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COLON CANCER ANTIGEN PANEL,

Field of the Invention
The invention relates to use of novel colon cancer-associated nucleic acid molecules
and the polypeptides they encode as markers for cancer, including colon cancer. The
invention also relates to the use of a panel of colon cancer-associated nucleic acid molecules
and the polypeptides they encode and their use as markers for colon cancer. In addition, the
invention relates to the use of such nucleic acid molecules and the polypeptides they encode

for diagnosing colon cancer, and monitoring the colon cancer’s response to treatment.

Background of the Invention
Colon cancer, which is also known as cancer of the large bowel and colorectal cancer,

is second only to lung cancer as a cause of cancer death in the United States. Colorectal
cancer is a common malignant condition that generally occurs in individuals 50 years of age
or older; and the overall incidence rate of colon cancer has not changed substantially during
the past 40 years. (Harrison’s Principles of Internal Medicine, 14/e, McGraw-Hill
Companies, New York, 1998). The treatment of colon cancer once diagnosis is made
depends on the extent of the cancer’s invasion of the colon tissue, lymph nodes, and
metastasis to other organs such as the liver. The survival rate for patients diagnosed with
carly-stage cancer is about 90% survival afier 5 years. The five-year survival rate drops if the
cancer is not detected until the cancer has spread beyond the mucosal layer of the colon, and
drops significantly further if, when detected, the cancer has spread beyond the colon to the
lymph nodes and beyond. Thus, it is critical to diagnose colon cancer at the earliest possible
stage to increase the likelihood of a positive prognosis and outcome.

The traditional method of colon cancer diagnosis is through the use of non-invasive or
mildly invasive diagnostic tests, more invasive visual examination, and histologic
examination of biopsy. Although these tests may detect colon cancers, each has drawbacks
that limit its effectiveness as a diagnostic tool. One primary source of difficulty with most of
the currently available methods for diagnosing colorectal cancer, is patient reluctance to
submit to, or follow through with the procedures, due to the uncomfortable or perceived

embarrassing nature of the tests.
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Some of the less invasive diagnostic methods include fecal occult blood testing and
digital rectal exam. A digital exam may detect tumors at the distal end of the colon/rectum,
but is not effective at more proximal levels. The usefulness of tests for occult blood is
hampered by the intermittent bleeding patterns of colon cancers, which can result in a high
percentage of false negative results. For example, approximately 50 percent of patients with
documented colorectal cancers have a negative fecal blood test. In addition, false-positive
fecal occult blood tesis may also present problems for accurate diagnosis of colon cancer,
because a number of non-colon cancer conditions (e.g.: gingivitis, ulcer, or aspirin use) may
yield positive test results, resulting in unnecessary invasive follow-up procedures. These
limitations of the less-invasive tests for colon cancer may delay a patient’s procurement of
rapid diagnosis and appropriate colon cancer treatment.

Visual examination of the colon for abnormalities can be performed through
endoscopic or radiographic techniques such as rigid proctosigmoidoscopy, flexible
sigmoidoscopy, colonoscopy, and barium-contrast enema. These methods are expensive, and
uncomfortable, and also carry with them a risk of complications.

Another method of colon cancer diagnosis is the detection of carcinoembryonic
antigen (CEA) in a blood sample from a subject, which when present at high levels, may
indicate the presence of advanced colon cancer. But CEA levels may also be abnormally
high when no cancer is present. Thus, this test is not selective for colon cancer, which limits
the test’s value as an accurate and reliable diagnostic tool. In addition, elevated CEA levels
are not detectable until late-stage colon cancer, when the cure rate is low, treatment options
limited, and patient prognosis poor.

More effective techniques for colon cancer diagnosis, and evaluation of colon cancer
treatments are needed. Although available diagnostic procedures for colon cancer may be
partially successful, the methods for detecting colon cancer remain unsatisfactory. There is a
critical need for diagnostic tests that can detect colon cancer at its early stages, when
appropriate treatment may substantially increase the likelihood of positive outcome for the
patient.

Summary of the Invention

The invention provides methods for diagnosing colon cancer based on the

identification of certain colon cancer-associated polypeptides and the encoding nucleic acid

molecules thereof, as antigens that elicit immune responses in colon cancer. The identified
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antigens can be utilized as markers for diagnosing colon cancer, for following the course of

treatment of colon cancer, and for assessing colon cancer treatments.

According to one aspect of the invention, methods for diagnosing colon cancer in a
subject are provided. The methods include obtaining a biological sample from a subject,
contacting the sample with at least two different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15, and determining specific binding between the colon cancer-
associated polypeptides and agents in the sample, wherein the presence of specific binding is
diagnostic for colon cancer in the subject.

According to another aspect of the invention, methods of determining onset,
progression, or regression, of colon cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, contacting the first sample with at least two
different colon cancer-associated polypeptides encoded by nucleic acid molecules comprising
a nucleotide sequence selected form the group consisting of SEQ ID NOs:1-15, determining
specific binding between agents in the first sample and the at least two different colon cancer-
associated polypeptides, obtaining from a subject a second biological sample, contacting the
second biological sample with at least two different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected form the group
consisting of SEQ ID NOs: 1-15, determining specific binding between agents in the second
sample and the at least two different colon cancer-associated polypeptides, and comparing the
determination of binding in the first sample to the determination of specific binding in the
second sample as a determination of the onset, progression, or regression of the colon,cancer.

According to yet another aspect of the invention, methods for selecting a course of
treatment of a subject having or suspected of having colon cancer is provided. The methods
include obtaining from the subject a biological sample, contacting the sample with at least
two different colon cancer-associated polypeptides encoded by nucleic acid molecules
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15,
determining specific binding between agents in the sample that are differentially expressed in
different types of cancer, and the colon cancer-associated polypeptides, and selecting a course

of treatment appropriate to the cancer of the subject. In some embodiments, the treatment is

JP 2004-534218 A 2004.11.11
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administering antibodies that specifically bind to the colon cancer-associated polypeptides. In
some embodiments, the antibodies are labeled with one or more cytotoxic agents.

In some embodiments of the foregoing methods, the biological sample is a blood
sample. In some embodiments, the agents are antibodies or antigen-binding fragments
thereof. In some embodiments of the foregoing methods, the biological sample is contacted
with at least 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, or 15 different colon cancer-associated
polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1-15. In some embodiments of the foregoing
methods, the biological sample is contacted with a colon cancer-associated polypeptide other
than those encoded by nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1-15.

According to another aspect of the invention, methods for diagnosing colon cancer in
a subject are provided. The methods include obtaining a biological sample from a subject,
contacting the sample with antibodies or antigen-binding fragments thereof, that bind
specifically.to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15, and determining specific binding between the antibodies or antigen-binding
fragments thereof and colon cancer-associated polypeptides in the sample, wherein the
presence of specific binding is diagnostic for colon cancer in the subject.

According to another aspect of the invention, methods for determining onset,
progression, or regression, of colon cancer in a subject are provided. The methods include,
obtaining from a subject a first biological sample, contacting the first sample with antibodies
or antigen-binding fragments thereof, that bind specifically to at least two different colon
cancer-associated polypeptides encoded by nucleic acid molecules comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1-15, determining specific
binding between colon cancer-associated polypeptides in the first sample and the antibodies
or antigen-binding fragments thereof, obtaining from a subject a second biological sample,
contacting the second sample with antibodies or antigen-binding fragments thereof, that bind
specifically to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising 2 nucleotide sequence selected from the group consisting of SEQ
D NOs:1-15, determining specific binding between colon cancer-associated polypeptides in

the second sample and the antibodies or antigen-binding fragments thereof, and comparing

JP 2004-534218 A 2004.11.11
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the determination of specific binding in the first sample to the determination of specific
binding in the second sample as a determination of the onset, progression, or regression of
colon cancer. v

According to another aspect of the invention methods for selecting a course of
treatment of a subject having or suspected of having colon cancer are provided. The methods
include obtaining from the subject a biological sample, contacting the sample with antibodies
or antigen-binding fragments thereof that bind specifically to at Jeast two different colon
cancer-associated polypeptides encoded by nucleic acid molecules comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1-15, determining specific
binding between colon cancer-associated polypeptides in the sample that are differentially
expressed in different types of cancer, and the antibodies or antigen-binding fragments
thereof, and selecting a course of treatment appropriate to the cancer of the subject. In some
embodiments, the treatment is administering antibodies that specifically bind to the colon
cancer-associated polypeptides. In some embodiments, the antibodies are labeled with one or
more Cytotoxic agents.

In some embodiments of the foregoing methods, the sample is selected from the group
consisting of: tissue, stool, cells, blood, and mucus. In preferred embodiments of the
foregoing methods, the tissue is colorectal tissue. In some embodiments of the foregoing
methods, the antibodies are monoclonal or polyclonal antibodies, and in some embodiments,
of the foregoing methods the antibodies are chimeric, human, or humanized antibodies. In
some embodiments the antibodies are single chain antibodies, and in some embodiments of
the foregoing methods, the antigen-binding fragments are F(ab'), Fab, Fd, or Fv fragments.
In some embodimenis of the foregoing methods, the biological sample is contacted with
antibodies or antigen-binding fragments thereof, that bind specifically to at least 3, 4, 5, 6, 7,
8,9,10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1-15. In some embodiments of the foregoing methods, the biological sample
is contacted with an antibody or antigen-binding fragment thereof, that binds specifically to a
colon cancer-associated polypeptide other than those encoded by nucleic acid molecules
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.

According to yet another aspect of the invention, kits for the diagnosis of colon cancer

in a subject are provided. The kits include at least two different colon cancer-associated
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polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of: SEQ ID NOs: 1-15, one or more control antigens, and
instructions for the use of the polypeptides in the diagnosis of colon cancer. In some
embodiments, the colon cancer-associated polypeptides are bound to a substrate. In some
embodiments, the one or more agents are antibodies or antigen-binding fragments thereof. In
some embodiments, the kit includes at least 3,4,5,6,7,8,9,10,11, 12,13, 14,0r 15
different colon cancer-associated polypeptides encoded by nucleic acid molecules comprising
anucleotide sequence selected from the group consisting of SEQ ID NOs:1-15. In some
embodiments, the kit further includes a colon cancer-associated polypeptide other than those
encoded by a nucleic acid molecule comprising 2 nucleotide sequence selected from the
group consisting of SEQ ID NOs:1-15.

According to yet another aspect of the invention, kits for the diagnosis of colon cancer
in a subject are provided. The kits include antibodies or antigen-binding fragments thereof
that bind specifically to at least two different colon cancer-associated polypeptides encoded
by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15, one or more control agents, and instructions for the use of
the agents in the diagnosis of colon cancer. In some embodiments, the one or more agents
are antibodies or antigen-binding fragments thereof, In some embodiments, the one or more
agents are bound to a substrate. In some embodiments, the kit includes antibodies or
antigen-binding fragments thereof, that bind specifically to least 3, 4, 5,6,7,8,9,10,11, 12,
13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1-15. Tn some embodiments, the kit further includes an antibody or antigen-binding
fragment thereof, that binds specifically to a colon cancer-associated polypeptide other than
those encoded by a nucleic acid molecule comprising a nucleotide sequence selected from the
group consisting of SEQ ID NOs:1-15.

According to another aspect of the invention, protein microarrays are provided, which
include at least two different colon cancer-associated polypeptides, wherein the colon cancer-
associated polypeptides are encoded by nucleic acid molecules comprising a nucleotide
sequence selected from the group consisting of: SEQ ID NOs: 1-15, fixed to a solid substrate.
In some embodiments, the microarray comprises at least 3, 4, 5,6, 7, 8,9,10,11, 12,13, 14,

or 15 different colon cancer-associated polypeptides encoded by nucleic acid molecules
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comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.

In some embodiments, the microarrays further consist essentjally of a colon cancer-associated
polypeptide other than those encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1-15. In some embodiments,
microarray further consists essential of at least one control polypeptide molecule,

According to yet another aspect of the invention, protein microarrays are provided,
which include antibodies or antigen-binding fragments thereof, that specifically bind at least
two different colon cancer-associated polypeptides encoded by nucleic acid molecules
comprising a nucleotide sequence selected from the group consisting of: SEQ ID NOs:1-13,
fixed to a solid substrate. In some embodiments, the protein microatray consists essentially
of antibodies or antigen-binding fragments thereof, that bind specifically to least 3, 4, 5, 6,7,
8,9, 10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1-15. In some embodiments, the protein microarrays further consist
essentially of an antibody or antigen-binding fragment thereof, that binds specifically to a
colon cancer-associated polypeptide other than those encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.
In some embodiments, the protein microarrays further consist essentially of at least one
control polypeptide molecule. In some embodiments, the antibodies are monoclonal or
polyclonal antibodies. In some embodiments, the antibodies are chimeric, human, or
humanized antibodies. In some embodiments, the antibodies are single chain antibodies, and
in some embodiments, the antigen-binding fragments are E(ab'),, Fab, Fd, or Fv fragments.

According to another aspect of the invention nucleic acid microarrays are provided.
The nucleic acid microarrays include at least two nucleic acids selected from the group
consisting of SEQ ID NOs: 1-15, fixed to a solid substrate. In some embodiments, the
microarray consists essentially of at least 3, 4, 5,6,7,8,9,10, 11, 12, 13, 14, or 15 different
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1-15. In some embodiments, the microarray further consists essentially of a
nucleic acid molecule other than those selected from the group consisting of SEQ ID NOs:1-
15. In yet another embodiment, the microarrays further consist essentially of at least one

control nucleic acid molecule.

JP 2004-534218 A 2004.11.11
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According to another aspect of the invention, methods for diagnosing colon cancer in
a subject are provided. The methods include obtaining from the subject a biological sample,
and determining the expression of at least two colon cancer-associated nucleic acid molecules
or expression products thereof in the sample, wherein the nucleic acid molecules comprise a
nucleotide sequence selected from the group consisting of: SEQ ID NO: 1-15, wherein the
expression is diagnosis of the colon cancer in the subject. In some embodiments, expression
is determined for at least 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, or 15 nucleic acid molecules
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.
In some embodiments, the method includes determining expression of a colon cancer-
associated nucleic acid molecule other than those comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1-15. In some embodiments, the sample is
selected from the group consisting of: tissue, stool, cells, blood, and mucus. In preferred
embodiments, the tissue is colorectal tissue. In some embodiments, the expression of colon
cancer-associated nucleic acid molecules is determined by a method selected from the group
consisting of nucleic acid hybridization and nucleic acid amplification. In preferred
embodiments, the hybridization is performed using a nucleic acid microarray.

According to yet another aspect of the invention, methods for determining onset,
progression, or regression, of colon cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, determining a level of expression of at least
two colon cancer-associated nucleic acid molecules or expression products thereof in the first
sample, wherein the nucleic acid molecules are selected from the group consisting of: SEQ
D NOs: 1-15, obtaining from the subject a second biological sample, determining a level of
expression of at least two colon cancer-associated nucleic acid molecules or expression
products thereof in the second sample, wherein the nucleic acid molecules are selected from
the group consisting of: SEQ ID NOs: 1-15, and comparing the level of expression in the first
sample to the level of expression in the second sample as a determination of the onset,
progression, or regression of the colon cancer. In some embodiments, expression is
determined for at least 3, 4, 5, 6,7, 8,9,10, 11, 12, 13, 14, or 15 nucleic acid molecules
selected from the group consisting of SEQ.ID NOs:1-15. In some embodiments, the method
further includes determining expression for a colon cancer-associated nucleic acid molecule
other than those comprising a nucleotide sequence selected from the group consisting of SEQ

ID NOs:1-15. Tn some embodiments, the sample is selected from the group consisting of:
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tissue, stool, cells, blood, and mucus. In preferred embodiments, the tissue is colorectal
tissue. In some embodiments, the expression of colon cancer-associated nucleic acid
molecules is determined by a method selected from the group consisting of nucleic acid
hybridization and nucleic acid amplification. In preferred embodiments, the hybridization is
performed using a nucleic acid microarray.

According to another aspect of the invention, methods for diagnosing cancer in a
subject are provided. The methods include obtaining 2 biological sample from a subject,
contacting the sample with a colon cancer-associated polypeptide encoded by a nucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1, 2, 4, and 5, and determining specific binding between the colon cancer-associated
polypeptide and agents in the sample, wherein the presence of specific binding is diagnostic
for cancer in the subject.

According to another aspect of the invention, methods for determining onset,
progression, or regression, of cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, contacting the first sample with a colon
cancer associated polypeptide encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining
specific binding between agents in the first sample and the colon cancer-associated, obtaining
from a subject a second biological sample, contacting the second sample with a colon cancer
associated polypeptide encoded by a nucleic acid molecule comprising a nucleotide sequence
selected from the group consisting of SEQ ID NOs:1, 2, 4, and 3, determining specific
binding between agents in the second sample and the colon cancer-associated polypeptide,
and comparing the determination of binding in the first sample to the determination of
specific binding in the second sample as a determination of the onset, progression, or
regression of cancer.

According to another aspect of the invention, methods for selecting a course of
treatment of a subject having or suspected of having cancer are provided. The methods
include obtaining from the subject a biological sample, contacting the sample with a colon
cancer-associated polypeptide encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining
specific binding between agents in the sample that are differentially expressed in different

types of cancer, and the colon cancer-associated polypeptide, and selecting a course of
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treatment appropriate to the cancer of the subject. In some embodiments, the treatment is
administering antibodies that specifically bind to the colon cancer-associated polypeptide. In
some embodiments, the antibodies are labeled with one or more cytotoxic agents.

In some embodiments of the foregoing methods, the sample is blood. In some
embodiments of the foregoing methods, the agents are antibodies or antigen-binding
fragments thereof. In preferred embodiments of the foregoing methods, the cancer is colon
cancer.

According to another aspect of the invention, methods for diagnosing cancer in a
subject are provided. The methods include obtaining a biological sample from a subject,
contacting the sample with an antibody or antigen-binding fragment thereof, that binds
specifically to a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1, 2, 4,
and 5, and determining specific binding between the antibody or antigen-binding fragment
thereof and the colon cancer-associated polypeptide in the sample, wherein the presence of
specific binding is diagnostic for cancer in the subject.

According to another aspect of the invention, methods for determining onset,
progression, or regression, of cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, contacting the first sample with antibodies
or antigen-binding fragments thereof, that bind specifically to a colon cancer-associated
polypeptides encoded by a nucleic acid molecule comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining specific bii\djng
between colon cancer-associated polypeptides in the first sample and the antibodies or
antigen-fragments thereof, obtaining from a subject a second biological sample, contacting
the second sample with antibodies or antigen-binding fragments thereof, that bind specifically
to a colon cancer-associated polypeptides encoded by a nucleic acid molecule comprising a
nucleotide sequence selected from the group consisting of SEQ ID NOs:1, 2,4, and 5,
determining specific binding between colon cancer-associated polypeptides in the second
sample and the antibodies or antigen-binding fragments thereof, and comparing the
determination of specific binding in the first sample to the determination of specific binding
in the second sample as a determination of the onset, progression, or regression of cancer.

According to another aspect of the invention, methods for selecting a course of

treatment of a subject having or suspected of having cancer are provided. The methods
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include obtaining from the subject a biological sample, contacting the sample with antibodies
or antigen-binding fragments thereof that bind specifically to a colon cancer-associated
polypeptide encoded by a nucleic acid molecule comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining specific binding

between colon cancer-associated polypeptides in the sample that are differentially expressed

in different types of cancet, and the antibodies or antigen-binding fragments thereof, and
selecting a course of treatment appropriate to the cancer of the subject. In some
embodiments, the treatment is administering antibodies that specifically bind to the colon

cancer-associated polypeptide. In some embodiments, the antibodies are labeled with one or

more cytotoxic agents.
1n some embodiments of the foregoing methods, the sample is selected from the group

consisting of: tissue, stool, cells, blood, and mucus. In some embodiments of the foregoing

methods, the tissue is colorectal tissue. In preferred embodiments of the foregoing methods,
the antibodies are monoclonal or polyclonal antibodies, chimeric, human, or humanized
antibodies. In some embodiments of the foregoing methods, the antibodies are single chain
antibodies or antigen-binding fragments are F(ab'),, Fab, Fd, or Fv fragments. In preferred
embodiments of the foregoing methods, the cancer is colon cancer.

According to another aspect of the invention, kits for the diagnosis of cancer in a
subject are provided. The Kits include a colon cancer-associated polypeptide encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting
of: SEQ ID NOs: 1,2,4,2nd 5; one or more control antigens; and instructions for the use of

the polypeptide and control antigens in the diagnosis of cancer. In some embodiments, the

colon cancer-
or more agents are antibodies or antigen-binding fragments thereof. In preferred

associated polypeptide is bound to a substrate. In some embodiments, the one

embodiments, the cancer is colon cancer.
According to another aspect of the invention, kits for the diagnosis of cancer in a

subject, are provided. The kits include antibodies or antigen-binding fragments thereof that

bind specifically to a colon cancer-associated polypeptide encoded by 2 nucleic acid molecule

comprising a nucleotide sequence selected from the group consisting of SEQID NOs:1,2,4,

and 5; one or more control agents; and instructions for the use of the antibodies, antigen-
binding fragments, and agents in the diagnosis of cancer. In some embodiments, the one or

more agents are antibodies or antigen-binding fragments thereof. In some embodiments, the
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one or more agents are bound to a substrate. In preferred embodiments, the cancer is colon
cancer.

According to another aspect of the invention, protein microarrays are provided. The
protein microarrays include a colon cancer-associated polypeptide, wherein the colon cancer-
associated polypeptide is encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of: SEQ ID NOs: 1,2, 4, and 5, fixed to a solid
substrate. In some embodiments, the protein microarray further includes at least one control
polypeptide molecule.

According to yet another aspect of the invention, protein microarrays are provided.
The protein microarrays include antibodies or antigen-binding fragments thereof, that
specifically bind a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of: SEQ ID NOs:1, 2, 4,
and 5, fixed to a solid substrate. In some embodiments, the protein microarrays further
include at least one control polypeptide molecule. In some embodiments, the antibodies are
monoclonal or polyclonal antibodies. In some embodiments, the antibodies are chimeric,
hurman, or humanijzed antibodies and in some embodiments, the antibodies are single chain
antibodies. In some embodiments, the antigen-binding fragments are F(ab');, Fab, Fd, or Fv
fragments.

According to another aspect of the invention, nucleic acid microarrays are provided.
The nucleic acid microarrays include a nucleic acid selected from the group consisting of
SEQ ID NOs: 1, 2,4, and 5, fixed to a solid substrate. In some embodiments, the nucleic
acid microarrays further include at least one control nucleic acid molecule.

According to yet another aspect of the invention, methods for diagnosing cancer in a
subject are provided. The methods include obtaining from the subject a biological sample,
and determining the expression of a colon cancer-associated nucleic acid molecule or
expression product thereof in the sample, wherein the nucleic acid molecule comprises a
nucleotide sequence selected from the group consisting of: SEQID NO: 1, 2, 4, and 5,
wherein the expression is diagnostic of cancer in the subject. In some embodiments, the
sample is selected from the group consisting of: tissue, stool, cells, blood, and mucus. In
preferred embodiments, the tissue is colorectal tissue. In some embodiments, the expression

of colon cancer-associated nucleic acid molecules is determined by a method selected from

the group consisting of nucleic acid hybridization and nucleic acid amplification. In

JP 2004-534218 A 2004.11.11
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preferred embodiments, the hybridization is performed using a nucleic acid microarray. In
preferred embodiments, the cancer is colon cancer.

According to another aspect of the invention, methods for determining onset,
progression, or regression, of cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, determining a level of expression of a
colon cancer-associated nucleic acid molecule or expression products thereof in the first
sample, wherein the nucleic acid molecule is selected from the group consisting of: SEQ ID
NOs: 1, 2, 4, and 5, obtaining from the subject a second biological sample, determining a
level of expression of a colon cancer-associated nucleic acid molecule or expression product
thereof in the second sample, wherein the nucleic acid molecule is selected from the group
consisting of: SEQ ID NOs: 1, 2, 4, and 5, and compating the level of expression in the first
sample to the level of expression in the second sample as a determination of the onset,
progression, or regression of the cancer. In some embodiments, the sample is selected from
the group consisting of: tissue, stool, cells, blood, and mucus. In preferred embodiments, the
tissue is colorectal tissue. In some embodiments, the expression of colon cancer-associated
nucleic acid molecules is determined by a method selected from the group consisting of
nucleic acid hybridization and nucleic acid amplification. In some embodiments, the
hybridization is performed using a nucleic acid microarray. In preferred embodiments, the
cancer is colon cancer.

In preferred embodiments of the foregoing methods and compositions, the colon
cancer-associated antigens encoded by SEQ ID NOs:1-15 are polypeptides comprising,
respectively, the amino acid sequences set forth in SEQ ID NOs:16-30, or fragments thereof
containing an epitope amino acid sequence.

In certain embodiments of the foregoing methods and compositions, nucleic acid
molecules that are fragments of SEQ ID NOs:1-15 are included. Preferred fragments are
those that encode fragments of SEQ ID NOs:16-30 that include epitopes. Certain preferred
fragments include 20 or more contiguous nucleotides of SEQ ID NOs:1-15, more preferably
25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250, 300, 400, 500, or more contiguous
nucleotides.

The use of the foregoing nucleic acid molecules and polypeptides in the preparation
of medicaments also is embraced by the invention. In preferred embodiments, the

medicaments are useful in the treatment of cancer, and particularly colon cancer.
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Detailed Description of the Invention
The invention described herein relates to the identification of polypeptides that elicit

specific immune responses in subjects with cancer, particularly colon cancer, which is also
known as large-bowel cancer and colorectal cancer. Colon cancer-associated polypeptides
have been identified through SEREX screening of patients with cancer. The SEREX method
(serological analysis of antigens by recombinant expression cloning), has been described by
Sahin et al. (Proc. Natl. Acad. Sci. USA 92:11810-11813, 1995). The newly identified colon
cancer-associated polypeptides and the encoding nucleic acid molecules thereof may be used
as markets for cancer, including colon cancer, and may be used in the diagnosis and
treatment assessment of colon cancer in humans. In addition, sets of at least two colon
cancer-associated polypeptides and the encoding nucleic acid molecules thereof, may be used
as markers in the diagnosis and treatment assessment of colon cancer in humans.

Polypeptides that elicit specific immune responses in colon cancer have now been
identified and this identification allows use of these newly identified colon cancer-associated
polypeptides or the encoding nucleic acids mc;lcculcs thereof in cancer diagnostic assays and
kits. In addition, sets of at least two of these new or previously identified polypeptides or the
encoding nucleic acid molecules thereof, may be used in colon cancer diagnostic assays and
kits. Such assays and kits are useful to detect colon cancer in human subjects, and for staging
the progression, regression, or onset of colon cancer in subjects. The methods and kits
described herein may also be used to evaluate treatments for colon cancer.

As used herein, “colon cancer-associated polypeptides” means polypeptides that elicit
specific immune responses in animals having colon cancer and thus, include colon
cancer-associated antigens and fragments of colon cancer-associated antigens, that are
recognized by the immune system (e.g., by antibodies and/or T lymphocytes). The invention
also relates to the use of the nucleic acid molecules that encode the colon cancer-associated
polypeptides. In all embodiments, human colon cancer-associated polypeptides and the
encoding nucleic acid molecules thereof, are preferred. As used herein, the “encoding
nucleic acid molecules thereof” means the nucleic acid molecules that code for the
polypeptides.

As used herein, a subject is preferably a human, non-human primate, cow, horse, pig,

sheep, goat, dog, cat, or rodent. In all embodiments, human subjects are preferred. In some

JP 2004-534218 A 2004.11.11
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embodiments, the subject is suspected of having cancer and in preferred embodiments the
subject is suspected of having colon cancer. In some embodiments the subject has been
diagnosed with cancer, and in preferred embodiments the subject has been diagnosed with
colon cancer.

As used herein, “different types” of cancer may include different histological types,
cell types, different stages of cancer, (e.g., primary tumor or metastatic growth).

Methods for identifying subjects suspected of having colon cancer may include fecal
occult blood examination, digital examination, CEA. testing, endoscopic or radiographic
techniques, biopsy, subject’s family medical history, subject’s medical history, or imaging
technologies, such as magnetic resonance imaging (MRI). Such methods for identifying
subjects suspected of having colon cancer are well-known to those of skill in the medical arts.
As used herein, a biological sample includes, but is not limited to: tissue, body fluid (e.g.
blood), bodily exudate, mucus, and stool specimen. The tissue may be obtained from a
subject or may be grown in culture (e.g. from a cell line).

As used herein, a colorectal tissue sample is tissue obtained (e.g., from a colorectal
tissue biopsy) using methods well-known to those of ordinary skill in the related medical arts.
The phrase “suspected of being cancerous” as used herein means a colon cancer tissue sample
believed by one of ordinary skill in the medical arts to contain cancerous cells. Methods for
obtaining the sample from the biopsy include gross apportioning of a mass, microdissection,
laser-based microdissection, or other art-known cell-separation methods.

Because of the variability of the cell types in diseased-tissue biopsy material, and the
variability in sensitivity of the diagnostic methods used, the sample size required for analysis
may range from 1, 10, 50, 100, 200, 300, 500, 1000, 5000, 10,000, to 50,000 or more cells.
The appropriate sample size may be determined based on the cellular composition and
condition of the biopsy and the standard pfeparative steps for this determination and
subsequent isolation of the nucleic acid for use in the invention are well known to one of
ordinary skill in the art. An example of this, although not intended to be limiting, is that in
some instances a sample from the biopsy may be sufficient for assessment of RNA
expression without amplification, but in other instances the lack of suitable cells in a small
biopsy region may require use of RNA conversion and/or amplification methods or other
methods to enhance resolution of the nucleic acid molecules. Such methods, which allow use

of limited biopsy materials, are well known to those of ordinary skill in the art and include,
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but are not limited to: direct RNA amplification, reverse transcription of RNA to cDNA,
amplification of cDNA, or the generation of radio-labeled nucleic acids.

In some embodiments, the colon cancer-associated nucleic acid molecules
from the group of nucleic acid sequences numbered 1 through 15 in Table 3 (SEQ ID Nos: 1-
15) and the colon cancer-associated polypeptides encoded by SEQ ID NOs: 1-15, are the
group of polypeptide sequences SEQ ID NOs: 16 through 30 in Table 3. In some
embodiments, colon cancer-associated polypeptides may include polypeptides other than
those encoded by nucleic acid molecules comprising a nucleotide sequence selected from the
group consisting of SEQ ID NOs:1-15.

The invention involves in some embodiments, diagnosing or monitoring colon cancer
in subjects by determining the presence of an immune response to at least two colon cancer-
associated polypeptides. In some embodiments, cancer, such as colon cancer, in subjects
may be diagnosed or monitored by determining the presence of an immune-response to one of
the novel colon cancer-associated polypeptides described herein. In preferred embodiments,
this determination is performed by assaying a bodily fluid obtained from the subject,
preferably blood, for the presence of antibodies against at Jeast two colon cancer-associated
polypeptides or the nucleic acid molecules that encode the cancer-associated polypeptides, or
for the presence of antibodies against one of the novel colon cancer-associated polypeptides
or the encoding nucleic acid molecules thereof as described herein. This determination may
also be performed by assaying 2 tissue of the subject for the presence of at least two colon
cancer-associated polypeptides and/or the encoding nucleic acid molecules thereof, or
assaying a tissue of the subject for the presence of one of the novel colon cancer-associated
polypeptides or the encoding nucleic acid molecules thereof as described herein.

Measurement of the immune response against one of the novel colon cancer-
associated polypeptides described herein, or at least two colon cancer-associated polypeptides
in a subject over time by sequential determinations permits monitoring of the disease and/or
the effects of a course of treatment. For example, a sample may be obtained from a subject,
tested for an immune response to one of the novel colon cancer-associated polypeptides or
may be tested for an immune response 10 at least two colon cancer-associated polypeptides

and at a second, subsequent time, another sample may be obtained from the subject and
similarly tested. The results of the first and second (subsequent) tests can be compared as a

measure of the onset, regression or progression of colon cancer, or, if colon-cancer treatment
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was undertaken during the interval between obtaining the samples, the effectiveness of the
treatment may be evaluated by comparing the results of the two tests.

The invention also involves in some embodiments diagnosing or monitoring colon
cancer by determining the presence of at least two colon cancer-associated polypeptides and
the encoding nucleic acid molecules thereof, or by determining the presence of one of the
novel colon cancer-associated polypeptides and the encoding nucleic acid molecules thereof
as described herein. In some important embodiments, this determination is performed by
assaying a tissue sample from subject, preferably one believed to be cancerous, for the
presence of at least two colon cancer-associated polypeptides or the encoding nucleic acid
molecules thereof, or for the presence of one of the novel colon cancer-associated
polypeptides and the encoding nucleic acid molecules thereof as described herein.

In other important embodiments, the presence of at least two colon cancer-associated
polypeptides and the encoding nucleic acid molecules thereof, or the presence of one of the
novel colon cancer-associated polypeptides and the encoding nucleic acid molecules thereof
as described herein, are measured in mucus or fecal/stool samples. Such samples may
contain colon cancer-associated polypeptides, or the encoding nucleic acids thereof, for
example in shed cells. Measurement of the presence of at Jeast two colon cancer-associated
polypeptides and the encoding nucleic acid molecules thereof, or the presence of one of the
novel colon cancer-associated polypeptides and the encoding nucleic acid molecules thereof
as described herein, in subject’s samples over time by sequential determinations at temporal
intervals permits monitoring of the disease and/or the effects of a course of treatment.

Tn all embodiments, treatment for colon cancer may include, but is not limited to:
surgical intervention, chemotherapy, radiotherapy, and adjuvant systemic therapies. Ina
preferred embodiment, treatment may include administering antibodies that specifically bind
to the colon cancer-associated antigen. Optionally, an antibody can be linked to one or more
detectable markers, antitumor agents or immunomodulators. Antitumor agents can include
cytotoxic agents and agents that act on tumor neovasculature. Detectable markers include,
for example, radioactive or fluorescent markers. Cytotoxic agents include cytotoxic
radionuclides, chemical toxins and protein toxins.

The cytotoxic radionuclide or radiotherapeutic isotope may be an alpha-emitting

isotope such as B Ac, 2”At, 212Bi, or 2*Bi. Alternatively, the cytotoxic radionuclide may be a
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beta-emitting isotope such as **Rh, **Rh, **Y, *'T or “Cu. Further, the cytotoxic
radionuclide may emit Auger and low energy electrons such as the isotopes 'Y, '*Lor "Br.

Suitable chemical toxins or chemotherapeutic agents include members of the enediyne
family of molecules, such as chalicheamicin and esperamicin. Chemical toxins can also be
taken from the group consisting of methotrexate, doxorubicin, melphalan, chlorambucil,
ARA-C, vindesine, mitomycin C, cis-platinum, etoposide, bleomycin and 5-fluorouaracil.
Other chemotherapeutic agents are known to those skilled in the art.

Agents that act on the tumor neovasculature can include tubulin-binding agents such
as combrestatin A4 (Griggs et al., Lancet Oncol. 2:82, 2001) and angiostatin and endostatin
(reviewed in Rosen, Oncologist 5:20, 2000, incorporated by reference herein).
Immunomodulators may also be conjugated to colon cancer-associated antibodies.

The invention thus involves in one aspect, colon cancer-associated polypeptides,
genes encoding those poly[;épﬁdes, functional modifications and variants of the foregoing,
useful fragments of the foregoing, as well as diagnostics relating thereto, and diagnostic uses
thereof. In some embodinients, the colon cancer-associated polypeptide genes correspond to
SEQ ID NOs: 1-15. Encoded polypeptides (e.g., proteins), peptides and antisera thereto are
also preferred for diagnosis and correspond to SEQ ID NOs: 16-30. In some embodiments,
encoded polypeptides (e.g. proteins), peptides, and antisera thereto are ones other than those
corresponding to SEQ ID NOs:16-30.

Some of the amino acid sequences identified by SEREX as colon cancer-associated
polypeptides, and the nucleotide sequences encoding them, are newly identified as colon-
cancer associated and some are sequences deposited in databases such as GenBank. The use
of the newly identified sequences (SEQ ID NOs: 1, 2, 4, and 5) in diagnostic assays for
cancer is novel, as is the use of sets of at least two or more of the sequences in colon cancer
diagnostic assays and kits.

Homologs and alleles of the colon cancer-associated polypeptide nucleic acids of the
invention can be identified by conventional techniques. Thus, an aspect of the invention is
those nucleic acid sequences that code for colon eancer-associated antigens and antigenic
fragments thereof. As used herein, a homolog to a colon cancer-associated polypeptide is a
polypeptide from a human or other animal that has a high degree of structural similatity to the

identified colon cancer-associated polypeptides.
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Identification of human and other organism homologs of colon cancer-associated
polypeptides will be familiar to those of skill in the art. In general, nucleic acid hybridization
is a suitable method for identification of homologous sequences of another species (e.g.,
human, cow, sheep), which correspond to a known sequence. Standard nucleic acid
hybridization procedures can be used to identify related nucleic acid sequences of selected
percent identity. For example, one can construct a library of cDNAs reverse transcribed from
the mRNA of a selected tissue (e.g., colon) and use the nucleic acids that encode colon
cancer-associated polypeptide identified herein to screen the library for related nucleotide
sequences. The screening preferably is performed using high-siringency conditions to
identify those sequences that are closely related by sequence identity. Nucleic acids so
identified can be translated into polypeptides and the polypeptides can be tested for activity.

The term “high stringency” as used herein refers to parameters with which the art is
familiar. Nucleic acid hybridization parameters may be found in references that compile such
methods, e.g. Molecular Cloning: A Laboratory Manual, J. Sambrook, et al., eds., Second
Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 1989, or
Current Protocols in Molecular Biology, F.M. Ausubel, et al., eds., John Wiley & Sons, Inc.,
New York. More specifically, high-stringency conditions, as used herein, refers, for
example, to hybridization at 65°C in hybridization buffer (3.5X SSC, 0.02% Ficoll, 0.02%
polyvinyl pyrrolidone, 0.02% Bovine Serum Albumin, 2.5mM NaFLPO4(pH7), 0.5% SDS,
2mM EDTA). SSC is 0.15M sodium chloride/0.015M sodium citrate, pH7; SDS is sodium
dodecyl sulphate; and EDTA is ethylenediaminetetracetic acid. After hybridization, the
membrane upon which the DNA is transferred is washed, for example, in 2X SSC at room
temperature and then at 0.1 - 0.5X SSC/0.1X SDS at temperatures up to 68°C.

There are other conditions, reagents, and so forth that can be used, which result in a
similar degree of stringency. The skilled artisan will be familiar with such conditions, and
thus they are not given here. It will be understood, however, that the skilled artisan will be
able to manipulate the conditions in a manner to permit the clear identification of homologs
and alleles of colon cancer-associated polypeptide nucleic acids of the invention (e.g., by
using lower stringency conditions). The skilled artisan also is familiar with the methodology
for screening cells and libraries for expression of such molecules, which then are routinely

isolated, followed by isolation of the pertinent nucleic acid molecule and sequencing.
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In general homologs and alleles typically will share at least 75% nucleotide identity
and/or at Jeast 90% amino acid identity to the sequences of colon cancer-associated antigen,
antigenic fragment thereof, and antigen precursor thereof nucleic acid and polypeptides,
respectively, in some instances will share at least 90% nucleotide identity and/or at least 95%
amino acid identity, and in other instances will share at least 95% nucleotide identity and/or
at least 99% amino acid identity. The homology can be calculated using various, publicly
available software tools developed by NCBI (Bethesda, Maryland) that can be obtained
through the internet. Exemplary tools include the BLAST system available from the website
of the National Center for Biotechnology Information (NCBI) at the National Institutes of
Health. Pairwise and ClustalW alignments (BLOSUM30 matrix setting) as well as Kyte-
Doolittle hydropathic analysis can be obtained using the MacVector sequence analysis
software (Oxford Molecular Group). Watson-Crick complements of the foregoing nucleic
acids also are embraced by the invention.

In screening for colon cancer-associated polypeptide genes, a Southern blot may be
performed using the foregoing conditions, together with a detectably labeled probe (e.g.
radioactive or cherniluminescent probes). After washing the membrane to which the DNA is
finally transferred, the membrane can be placed against X-ray film or a phosphorimager to
detect the radioactive or chemiluminescent signal. In screening for the expression of colon
cancer-associated polypeptide nucleic acids, Northern blot hybridizations using the foregoing
conditions can be performed on samples taken from colon cancer patients or subjects
suspected of having a condition characterized by abnormal cell proliferation or neoplasia of
the colorectal tissues. Amplification protocols such as polymerase chain reaction using
primers that hybridize to the sequences presented also can be used for detection of the colon
cancer-associated polypeptide genes or expression thereof,

Identification of related sequences can also be achieved using polymerase chain
reaction (PCR) and other amplification techniques suitable for cloning related nucleic acid
sequences. Preferably, PCR primers are selected to amplify portions of a nucleic acid
sequence believed to be conserved (e.g., a catalytic domain, a DN A-binding domain, etc.).
Again, nucleic acids are preferably amplified from a tissue-specific library (e.g., colon). One
also can use expression cloning utilizing the antisera described herein to identify nucleic

acids that encode related antigenic proteins in humans or other species using the SEREX
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procedure to screen the appropriate expression libraries. (See: Sahin et al. Proc. Natl. Acad.
Sci. USA 92:11810-11813, 1995).

The invention also includes degenerate nucleic acids that include alternative codons to
those present in the native materials. For example, serine residues are encoded by the codons
TCA, AGT, TCC, TCG, TCT and AGC. Each of the six codons is equivalent for the
purposes of encoding a sesine residue. Thus, it will be apparent to one of ordinary skill in the
art that any of the serine-encoding nucleotide triplets may be employed to direct the protein
synthesis apparatus, in vitro or in vivo, to incorporate a serine residue into an elongating
colon cancer-associated polypeptide. Similarly, nucleotide sequence triplets which encode
other amino acid residues include, but are not limited to: CCA, CCC, CCG, and CCT
(proline codons); CGA, CGC, CGG, CGT, AGA, and AGG (arginine codons); ACA, ACC,
ACG, and ACT (threonine codons); AAC and AAT (asparagine codons); and ATA, ATC,
and ATT (isoleucine codons). Other amino acid residues may be encoded similarly by
multiple nucleotide sequences. Thus, the invention embraces degenerate nucleic acids that
differ from the biologically isolated nucleic acids in codon sequence due to the degeneracy of
the genetic code.

The invention also provides modified nucleic acid molecules, which include
additions, substitutions and deletions of one or more nucleotides. In preferred embodiments,
these modified nucleic acid molecules and/or the polypeptides they encode retain at least one
activity or function of the unmodified nucleic acid molecule and/or the polypeptides, such as
antigenicity, receptor binding, etc. In certain embodiments, the modified nucleic acid
molecules encode modified polypeptides, preferably polypeptides having conservative amino
acid substitutions as are described elsewhere herein. The modified nucleic acid molecules are
structurally related to the unmodified nucleic acid molecules and in preferred embodiments
are sufficiently structurally related to the unmodified nucleic acid molecules so that the
modified and unmodified nucleic acid molecules hybridize under stringent conditions known
to one of skill in the art.

For example, modified nucleic acid molecules that encode polypeptides having single
amino acid changes can be prepared. Each of these nucleic acid molecules can have one, two
or three nucleotide substitutions exclusive of nucleotide changes cotresponding to the
degeneracy of the genetic code as described herein. Likewise, modified nucleic acid

molecules that encode polypeptides having two amino acid changes can be prepared which
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have, e.g., 2-6 nucleotide changes. Numerous modified nucleic acid molecules like these will
be readily envisioned by one of skill in the art, including for example, substitutions of
nucleotides in codons encoding amino acids 2 and 3,2 and 4,2 and 5, 2 and 6, and so on. In
the foregoing example, each combination of two amino acids is included in the set of
modified nucleic acid molecules, as well as all nucleotide substitutions which code for the
amino acid substitutions. Additional nucleic acid molecules that encode polypeptides having
additional substitutions (i.e., 3 or more), additions or deletions (e.g., by introduction of a stop
codon or a splice site(s)) also can be prepared and are embraced by the invention as readily
envisioned by one of ordinary skill in the art. Any of the foregoing pucleic acids or
polypeptides can be tested by routine experimentation for retention of structural relation or
activity to the nucleic acids and/or polypeptides disclosed herein.

The invention also provides nucleic acid molecules that encode antigenic fragments of
colon cancer-associated proteins.

Fragments, can be used as probes in Southern and Northern blot assays to identify
such nucleic acids, or can be used in amplification assays such as those employing PCR. As
known to those skilled in the axt, large probes such as 200, 250, 300 or more nucleotides are
preferred for certain uses such as Southern and Northern blots, while smaller fragments will
be preferred for uses such as PCR. Fragments also can be used to produce fusion proteins for
generating antibodies or determining binding of the polypeptide fragments, or for generating
immunoassay components. Likewise, fragments can be employed to produce nonfused
fragments of the colon cancer-associated polypeptides, useful, for example, in the preparation
of antibodies, and in immunoassays. Preferred fragments are antigenic fragments, which are
recognized by agents that specifically bind to colon cancer-associated polypeptides. As used
herein, colon cancer-associated antibodies, are antibodies that specifically bind to colon

cancer-associated polypeptides.

The invention also permits the construction of colon cancer-associated polypeptide
gene “knock-outs” or “nock-ins” in cells and in animals, providing materials for studying
certain aspects of colon cancer and immune system responses to colon cancer by regulating
the expression of colon cancer-associated polypeptides. For example, a knock-in mouse may
be constructed and examined for clinical parallels between the model and a colon cancer-

infected mouse with upregulated expression of a colon cancer-associated polypeptide, which
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may be useful to trigger an immune reaction to the polypeptide. Such a cellular or animal
model may also be useful for assessing treatment strategies for colon cancer.

Altemative types of animal models for colon cancer may be developed based on the
invention. Stimulating an immune response to a colon cancer-associated polypeptide in an
animal may provide a model in which to test treatments, and assess the etiology of colon
cancers.

The invention also provides isolated polypeptides (including whole proteins and
partial proteins) encoded by the foregoing colon cancer-associated nucleic acids. Such
polypeptides are useful, for example, alone or as fusion proteins to generate antibodies, and
as components of an immunoassay or diagnostic assay. Colon cancer-associated
polypeptides can be isolated from biological samples including tissue or cell homogenates,

and can also be expressed recombinantly in a variety of prokaryotic and eukaryotic
expression systems by constructing an expression vector appropriate to the expression
system, introducing the expression vector into the expression system, and isolating the
recombinantly expressed protein. Short polypeptides, such as colon cancer-associated
antigen fragments including antigenic peptides also can be synthesized chemically using
well-established methods of peptide synthesis.

Fragments of a polypeptide preferably are those fragments that retain a distinct
functional capability of the polypeptide. TFunctional capabilities that can be retained in a
fragment of a polypeptide include interaction with antibodies (e.g. antigenic fragments),
interaction with other polypeptides or fragments thereof, selective binding of nucleic acids or
proteins, and enzymatic activity. One important activity is the ability to provoke in a subject
an immune response. As will be recognized by those skilled in the art, the size of the
fragment will depend upon factors such as whether the epitope recognized by an antibody is a
linear epitope or a conformational epitope. Thus, some antigenic fragments of colon cancer-
associated polypeptides will consist of longer segments while others will consist of shorter
segments, (e.g. 5, 6,7,8,9, 10, 11 or 12 or more amino acids long, including each integer up
to the full length of the colon cancer-associated polypeptide). Those skilled in the art are
well versed in methods for selecting antigenic fragments of proteins.

The skilled artisan will also realize that conservative amino acid substitutions may be
made in colon cancer-associated polypeptides to provide functionally equivalent variants, or

homologs of the foregoing polypeptides, i.¢, the variants retain the functional capabilities of
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the colon cancer—associatea antigen polypeptides. As used herein, a “conservative amino acid
substitution” refers to an amino acid substitution that does not alter the relative charge or size
characteristics of the protein in which the amino acid substitution is made. Variants can be
prepared according to methods for altering polypeptide sequence known to one of ordinary
skill in the art such as are found in references that compile such methods, e.g. Molecular
Cloning: A Laboratory Manual, J. Sambrook, et al., eds., Second Edition, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York, 1989, or Current Protocols in
Molecular Biology, F.M. Ausubel, et al., eds., John Wiley & Sons, Inc., New York.
Exemplary functionally equivalent vatiants or homologs of the colon cancer-associated
polypeptides include conservative amino acid substitutions of in the amino acid sequences of
proteins disclosed herein. Conservative substitutions of amino acids include substitutions
made amongst amino acids within the following groups: (2) M, L L, V; (b) F, Y, W;(©)K,R,
H (DA, G @S T;(HQ N and () E, D.

For example, upon determining that a peptide is a colon cancer-associated
polypeptide, one can make conservative amino acid substitutions to the amino acid sequence
of the peptide, and still have the polypeptide retain its specific antibody-binding
characteristics.

Conservative amino-acid substitutions in the amino acid sequence of colon cances-
associated polypeptides to produce functionally equivalent variants of colon cancer-
associated polypeptides typically are made by alteration of a nucleic acid encoding a colon
cancer-associated polypeptide. Such substitutions can be made by a variety of methods
known to one of ordinary skill in the art. For example, amino acid substitutions may be made
by PCR-directed mutation, site-directed mutagenesis according to the method of Kunkel
(Kunkel, Proc. Nat. Acad. Sci. U.S.A. 82: 488-492, 1985), or by chemical synthesis of a gene
encoding a colon cancer-associated polypeptide. Where amino acid substitutions are made to

a small unique fragment of a colon cancer-associated polypepfide, such as an antigenic
epitope recognized by autologous or allogeneic sera or cytolytic T lymphocytes, the
substitutions can be made by directly synthesizing the peptide. The activity of functionally
equivalent fragments of colon cancer-associated polypeptides can be tested by cloning the
gene encoding the altered colon cancer-associated polypeptide into a bacterial or mamimalian
expression vector, introducing the vector into an appropriate host cell, expressing the altered

polypeptide, and testing for 2 functional capability of the colon cancer-associated
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polypeptides as disclosed herein. Peptides that are chemically synthesized can be tested
directly for function, e.g., for binding to antisera recognizing associated antigens.

The invention as described herein has a number of uses, some of which are described
elsewhere herein. First, the invention permits isolation of the colon cancer-associated protein
molecules. A variety of methodologies well-known to the skilled practitioner can be utilized
to obtain isolated colon cancer-associated polypeptide molecules. The polypeptide may be
purified from cells that naturally produce the polypeptide, by chromatographic means or
jmmunological recognition. Alternatively, an expression vector may be introduced into cells
to cause production of the polypeptide. In another method, mRNA transcripts may be
microinjected or otherwise introduced into cells to cause production of the encoded
polypeptide. Translation of mRNA in cell-free extracts such as the reticulocyte lysate system
also may be used to produce polypeptide. Those skilled in the art also can readily follow
known methods for isolating colon cancer-associated polypeptides. These include, but are
not limited to, immunochromatography, HPLC, size-exclusion chromatography, ion-
exchange chromatography, and immune-affinity chromatography.

The isolation and identification of colon cancer-associated polypeptides also permits
the artisan to diagnose a disorder characterized by expression of colon cancer-associated
polypeptides, and characterized preferably by an immune response against the colon cancer-
associated polypeptides.

The methods related to colon cancer-associated polypeptide immune responses
involve determining the immune response (antibody or cellular) against one or more colon
cancer-associated polypeptides. The immune response can be assayed by any of the various
immunoassay methodologies known to one of ordinary skill in the art. For example, the
antigenic colon cancer-associated polypeptides can be used as a target to capture antibodies
from a blood sample drawn from a patient in an ELISA assay.

The methods related to colon cancer-associated polypeptide expression involve
determining expression of one or more colon cancer-associated nucleic acids, and/or encoded
colon cancer-associated polypeptides and/or peptides derived therefrom and comparing the
expression with that in a colon cancer-free subject. Such determinations can be carried out
via any standard nucleic acid determination assay, including the polymerase chain reaction,
or assaying with labeled hybridization probes. Such hybridization methods include, but are

not limijted to microarray techniques.
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The invention also makes it possible to isolate proteins that specifically bind to colon
cancer-associated antigens as disclosed herein, including antibodies and cellular binding
partners of the colon cancer-associated polypeptides. Additional uses are described further
herein.

The invention also involves agents such as polypeptides that bind to colon cancer-
associated polypeptides. Such binding agents can be used, for example, in screening assays
to detect the presence or absence of colon cancer-associated polypeptides and complexes of
colon cances-associated polypeptides and their binding partners and in purification protocols
to isolate colon cancer-associated polypeptides and complexes of colon cancer-associated
polypeptides and their binding partners. Such agents also may be used to inhibit the native
activity of the colon cancer-associated polypeptides, for example, by binding to such
polypeptides.

The invention, therefore, embraces peptide binding agents which, for example, can be
antibodies or fragments of antibodies having the ability to selectively bind to colon cancer-
associated polypeptides. Antibodies include polyclonal and monoclonal antibodies, prepared
according to conventional methodology.

Significantly, as is well-known in the art, only a small portion of an antibody
molecule, the paratope, is involved in the binding of the antibody to its epitope (see, in
general, Clark, W.R. (1986) The Experimental Foundations of Modern Immunollogy Wiley &
Sons, Inc., New York; Roitt, 1. (1991) Essential Immunology, 7th Ed., Blackwell Scientific
Publications, Oxford). The pFc’ and Fe regions, for example, are effectors of the complement
cascade but are not involved in antigen binding. An antibody from which the pFc' region has
been enzymatically cleaved, or which has been produced without the pi“c‘ region, designated
an F(ab"), fragment, retains both of the antigen binding sites of an intact antibody. Similarly,

an antibody from which the Fc region has been enzymatically cleaved, or which has been
produced without the Fc region, designated an Fab fragment, retains one of the antigen
binding sites of an intact antibody molecule. Proceeding further, Fab fragments consist of a
covalently bound antibody light chain and a portion of the antibody heavy chain denoted Fd.
The Fd fragmenis are the major determinant of antibody specificity (a single Fd fragment
may be associated with up to ten different light chains without altering antibody specificity)

and Fd fragments retain epitope-binding ability in isolation.

JP 2004-534218 A 2004.11.11
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‘Within the antigen-binding portion of an antibody, as is well-known in the art, there
are complementarity determining regions (CDRs), which directly interact with the epitope of
the antigen, and framework regions (FRs), which maintain the tertiary structure of the
paratope (see, in general, Clark, 1986; Roitt, 1991). In both the heavy chain Fd fragment and
the light chain of IgG immunoglobulins, there are four framework regions (FR1 through FR4)
separated respectively by three complementarity determining regions (CDR1 through CDR3).
The CDRs, and in particular the CDR3 regions, and more particularly the heavy chain CDR3,
are largely responsible for antibody specificity.

It is now well-established in the art that the non-CDR regions of a mammalian
antibody may be replaced with similar regions of conspecific or heterospecific antibodies
while retaining the epitopic specificity of the ori ginal antibody. This is most clearly
manifested in the development and use of “humanized” antibodies in which non-human
CDRs are covalently joined to human FR and/or Fe/pFc' regions to produce a functional
antibody. See, e.g., U.S. patents 4,816,567, 5,225,539, 5,585,089, 5,693,762 and 5,859,205.

Fully human monoclonal antibodies also can be prepared by immunizing mice
transgenic for large portions of human immunoglobulin heavy and light chain loci.
Following immunization of these mice (e;gA, XenoMouse (Abgenix), HUMAD mice
(Medarex/GenPharm)), monoclonal antibodies can be prepared according to standard
hybridoma technology. These monoclonal antibodies will have human immunoglobulin
amino acid sequences and therefore will not provoke human anti-mouse antibody (HAMA)
responses when administered to humans.

Thaus, as will be apparent to one of ordinary skill in the art, the present invention also
provides for F(ab'),, Fab, Fv and Fd fragments; chimeric antibodies in which the Fc and/or
FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been replaced by

homologous human or non-human sequences; chimeric F(ab'): fragment antibodies in which
the FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been replaced by
homologous human or non-human sequences; chimeric Fab fragment antibodies in which the
FR and/or CDR1 and/or CDR?2 and/or light chain CDR3 regions have been replaced by
homologous human or non-human sequences; and chimeric Fd fragment antibodies in which
the FR and/or CDR1 and/or CDR2 regions have been replaced by homologous human or non-

human sequences. The present invention also includes so-called single chain antibodies.

JP 2004-534218 A 2004.11.11
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Thus, the invention involves polypeptides of numerous size and type that bind
specifically to colon cancer-associated polypeptides, and complexes of both colon cancer-
associated polypeptides and their binding partners. These polypeptides may be derived also
from sources other than antibody technology. For example, such polypeptide binding agents
can be provided by degenerate peptide libraries which can be readily prepared in solution, in
immobilized form or as phage display libraries. Combinatorial libraries also can be
synthesized of peptides containing one or more amino acids. Libraries further can be
synthesized of peptoids and non-peptide synthetic moieties.

Phage display can be particularly effective in identifying binding peptides useful
according to the invention. Briefly, one prepares a phage library (using e.g. m13, fd, or
lambda phage), displaying inserts from 4 to about 80 amino acid residues using conventional
procedures. The inserts may represent, for example, a completely degenerate or biased array.
One then can select phage-bearing inserts which bind to the colon cancer-associated
polypeptide. This process can be repeated through several cycles of reselection of phage that
bind fo the colon cancer-associated polypeptide. Repeated rounds lead to enrichment of
phage bearing particular sequences. DNA sequence analysis can be conducted to identify the
sequences of the expressed polypeptides. The minimal linear portion of the sequence that
binds to the colon cancer-associated polypeptide can be determined. One can repeat the
procedure using a biased library containing inserts containing part or all of the minimal linear

portion plus one or more additional degenerate residues upstream or downstream thereof.
Yeast two-hybrid screening methods also may be used to identify polypeptides that bind to
the colon cancer-associated polypei)tides.

Thus, the colon cancer-associated polypeptides of the invention, including fragments
thereof, can be used to screen peptide libraries, including phage display libraries, to identify
and select peptide binding partners of the colon cancer-associated polypeptides of the
invention. Such molecules can be used, as described, for screening assays, for purification
protocols, for interfering directly with the functioning of colon cancer-associated
polypeptides and for other purposes that will be apparent to those of ordinary skill in the art.
For example, isolated colon cancer-associated polypeptides can be attached to a substrate
(e.g., chromatographic media, such as polystyrene beads, or a filter), and then a solution
suspected of containing the binding pattner may be applied to the substrate. If a binding

partner that can interact with colon cancer-associated polypeptides is present in the solution,
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then it will bind to the substrate-bound colon cancer-associated polypeptide. The binding
partner then may be isolated.

As detailed herein, the foregoing antibodies and other binding molecules may be used
for example, to identify tissues expressing protein or to purify protein. Antibodies also may
be coupled to specific diagnostic labeling agents for imaging of cells and tissues that express
colon cancer-associated polypeptides or to therapeutically useful agents according to standard
coupling procedures. Diagnostic agents include, but are not limited to, barium sulfate,
iocetamic acid, iopanoic acid, ipodate calcium, diatrizoate sodium, diatrizoate meglumine,
metrizamide, tyropanoate sodium and radiodiagnostics including positron emitters such as
fluorine-18 and carbon-11, gamma emitters such as jodine-123, technitium-99m, iodine-131
and indium-111, nuclides for nuclear magnetic resonance such as fluorine and gadolinium.

The invention also includes methods to monitor the onset, progression, ot regression
of colon cancer in a subject by, for example, obtaining samples at sequential times from a
subject and assaying such samples for the presence and/or absence of an antigenic response
that is a marker of the condition. A subject may be suspected of having colon cancer or may
Dbe believed not to have colon cancer and in the latter case, the sample may serve as a normal
baseline level for comparison with subsequent samples.

Onset of a condition is the initiation of the changes associated with the condition in.a
subject. Such changes may be evidenced by physiological symptoms, or may be clinically

asymptomatic. For example, the onset of colon cancer may be followed by a period during
which there may be colon cancer-associated physiological changes in the subject, even
though clinical symptoms may not be evident at that time. The progression of a condition
follows onset and is the advancement of the physiological elements of the condition, which
may or may not be marked by an increase in clinical symptoms. In contrast, the regression of
a condition is a decrease in physiological characteristics of the condition, perhaps with a
parallel reduction in symptoms, and may result from a treatment or may be a natural reversal
in the condition.

A marker for colon cancer may be the specific binding of a colon cancer-associated
polypeptide with an antibody. Onset of a colon cancer condition may be indicated by the
appearance of such a marker(s) in a subject’s samples where there was no such marker(s)
determined previously. For example, if marker(s) for colon cancer are determined not to be

present in a first sample from a subject, and colon cancer marker(s) are determined to be
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present in a second or subsequent sample from the subject, it may indicate the onset of
cancer.

Progression and regression of a colon cancer condition may be generally indicated by
the increase or decrease, respectively, of marker(s) in a subject’s samples over time. For
example, if marker(s) for colon cancer are determined to be present in a first sample from a
subject and additional marker(s) or more of the initial marker(s) for colon cancer are
determined to be present in a second or subsequent sample from the subject, it may indicate
the progression of cancer. Regression of cancer may be indicated by finding that marker(s)
determined to be present in a sample from a subject are not determined to be found, or found
at lower amounts in a second or subsequent sample from the subject.

The progression and regression of a colon cancer condition may also be indicated
based on characteristics of the colon cancer-associated polypeptides determined in the
subject. For example, some colon cancer-associated polypeptides may be abnormally
expressed at specific stages of colon cancer (e.g. early-stage colon cancer-associated
polypeptides; mid-stage colon cancer-associated polypeptides; and late-stage colon cancer-
associated polypeptides). Another example, although not intended to be limiting, is that
colon cancer-associated polypeptides may be differentially expressed in primary tumors

versus metastases, thereby allowing the stage and/or diagnostic level of the disease to be
established, based on the identification of selected colon cancer-associated polypeptides in a
subject sample.

Another method of staging colon cancer may be‘ based on variation in a subject’s.
immune response to colon cancer-associated polypeptides, which may or may not be
abnormally expressed in the subject. Variability in the immune response to the polypeptides
may be used to indicate the stage of colon cancer in a subject, for example, some colon
cancer-associated polypeptides may trigger an immune response at different stages of the
colon cancer than that triggered by other colon cancer-associated polypeptides.

Different types of colon cancer, such as familial adenomatous polyposis (FAP) or
hereditary nonpolyposis colon cancer (HNPCC), also known as Lynch syndrome, may
express different colon cancer-associated polypeptides and the encoding nucleic acid
molecules thereof, or may have different spatial or temporal expression pattems. Such

variations may allow cancer-specific diagnosis and subsequent treatment tailored to the
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patient’s specific condition. These colon cancer-specific diagnoses may also be based on the
variations in immune responses to the different colon cancer-associated polypeptides.

The invention includes kits for assaying the presence of colon cancer-associated
polypeptides and/or antibodies that specifically bind to colon cancer-associated polypeptides.
An example of such a kit may include the above-mentioned polypeptides bound to a
substrate, for example a dipstick, which is dipped into a blood or body fluid sample of a
subject. The surface of the substrate may then be processed using procedures well known to
those of skill in the art, to assess whether specific binding occurred between the polypeptides
and agents (e.g. antibodies) in the subject’s sample. For example, procedures may include,
but are not limited to, contact with a secondary antibody, or other method that indicates the
presence of specific binding.

Another example of a kit may include an antibody or antigen-binding fragment
thereof, that binds specifically to a colon cancer-associated polypeptide. The antibody or
antigen-binding fragment thereof, may be applied to a tissue sample from a patient with colon
cancer and the sample then processed to assess whether specific binding occurs between the
antibody and a polypeptide or other component of the sample. In addition, the antibody or
antigen-binding fragment thereof, may be applied to a stool sample from a subject, either
suspected of having colon cancer, diagnosed with colon cancer, or believed to be free of
colon cancer. As will be understood by one of skill in the art, such binding assays may also
be performed with a sample or object contacted with an antibody and/or colon cancer-
associated polypeptide that is in solution, for example in a 96-well plate or applied directly to
an object surface.

The foregoing kits can include instructions or other printed material on how to use the
various components of the kits for diagnostic purposes.

The invention further includes nucleic acid or protein microarrays with colon cancer-
associated peptides or nucleic acids encoding such polypeptides. In this aspect of the
invention, standard techniques of microarray technology are utilized to assess expression of
the colon cancer-associated polypeptides and/or identify biological constituents that bind
such polypeptides. The constituents of biological samples include antibodies, lymphocytes
(particularly T lymphocytes), and the like. Protein microarray technology, which is also
known by other names including: protein chip technology and solid-phase protein array

technology, is well known to those of ordinary skill in the art and is based on, but not limited
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to, obtaining an array of identified peptides or proteins on a fixed substrate, binding target
molecules or biological constituents to the peptides, and evaluating such binding. See, e.g.,
G. MacBeath and S.L. Schreiber, “Printing Proteins as Microarrays for High-Throughput
Function Determination,” Science 280(5485):1760-1763, 2000. Nucleic acid arrays,
particularly arrays that bind colon cancer-associated peptides, also can be used for diagnostic
applications, such as for identifying subjects that have a condition characterized by colon
cancer-associated polypeptide expression.

Microarray substrates include but are not limited to glass, silica, aluminosilicates,
borosilicates, metal oxides such as alumina and nickel oxide, various clays, nitrocellulose, or
nylon. The microarray substrates may be coated with a compound to enhance synthesis of a
probe (peptide or nucleic acid) on the substrate. Coupling agenis or groups on the substrate
can be used to covalently link the first nucleotide or amino acid to the substrate. A variety of
coupling agents or groups are known to those of skill in the art. Peptide or nucleic acid
probes thus can be synthesized directly on the substrate in a predetermined grid.
Altematively, peptide or nucleic acid probes can be spotted on the substrate, and in such
cases the substrate may be coated with a compound to enhance binding of the probe to the
substrate. In these embodiments, presynthesized probes are applied to the substrate in 2
precise, predetermined volume and grid pattern, preferably utilizing a computer-controlled
robot to apply probe to the substrate in a contact-printing manner or in a non-contact manner
such as ink jet or piezo-electric delivery. Probes may be covalently linked to the substrate.

Targets are peptides or proteins and may be natural or synthetic. The tissue may be
obtained from a subject or may be grown in culture (e.g. from a cell line).

Tn some embodiments of the invention, one or more control peptide or protein
molecules are attached to the substrate. Preferably, control peptide or protein molecules
allow determination of factors such as peptide or protein quality and binding characteristics,
reagent quality and effectiveness, hybridization success, and analysis thresholds and success.

Nucleic acid microarray technology, which is also known by other names including:
DNA chip technology, gene chip technology, and solid-phase nucleic acid array technology,
is well known to those of ordinary skill in the art and is based on, but not limited to, obtaining
an array of identified nucleic acid probes on 2 fixed substrate, labeling target molecules with
reporter molecules (€.g., radioactive, chemiluminescent, or fluorescent tags such as

fluorescein, Cye3-dUTP, or Cye5-dUTP), hybridizing target nucleic acids to the probes, and
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evaluating target-probe hybridization. A probe with a nucleic acid sequence that perfectly
matches the target sequence will, in general, result in detection of a stronger reporter-
molecule signal than will probes with less perfect matches. Many components and
techniques utilized in nucleic acid microarray technology are presented in The Chipping
Forecast, Nature Genetics, Vol.21, Jan 1999, the entire contents of which is incorporated by
reference herein.

According to the present invention, nucleic acid microarray substrates may include
but are not limited to glass, silica, aluminosilicates, borosilicates, metal oxides such as
alumina and nickel oxide, vatious clays, nitrocellulose, or nylon. In all embodiments, a glass
substrate is preferred. According to the invention, probes are selected from the group of
nucleic acids including, but not Timited to: DNA, genomic DNA, cDNA, and
oligonucleotides; and may be natural or synthetic. Oligonucleotide probes preferably are 20
1o 25-mer oligonucleotides and DNA/GDNA probes preferably are 500 to 5000 bases in
length, although other lengths may be used. Appropriate probe length may be determined by
one of ordinary skill in the art by fellowing art-known procedures. In one embodiment,

probes are sets of more than two of the colon cancer-associated polypeptide nucleic

preferred

acid molecules set forth herein, or one of the novel colon cancer-associated polypeptide
nucleic acid molecules as described herein. Probes may be purified to remove contaminants
using standard methods known to those of ordinary skill in the art such as gel filtration or
precipitation.

n one embodiment, the microarray subsirate may be coated with a compound to

enhance synthesis of the probe on the substrate. Such compounds include, but are not limited
to, oligoethylene glycols. In another embodiment, coupling agents or groups o tile substrate
can be used to covalently link the first nucleotide or olignucleotide to the substrate. These
agents or groups may include, for example, amino, hydroxy, bromo, and carboxy groups.
These reactive groups are preferably attached to the substrate through a hydrocarbyl radical
such as an alkylene or phenylene divalent radical, one valence position occupied by the chain
bonding and the remaining attached to the reactive groups. These hydrocarbyl groups may
contain up to about ten carbon atoms, preferably up to about six carbon atoms. Alkylene
radicals are usually preferred containing two to four carbon atoms in the principal chain.
These and additional details of the process are disclosed, for example, in U.S. Patent

4,458,066, which is incorporated by reference in its entirety.

JP 2004-534218 A 2004.11.11
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In one embodiment, probes are synthesized directly on the substrate in 2
predetermined grid pattern using methods such as light-directed chemical synthesis,
photochemical deprotection, or delivery of nucleotide precursors to the substrate and
subsequent probe production. :

In another embodiment, the substrate may be coated with a compound to enhance
binding of the probe to the substrate. Such compounds include, but are not limited to:
polylysine, amino silanes, amino-reactive silanes (Chipping Forecast, 1999) or chromium. In
this embodiment, presynthesized probes are applied to the substrate in a precise,
predetermined volume and grid pattern, utilizing & computer-controlled robot to apply probe
to the substrate in a contact-printing manner or in a non-contact manner such as ink jet or
piezo-electric delivery. Probes may be covalently linked to the substrate with methods that
inciude, but are not limited to, UV-irradiation. In another cmbodiment probes are linked to
the substrate with heat.

Targets for microarrays are nucleic acids selected from the group, including but not
Timited to: DNA, genomic DNA, cDNA, RNA, mRNA and may be natural or synthetic. In
all embodiments, nucleic acid target molecules from human tissue are preferred. The tissue
may be obtained from a subject or may be grown in culture (e.g. from a cell line).

In embodiments of the invention one or more control nucleic acid molecules are
attached to the substrate. Preferably, control nucleic acid molecules allow determination of
factors such as nucleic acid quality and binding characteristics, reagent quality and
effectiveness, hybridization success, and analysis thresholds and success. Control nucleic
acids may include but are not limited to expression products of genes such as housekeeping
genes or fragments thereof.

In some embodiments, one or more control nucleic acid molecules are attached to the
substrate. Preferably, control nucleic acid molecules allow determination of factors such as
binding characteristics, reagent quality and effectiveness, hybridization success, and analysis

thresholds and success.

Examples
Example 1
Method
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Serum samples from patients with colon cancer were screened using a modification of
the plaque assay, termed a spot assay. In this method, 80 x 120mm nitrocellulose membranes
were precoated with a film of NZY/0.7% Agarose/2.5 mM IPTG and placed on a reservoir
layer of NZY/0.7% Agarose in a 86 x 128mm Omni Tray (Nalge Nunc International Corp.,
Naperville, IL). Approximately 1.0 x 10° pfu of monoclonal phage encoding individual
serologically defined colon cancer antigens, in a volume of 20p1, were mixed with 20ul of
exponentially growing E. coli XL-1 Blue MRF and spotted (0.7-ul aliquots) on the precoated
nitrocellulose membranes. Membranes were incubated for 15 hours at 37°C. A total of 75
different serologically defined colon cancer antigens were spotted in duplicate per
nitrocellulose membrane, The agarose film was then removed from the membrane and the
filters were processed for reactivity with individual serum samples (1:200 dilution), as
described in Scanlan, et al., Int. J. Cancer 76:652-658 (1998) and Scanlan, et al., Int. J.
Cancer 83:456-64, (1999).

Results

The results (see Table 1) indicate that 37/75 sera (49%) reacted with at least 1 antigen,
17175 sera (23%) reacted with 2 or more antigens, 6/75 sera (8%) reacted with 3 or more
antigens, and 2/75 sera (3%) reacted with 4 or more antigens. The reactivity of individual

antigens is shown in Table 2.

Table 1. Colon Cancer Serology
Reactivity of 75 sera from colon cancer patients versus 15 antigens, none of which react with

normal sera (0/75, assayed by spot blot as described).

Sera Number Reactive NY-antigens
COF1 Negative

corz Negative

COF3 Negative

COF4 Negative

COrs Negative

COF6 CO61 +++

COF7 CO26 ++++, ESO-1 ++++, CO61 ++++
COF8 Negative

COF9 REN32 -+++

COF10 P53 +++, CO58 ++
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@ra Number Reactive NY-antig _‘

COFl1 TNKL +, ESO-1 ++++
COF12 CO%4 ++
COF13 Negative
COF14 Negative

COF15 SSX-2 ++

COF16 CO45 ++, CO42 ++
COF17 Negative

COF18 Negative

COF19 Negative

COF20 Negative

COR21 CO S8+

COF22 TNKL 4+, CO45 ++, CO42 ++
COF23 COAL ++

CO24 Negative

CO25 Negative

CO26 TNKL +++

co27 COAS ++++

CO28 CO9 ++4+, ESO-1 ++++, COS8 ++++, CO6L ++
C029 MAGE-3 +, ESO-1 +
CO30 P53 +++

CO31 Negative

C032 Negative

C0O33 MAGE-3 +++

CO34 Negative

CO035 Negative

CO36 CO41 +++

Cc037 Negative

CO38 Negative

CO39 Negative

CO40 CO042 +, CO95 +
Co41 Negative

CO42 P53 4+

CO43 P53 ++++, CO94 ++++
CO44 Negative

C045 P53 4+

CO46 Negative

C047 CO61 +

CO48 P53 ++++, MAGE-3 ++
C049 Negative

COs0 Negative

JP 2004-534218 A 2004.11.11
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Sera Number Reactive NY-antigens
COS51 CO9 +
COF52 Negative
CO53 TNKL +, p53 ++++
CO54 Negative
COss ESO-1 ++++
CO56 Negative
CO57 Negative
COs8 Negative
COs9 Negative
CO60 SSX-1 +, MAGE-3 +, CO42 +, CO61 ++++
CO61 TNKL ++
**C062 #*same sera as CO28
*#*C063 **same sera as CO29
CO64 TNKL +
CO65 Negative °
*#*CO66 **same sera as CO30
CO67 P33 ++
CO68 MAGE-3 +, CO42 +
CO69 Negative
CO70 Negative
CO71 REN32 +, MAGE-3 +
CO72 Negative
CO73 REN32 ++, p53 +
CO74 Negative
CO75 P53 4+
CO76 Negative
co77 CO9%4 ++++, CO95 +++, p53 ++
CO78 CO42 ++, CO%4 ++++, CO95 ++

+, ++, +++, and ++++ indicate the range of reactivity from lowest to highest.

Table 2: Reactivity of individual antigens (includes autologous where aj

CO13 (p53)
C0O-26 (MNK 1):
ESO-1:

REN-32 (Lamin C):

TNKL (BC-203):
SSX-2:

CO-45 (Tudor like):

CO-41 (MBD2):
MAGE-3

CO-9 (HDAC 5)
CO-42 (TRIP4):

13/76
2/76
5115
3/75
6/75
2175
4176
3/76
6/75
3/76
7176

licable

JP 2004-534218 A 2004.11.11
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CO-61 (HIPIR):
CO-58 (KNSL6):
CO-94 (seb4D):
C0-95 (KIAA1416)

Table 3. Sequence Identification Numbers

-38-

5/75
3175
4/75
4175

a7

PCT/US02/13994

Seq Name Nucleotide SEQ ID NO Protein SEQ IDNO. |
CO-95 (KIAA1416) 1 16 |
CO-94 (seb4D) 2 17
CO-9 (HDAC 5) 3 18
CO-61 (HIPIR) 4 19
CO-58 (KNSL6) 5 20
CO-45 (Tudor like) 6 21
CO-42 (TRIPA) 7 22
CO-41 (MBD2) 8 23
CO-13 (P53) 9 24
Ren-32 (Lamin C) 10 25
TNKL (BC-203) i 26
C0-26 (MNK 1) 12 27
SSX-2 13 28
MAGE-3 14 29
ESO-1 [15 30

Other aspects of the invention will be clear to the skilled artisan and need not be

repeated here. Each reference cited herein is incorporated by reference in its entirety.

The terms and expressions which have been employed are used as terms of

description and not of limitation, and there is no intention in the use of such terms and

expressions of excluding any equivalents of the features shown and described or portions

thereof, it being recognized that various modifications are possible within the scope of the

invention.

‘We claim:

JP 2004-534218 A 2004.11.11
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Claims
1. A method for diagnosing colon cancer in a subject comprising:

obtaining a biological sample from a subject,

contacting the sample with at least two different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ 1D NOs:1-15, and

determining specific binding between the colon cancer-associated polypeptides and
agents in the sample, whereiu the presence of specific binding is diagnostic for colon cancer

in the subject.

2. The method of claim 1, wherein the sample is blood.

3. The method of claim 1, wherein the biological sample is contacted with at least 3, 4,
5,6,7,8,9,10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded
by nucleic acid molecules comprising 4 nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15.

4. The method of claim 1, wherein the agents are antibodies or antigen-binding
fragments thereof.
5. The method of claim 1, further comprising:

contacting the biological sample with a colon cancer-associated polypeptide other
than those encoded by nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1-15.

6. A method for diagnosing colon cancer in a subject comprising:

obtaining a biological sample from a subject,

contacting the sample with antibodies or antigen-binding fragments thereof, that bind
specifically to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selccted from the group consisting of SEQ

ID NOs:1-15, and
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determining specific binding between the antibodies or anti gen-binding fragments

thereof and colon cancer-associated polypeptides in the samplc, wherein the presence of

specific binding is diagnostic for colon cancer in the subject.

7. The method of claim 6, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.
8. The method of claim 7, wherein the tissue is colorectal tissue.

9. The method of claim 6, wherein the biological sample is contacted with antibodies or
antigen-binding fragments thereof, that bind specifically to at least 3,4, 5, 6,7, 8,9, 10, 11,
12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of SEQ ID

NOs:1-15.

10.  The method of claim 6, further comprising:

contacting the biological sample with an antibody or antigen-binding fragment
thereof, that binds specifically to a colon cancet-associated polypeptide other than those
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group

consisting of SEQ ID NOs:1-15.

11.  The method of claim 6, wherein the antibodies are monoclonal or polyclonal

antibodies.

12, The method of claim 6, wherein the antibodies are chimeric, human, or humanized

antibodies.
13.  The method of claim 6, wherein the antibodies are single chain antibodies.

14.  The method of claim 6, wherein the antigen-binding fragments are F(ab"), Fab, Fd, or

Fv fragments.
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15. A mcthod for determining onset, progression, or regression, of colon cancer in a
subject, comprising:

obtaining from a subject a first biological sample,

contacting the first sample with at least two different colon cancer-associated
polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence selected
form the group consisting of SEQ ID NOs:1-15,

determining specific binding between agents in the first sample and the at least two
different colon cancer-associated polypeptides,

obtaining from a subject a second biological sample,

contacting the second biological sample with at least two different colon cancer-
associated polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence
selected form the group consisting of SEQ ID NOs:1-15,

determining specific binding between agents in the second sample and the af least two
different colon cancer-associated polypeptides, and

comparing the determination of binding in the first sample to the determination of
specific binding in the second sample as a determination of the onset, progression, or

regression of the colon cancer.
16.  The method of claim 15, wherein the sample is a blood sample.

17. The method of claim 15, wherein binding is determined belween the agents and ai.
least 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group

consisting of SEQ ID NOs:1-15.

18. The method of claim 15, wherein the agents are antibodies or antigen-binding

fragments thereof.

19.  The method of claim 15, further comprising:
determining binding between the agents and a colon cancer-associated polypeptide
other than those encoded by a nucleic acid molecule comprising a nucleotide sequence

selected from the group consisting of SEQ ID NOs:1-15.

JP 2004-534218 A 2004.11.11
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20. A method for determining onset, progression, or regression, of colon cancer in a
subject, comprising:

obtaining from a subject a first biological sample,

contacting the first sample with antibodies or antigen-binding fragments thereof, that
bind specifically to at least two different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1-15,

determining specific binding between colon cancer-associated polypeptides in the first
sample and the antibodies or antigen-binding fragments thereof,

obtaining from a subject a second biological sample,
contacting the second sample with antibodies or antigen-binding fragments thereof, that bind
specifically to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15,

determining specific binding between colon cancer-associated polypeptides in the
second sample and the antibodies or antigen-binding fragments thereof, and

comparing the determination of specific binding in the first sample to the
determination of specific binding in the second sample as a determination of the onset,

progression, or regression of colon cancer.

21, The method of claim 20, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.

22. The method of claim 21, wherein the tissue is colorectal tissue.

23. The method of claim 20, wherein binding is determined between the colon cancer-
associated polypeptides and antibodies or antigen-binding fragments thereof, that bind
specifically to least 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, or 15 different colon cancer-
associated polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence

selected from the group consisting of SEQ ID NOs:1-15.
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24.  The method of claim 20, further comprising;:
determining binding between the colon cancer-associated polypeptide and an antibody
or antigen-binding fragment thereof, that binds specifically to a colon cancer-associated
polypeptide other than those encoded by nucleic acid molecules comprising a nucleotide

sequence selected from the group consisting of SEQ ID NOs:1-15.

25.  The method of claim 20, wherein the antibodies are monoclonal or polycional

antibodies.

26. The method of claim 20, wherein the antibodies are chimeric, human, or humanized

antibodies.
27.  The method of claim 20, wherein the antibodies are single chain antibodies.

28. The method of claim 20, wherein the antigen-binding fragments are F(ab');, Fab, Fd,
or Py fragments.

29. A method for selecting a course of treatment of a subject having or suspected of
having colon cancer, comprising:

obtaining from the subject a biological sample,

contacting the sample with at least two different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ TD NOs:1-15,

determining specific binding between agents in the sample that are differentially
expressed in different types of cancer, and the colon cancer-associated polypeptides, and

selecting a course of treatment appropriate to the cancer of the subject.

30.  The method of claim 29, wherein the treatment is administering antibodies that

specifically bind to the colon cancer-associated polypeptides.

31 The method of claim 30, wherein the antibodies are labeled with one or more

cytotoxic agents.

JP 2004-534218 A 2004.11.11
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32,  The method of claim 29, wherein the sample is a blood sample.

33.  The method of claim 29, wherein the agents are antibodies or antigen-binding

fragments thereof.

34, The method of claim 29, wherein the sample is contacted with at least 3, 4, 5,6, 7, 8,
9,10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15.

35.  The method of claim 29, further comprising:
contacting the sample with a colon cancer-associated polypeptide other than those
encoded by a nucleic acid molecule comprising a nucleotide sequence selected from the

group consisting of SEQ ID NOs:1-15.

36. A method for selecting a course of treatment of a subject having or suspected of
having colon cancer, comprising:

obtaining from the subject a biological sample,

contacting the sample with antibodies or antigen-binding fragments thereof that bind
specifically to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15, )

determining specific binding between colon cancer-associated polypeptides in the
sample that are differentially expressed in different types of cancer, and the antibodies or
antigen-binding fragments thereof, and

selecting a course of treatment appropriate to the cancer of the subject.

37. The method of claim 36, wherein the treatment is administering antibodies that

specifically bind to the colon cancer-associated polypeptides.

JP 2004-534218 A 2004.11.11
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38, The method of claim 37, wherein the antibodies are labeled with one or more

cytotoxic agents.

39.  The method of claim 36, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.
40. The method of claim 39, wherein the tissue is colorectal tissue.

41, The method of claim 36, wherein the sample is contacted with antibodies or
antigen-binding fragments thereof, that bind specifically to least 3,4, 5, 6,7, 8,9, 10, 11, 12,
13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1-15.

42.  The method of claim 36, further comprising:

contacting the sample with an antibody or antigen-binding fragment thereof, that
binds specifically to a colon cancer-associated polypeptide other than those encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of

SEQ ID NOs:1-15.

43, The method of claim 37, wherein the antibodies are monoclonal or polyclonal

antibodies.

44.  The method of claim 37, wherein the antibodies are chimeric, human, or humanized

antibodies.
45.  The method of claim 37, wherein the antibodies are single chain antibodies.

46.  The method of claim 37, wherein the antigen-binding fragments are F(ab"),, Fab, Fd,

or Fv fragments.

47.  Akit for the diagnosis of colon cancer in a subject, comprising:

JP 2004-534218 A 2004.11.11
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at least two different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of: SEQ ID
NOs: 1-15, one or more control antigens, and instructions for the use of the polypeptides in

the diagnosis of colon cancer.

48. The kit of claim 47, wherein the colon cancer-associated polypeptides are bound to a

substrate.

49, The kit of claim 47, wherein the kit comprises at least 3, 4, 5,6, 7, 8,9, 10, 11,12, 13,
14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid molecules

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.

50. The kit of claim 47, wherein the kit further comprises a colon cancer-associated
polypeptide other than those encoded by a nucleic acid molecule comprising a nucleotide

sequence selected from the group consisting of SEQ ID NOs:1-15.

51.  AKit for the diagnosis of colon cancer in a subject, comprising:

antibodies or antigen-binding fragments thereof that bind specifically to at least two
different colon cancer-associated polypeptides encoded by nucleic acid molecules comprising
a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15, one or more

control agents, and instructions for the use of the agents in the diagnosis of colon cancer.

52.  The kit of claim 51, wherein the one or more agents are antibodies or antigen-binding

fragments thereof.
53.  The kit of claim 51, wherein the one or more agents are bound to a substrate.

54,  The kit of claim 51, wherein the kit comprises antibodies or antigen-binding
fragments thereof, that bind specifically to least 3,4, 5, 6,7, 8,9, 10,11, 12, 13, 14,0r 15
different colon cancer-associated polypeptides encoded by nucleic acid molecules comprising

anucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.
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55.  The kit of claim 51, wherein the kit further comprises an antibody or antigen-binding
fragment thereof, that binds specifically to a colon cancer-associated polypeptide other than
those encoded by a nucleic acid molecule comprising a nucleotide sequence selected from the

group consisting of SEQ ID NOs:1-15.

56. A protein microarray comprising at Jeast two diffexent colon cancer-associated
polypeptides, wherein the colon cancer-associated polypeptides are encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of: SEQ ID

NOs: 1-15, fixed to a solid substrate.

57. The protein microarray of claim 56, wherein the microarray comprises at least 3, 4, 5,
6,7,8,9, 10,11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting

of SEQ ID NOs:1-15.

58.  The protein microarray of claim 56, further comprising a colon cancer-associated
polypeptide other than those encoded by a nucleic acid molecule comprising a nucleotide

sequence selected from the group consisting of SEQ ID NOs: 1-15.

59.  The protein microarray of claim 56, further comprising at least one control

polypeptide molecule.

60. A protein microarray comprising antibodies or antigen-binding fragments thereof, that
specifically bind at least two diffcrent colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting

of: SEQ ID NOs:1-15, fixed to a solid substrate.

61.  The protein microarray of claim 60, wherein the microarray comprises antibodies or
antigen-binding fragments thereof, that bind specifically to least 3,4, 5, 6,7, 8,9, 10, 11, 12,
13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of SEQ ID

NOs:1-15.
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62.  The protein microarray of claim 60, further comprising an antibody or antigen-
binding fragment thereof, that binds specifically to a colon cancer-associated polypeptide
other than those encoded by a nucleic acid molecule comprising a nucleotide sequence

selected from the group consisting of SEQ ID NOs:1-15.

63.  The protein microarray of claim 60, further comprising at least one control

polypeptide molecule.

64.  The protein microarray of claim 60, wherein the antibodies are monoclonal or

polyclonal antibodies.

65.  The protein microatray of claim 60, wherein the antibodies are chimeric, human, or

humanized antibodies.

66.  The protein microarray of claim 60, wherein the antibodies are single chain

antibodies.

67.  The protein microarray of claim 60, wherein the antigen-binding fragments are

F(ab"),, Fab, Fd, or Fv fragments.

68. A nucleic acid microarray comprising at least two nucleic acids selected from the

group consisting of SEQ ID NOs: 1-15, fixed to a solid substrate.

69.  The nucleic acid microarray of claim 68, wherein the microarray comprises at least 3,
4,5,6,7,8,9,10, 11, 12, 13, 14, or 15 different nucleic acid molecules comprising a
nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.

70. The nucleic acid microarray of claim 68, further comprising a nucleic acid molecule

other than those selected from the group consisting of SEQ ID NOs:1-15.

JP 2004-534218 A 2004.11.11
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71.  Thenucleic acid microarray of claim 68, further comprising at least one control

nucleic acid molecule.

72. A method for diagnosing colon cancer in a subject comprising:

obtaining from the subject a biological sample, and

determining the expression of at least two colon cancer-associated nucleic acid
molecules or expression products thereof in the sample, wherein the nucleic acid molecules
comptise a nucleotide sequence selected from the group consisting of: SEQ ID NO: 1-15,

wherein the expression is diagnosis of the colon cancer in the subject.

73. The method of claim 72, wherein expression is determined for at least 3, 4, 5,6, 7, 8,
9,10, 11, 12, 13, 14, or 15 nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of SEQ 1D NOs:1-15.

74.  The method of claim 72, further comprising:
determining expression of a colon cancer-associated nucleic acid molecule other than
those comprising a nucleotide sequence selected from the group consisting of SEQ ID

NOs:1-15.

75.  The method of claim 72, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.

76. The method of claim 75, wherein the tissue is colorectal tissue.

77.  The method of claim 72, wherein the expression of colon cancer-assaciated nucleic
acid molecules is determined by a method selected from the group consisting of nucleic acid

hybridization and nucleic acid amplification.

78.  The method of claim 77, wherein the hybridization is performed using a nucleic acid

microarray.

79. A method for determining onset, progression, or regression, of colon cancer in a

subject comprising:

JP 2004-534218 A 2004.11.11
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obtaining from a subject a first biologicul sample,

determining a level of expression of at least two colon cancer-associated nucleic acid
molecules or expression products thereof in the first sample, wherein the nucleic acid
molecules are selected from the group consisting of: SEQ ID NOs: 1-15,

obtaining from the subject a second biological sample,

determining a level of expression of at least two colon cancer-associated nucleic acid
molecules or expression products thereof in the second sample, wherein the nucleic acid
molecules are selected from the group consisting of: SEQ ID NOs: 1-15, and

comparing the level of expression in the first sample to the level of expression in the

second sample as a determination of the onset, progression, or regression of the colon cancer.

80. The method of claim 79, wherein expression is determined for at least 3, 4, 5, 6, 7, 8,
9,10, 11, 12, 13, 14, or 15 nucleic acid molecules selected from the group consisting of SEQ
ID NOs:1-15.

81.  The method of claim 79, further comprising:

determining expression for a colon cancer-associated nucleic acid molecule other than
those comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1-15.

82.  The method of claim 79, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.

83.  The method of claim 82, wherein the tissue is colorectal tissue.

84. The method of claim 79, wherein the expression of colon cancer-associated nucleic
acid molecules is determined by a method selected from the group consisting of nucleic acid

hybridization and nucleic acid amplification.

85.  The method of claim 84, wherein the hybridization is performed using a nucleic acid

microarray.
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86. A method for diagnosing cancer in a subject comprising:

obtaining a biological sample from a subject,

contacting the sample with a colon cancer-associated polypeptide encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of
SEQID NOs:1,2,4, and 5, and

determining specific binding between the colon cancer-associated polypeptide and
agents in the sample, wherein the presence of specific binding is diagnostic for cancer in the

subject.
87.  The method of claim 86, wherein the sample is blood.

88.  The method of claim 86, wherein the agents are antibodies or antigen-binding

fragments thereof.
39, The method of claim 86, wherein the cancer is colon cancer.

90. A method for diagnosing cancer in a subject comprising:

obtaining a biological sample from a subject,

contacting the sample with an antibody or antigen-binding fragment thereof, that
binds specifically to a colon cancer-associated polypeptide encoded by a nucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1, 2,4, and 5, and

determining specific binding between the antibody or antigen-binding fragment
thereof and the colon cancer-associated polypeptide in the sample, wherein the presence of

specific binding is diagnostic for cancer in the subject.

91.  The method of claim 90, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.

92.  The method of claim 91, wherein the tissue is colorectal tissue.

JP 2004-534218 A 2004.11.11
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93.  The method of claim 90, wherein the antibodies are monoclonal or polyclonal

antibodies.

94. The method of claim 90, wherein the antibodies are chimeric, human, or humanized

antibodies.
95.  The method of claim 90, wherein the antibodies are single chain antibodies.

96. The method of claim 90, wherein the antigen-binding fragments are F(ab");, Fab, Fd,

or Fv fragments.
97.  The method of claim 90, wherein the cancer is colon cancer.

98. A method for determining onset, progression, or regression, of cancer in a subject,
comprising:

obtaining from a subject a first biological sample.

contacting the first sample with a colon cancer associated polypeptide encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of
SEQID NOs:1, 2,4, and 5,

determining specific binding between agents in the first sample and the colon cancer-
associated,

obtaining from a subject a second biological sample,

contacting the second sample with a colon cancer associated polypeptide encoded by
anucleic acid molecule comprising a nucleotide sequence selected from the group consisting
of SEQID NOs:1, 2,4, and 5,

determining specific binding between agents in the second sample and the colon
cancer-associated polypeptide, and

comparing the determination of binding in the first sample to the determination of
specific binding in the second sample as a determination of the onset, progression, or

regression of cancer.

99.  The method of claim 98, wherein the sample is a blood sample.
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100. The method of claim 98, whetein the agents are antibodies or antigen-binding

fragments thereof.
101. The method of claim 98, wherein the cancer is colon cancer.

102, A method for determining onset, progression, or regression, of cancer in a subject,
comprising:

obtaining from a subject a first biological sample,

contacting the first sample with antibodies or antigen-binding fragments thereof, that
bind specifically to a colon cancer-associated polypeptides encoded by a nucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1,2,4,and 5, ’

determining specific binding between colon cancer-associated polypeptides in the first
sample and the antibodies or antigen-fragiments thereof,

obtaining from a subject a second biological sample,

contacting the second sample with antibodies or antigen-binding fragments thereof,
that bind specifically to a colon cancer-associated polypeptides encoded by a nucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1,2,4,and 5,

determining specific binding between colon cancer-associated polypeptides in the
second sample and the antibodies or antigen-binding fragments thereof, and

comparing the determination of specific binding in the first sample to the
determination of specific binding in the second sample as a determination of the onset,

progression, or regression of cancer.

103.  The method of claim 102, wherein the sample is selected from the group consisting

of: tissue, stool, cells, blood, and mucus.

104. The method of claim 103, wherein the tissue is colorectal tissue.

JP 2004-534218 A 2004.11.11
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105. The method of claim 102, wherein the antibodies are monoclonal or polyclonal

antibodies.

106. The method of claim 102, wherein the antibodies are chimetic, human, or humanized

antibodies.
107. The method of claim 102, wherein the antibodies are single chain antibodies.

108. The method of claim 102, wherein the antigen-binding fragments are F(ab"), Fab, Fd,
or Fv fragments.

109. The method of claim 102, wherein the cancer is colon cancer.

110. A method for selecting a course of treatment of a subject having or suspected of
having cancer, comprising:

obtaining from the subject a biological sample,

contacting the sample with a colon cancer-associated polypeptide encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of
SEQ ID NOs:1, 2, 4, and 5,

determining specific binding between agents in the sample that are differentially
expressed in different types of cancer, and the colon cancer-associated polypeptide, and

selecting a course of treatment appropriate to the cancer of the subject.

111.  The method of claim 110, wherein the treatment is administering antibodies that

specifically bind to the colon cancer-associated polypeptide.

112.  The method of claim 111, wherein the antibodies are labeled with one or more

cytotoxic agents.

113.  The method of claim 110, wherein the sample is a blood sample.
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114. The method of claim 110, wherein the agents are antibodies or antigen-binding

fragments thereof.

115. The method of claim 110, wherein the cancer is colon cancer.

116. A method for selecting a course of treatment of a subject having or suspected of
having cancer, comprising:

obtaining from the subject a biological sample,

contacting the sample with antibodies or antigen-binding fragments thereof that bind
specifically to a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of SEQID NOs:1, 2,4,
and 3,

determining specific binding between colon cancer-associated polypeptides in the
sample that ate differentially expressed in different types of cancer, and the antibodies or
antigen-binding fragments thereof, and

selecting a course of treatment appropriate to the cancer of the subject.

117. The wethod of claim 116, wherein the treatment is administering antibedies that

specifically bind to the colon cancer-associated polypeptide.

118. The method of claim 117, wherein the antibodies are labeled with one or more

cytotoxic agents.

119. The method of claim 116, wherein the sample is selected from the group consisting

of: tissue, stool, cells, blood, and mucus.
120. The method of claim 119, wherein the tissue is colorectal tissue.

121. The method of claim 116, wherein the antibodies are monoclonal or polyclonal

antibodies.

JP 2004-534218 A 2004.11.11
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122.  The method of claim 116, wherein the antibodies are chimeric, human, or humanized

antibodies.
123.  The method of claim 116, wherein the antibodies are single chain antibodies.

124. The method of claim 116, wherein the antigen-binding fragments are F(ab'),, Fab, Fd,

or Fv fragments,
125. The method of claim 116, wherein the cancer is colon cancer.

126. A kit for the diagnosis of cancer in a subject, comprising:

a colon cancer-associated polypeptide encoded by a nucleic acid molecule comprising
a nucleotide sequence selected from the group consisting of: SEQ ID NOs: 1, 2, 4, and 5; one
or more control antigens; and instructions for the use of the polypeptide and control antigens

in the diagnosis of cancer.

127.  The kit of claim 126, wherein the colon cancer-associated polypeptide is bound to a

substrate.
128. The kit of claim 126, wherein the cancer is colon cancer.

129. A kit for the diagnosis of cancer in a subject, comprising:

antibodies or antigen-binding fragments thereof that bind specifically to a colon
cancer-associated polypeptide encoded by a nucleic acid molccule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1, 2, 4, and 5; one or more
control agents; and instructions for the use of the antibodies, antigen-binding fragments, and

agents in the diagnosis of cancer.

130. The kit of claim 129, wherein the one or more agents are antibodies or antigen-

binding fragments thereof.

131. The kit of claim 129, wherein the one or more agents are bound to a substrate.
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132.  The kit of claim 129, wherein the cancer is colon cancer.

133. A protein microarray comprising a colon cancer-associated polypeptide, wherein the
colon cancer-associated polypeptide is encoded by a nucleic acid molecule comprising a
nuclectide sequence selected from the group consisting of: SEQ ID NOs: 1, 2, 4, and 5, fixed

to a solid substrate.

134.  The protein microarray of claim 133, further comprising at least one control

polypeptide molecule.

135. A protein microarray comprising antibodies or antigen-binding fragments thereof, that
specifically bind a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of: SEQ TD NOs:1, 2,4,

and 5, fixed to a solid substrate.

136. The protein microarray of claim 135, further comprising at least one control

polypeptide molecule.

137. The protein microarray of claim 135, wherein the antibedies are monoclonal or

polyclonal antibodies.

138.  The protein microarray of claim 135, wherein the antibodies are chimeric, human, or

humanized antibodies.

139.  The protein microarray of claim 135, wherein the antibodies are single chain

antibodies.

140.  The protein microarray of claim 135, whetein the antigen-binding fragments are

F(ab"),, Fab, Fd, or Fv fragments.
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141. A nucleic acid microarray comprising a nucleic acid selected from the group

consisting of SEQ ID NOs: 1, 2,4, and 5, fixed to a solid substrate.

142.  The nucleic acid microarray of claim 141, further comprising at least one control

nucleic acid molecule.

143. A method for diagnosing cancer in a subject comprising:

obtaining from the subject a biological sample, and

determining the expression of a colon cancer-associated nucleic acid molecule or
expression product thereof in the sample, wherein the nucleic acid molecule comprises a
nucleotide sequence selected from the group consisting of: SEQIDNO: 1, 2,4,and 5,

wherein the expression is diagnostic of cancer in the subject.

144. The method of claim 143, wherein the sample is selected from the group consisting

of: tissue, stool, cells, blood, and mucus.
145. The method of claim 144, wherein the tissue is colorectal tissue.

146. The method of claim 143, wherein the expression of colon cancer-associated nucleic
acid molecules is determined by a method selected from the group consisting of nucleic acid

hybridization and nucleic acid amplification.

147, The method of claim 146, wherein the hybridization is performed using a nucleic acid

microarray.
148. The method of claim 143, wherein the cancer is colon cancer.

149. A method for determining onset, progression, or regression, of cancer in a subject
comprising:
obtaining from a subject a first biological sample,

JP 2004-534218 A 2004.11.11
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determining a level of expression of a colon cancer-associated nucleic acid molecule
or expression products thereof in the first sample, wherein the nucleic acid molecule is
selected from the group consisting of: SEQ ID NOs: 1,2, 4, and 5,

obtaining from the subject a second biological sample,

determining a level of expression of a colon cancer-associated nucleic acid molecule
or expression product thereof in the second sample, wherein the nucleic acid molecule is
selected from the group consisting of: SEQ ID NOs: 1,2, 4, and 5, and

comparing the level of expression in the first sample to the level of expression in the

second sample as a determination of the onset, progression, or regression of the cancer.

150. The method of claim 149, wherein the sample is selected from the group consisting

of: tissue, stool, cells, blood, and mucus.

151.  The method of claim 150, wherein the tissue is colorectal tissue.

152.  The method of claim 149, wherein the expression of colon cancer-associated nucleic
acid molecules is determined by a method selected from the group consisting of nucleic acid

hybridization and nucleic acid amplification.

153. The method of claim 152, wherein the hybridization is performed using a nucleic acid

microarray.

154.  The method of claim 149, wherein the cancer is colon cancer.
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ggacatactg
agtaagaggc
gtttgtttte
tacctgeatc
atgtcataga
ctatgaaagg
acagtctatg

esatagaggat

13994

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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cttetacgaa
tgtgaagaag
gaagggaaag
atttccttgg
gatgecttaa
aggctctaca
tctgaagaaa
aggagtgaat
gacattcttt
tgcagaacca
ttcatctggg
tecggtttot
acacagccgy
caggaggaca
cgeatgetgt
ggtgctgact
gcagattggt
tatgagaagt
atgcctgatg
ggtgacgggy
ccgttcaaag
atggaaatac
tggcctaaca
agctataaaa
cggeetegag
cggcaaaagt
gttatttttg
cttgacaaaa
aggcgagtat

attgagecga

aaggggecta
atattgatca
gttecacatt
atgatccaaa
atgggaggaa
gtgcagtgaa
agccetgtge
gtttcagggt
cecacggacg
tectggtgta
atctgatcac
cagcteetgt
tggtgcagga
gctacaagaa
actacctaag
caagtgaagc
gggataagga
acaactccat
ccaaggcecat
gagaatttga
atgaaataga
atgccacadgg
cttecaacect
ggcaacagat
aggaagtgag
ggacaagaag
accctgtgaa
aatctgatga
gtcgaatgca

tcacagagga

tggtgeacte
gatcctceta
tgctaaggec
tttotggcaa
caacctggtt
ggaagatgag
aaagccacgyg
ggagaagaat
ctataaacgc
ctgtcttaat
acccacagcyg
gccaagggga
tgcegactgy
acacctgaag
acaagaagty
cgatgtgtgg
agcagacaaa
gegagetgac
agctgeegag
tagagaagat
tgaatttgca
caagcacagt
gactacacgt
gaggcaagag
agctetggaa
agaagaggct
acagcaattt
gagtttggag
cgtcaageca

gcgagectet

3.

atggatgagy
cgtcgaacce
agttttgttg
aagtgggcta
attgatactc
ctgatggagt
cgtccccagg
ctgcttgtet
caactcactg
cattacaaay
gatggccaga
aggaagggaa
ctggecaget
catcactgta
ataggagacc
atcectgaac
tececectettaa
ccegegetgt
caaagaggaa
gaagacccay
aattctectt
gagagtaatg
ctgegeeggae
gccctaatga
gcgyaaaggyg
gatttttace
gactggaacc
aaatacttca
gatgatgaac

cgaactctgt

aggatgaagg
acaccattac
catctggaaa
agaaggctga
caagagtgag
tetcagactt
ataagtcaca
atggttaggg
agcaagatgt
gggatgagaa
ctegageett
agaaggtgaa
gcaacccaga
acaaggtect
aggcggataa
cttteccatge
ttggagtgtt
gcetttetgga
cagacatgct
aatataaacc
cagaggataa
ctgagttagy
tcattactge
agactgaccg
aagctattat
gtgtggtate
aatttagagc
gttgttttgt
cgccecgacct

accgcattga

(101)

PCT/US02/13994
gtctaaatte 2160
cattgagteca 2220
taggacagat 2280
attggatatt 2340
aaagcagacc 2400
ggaaagtgat 2460
gggctatgea 2520
acggtggaca 2580
agaaaccatc 2640
tatcaaaagc 2700
ggtcaaccat 2760
agcccagage 2820
tgcectgtte 2880
gctgegtgte 2940
gatcttagag 3000
tgaagttcct 3060
caaacatggce 3120
acgagtcggt 3180
agcagatggt 3240
aaccagaaca 3300
ggaagaatcc 3360
ccaactttac 3420
ctatcagcege 3480
gcgcagacgy 3540
atctgagaay 3600
cacctttggg 3660
ctttgecagg 3720
ggccatgtgt 3780
ctectecata 3840
gctgetacgg 3900
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aagatccgey
ceaagettgg
ggtgetgeta
tecttettgg
ttgaacccac
caagatgaga
gccaaggaga
agcaagcagg
gtcggegeag
gaaaagctgyg
tctagaggga
acccgagatg
agaacatttg
atctgtgaag
caaggcctca
tttgctgage
tctecteagt
aggaggagaa
atggttgcee
gatttatcaa
tcaaagttta
gaactgctec
gtggatggay
gatctgettt
aaagettttg
ctggacccag
gaagatgetce
gttgatatge
ccgaaacaga

ggagaagaaa

agcaggttet
atctgccaga
aacacggggt
atgcacataa
tggcagttgg
gggtactgga
aatgtgaggg
aatgtgagge
acactgggtc
aggatgacga
agaattttga
gattetacat
ccttetegtt
cagtgttgaa
teccaggtta
tctecatggt
tgtcaaagga
aaatcgaaat
agcttcgaga
aggccteaag
tcttgectaa
aagcaggect
agcctcecat
tcatgageca
aagaagatat
acacacggat
ctaaaaataa
caagttatgt
aacgacatag

gggtgectgt

ccatcaccce
gtggtgggagy
cagtcggacyg
aaactttget
atttgtccag
acaagccgaa
caaagaagayg
agaggccagae
caaatctatt
taagtcggaa
tgaagaaagc
ggaggacgga
ttggcectaag
aggcaaatgg
cacacccace
cggccaagec
agatgcccte
tgaggccgaa
gtcteaggty
agaggcaaca
tgtcteaaca
ttcgegeaca
gaagaggadg
caaacggacg
agagacceca
cecetgttate
ggatttagtt
accaaagaat
atgtcgaaac

tgtcaataaa

4-

cagctgggag
tgtggacgge
gattatcaca
caaaacagag
actcctecag
ggcaaagtygyg
gaagaagaaa
tctgtgaaaa
tcagagaaag
gagtettecc
aatgettecca
gatcctteay
gatagagtaa
ccagtaaata
acagtggaca
agcattagtg
aacctctetg
agagctgeca
gtctcagaaa
agctctacet
cecagtgtetg
cccacaaggc
cggggaagga
tecattgagty
ccaacaagaa
aatcttgaag
gaatggctga
gcagatgtoc
cctaataaat

cgaaatggga

agaggcttaa
atgaccgaga
tecteaatga
gggcaggtaa
teatetecate
aggagectga
ccgatggecag
atgaactgaa
gttecgaaga
agcccgaage
tgagcactgc
tagctcaget
tgataaaccg
ggcgccagat
geeccttgea
ggagtgagga
tceetegeca
agaggcgaaa
atggacaaga
caaatttttce
atgcctttaa
atctccttaa
ggaaaaatgt
cagaggatgce
acattcctte
atgggactag
agctgcacce
tgttttecte
tggatataaa

agaagatggg

(102)

PCT/US02/13994
getetgecag 3960
cttgctggtt 4020
ccctgagtta 4080
tacatcttee 4140
tgctcatatt 4200
aaacccaget 4260
cgggaaggag 4320
aggtgttgag 4380
ggatgaagag 4440
aggagctgto 4500
tagagatgaa 4560
cctteatgaa 4620
cttagacaac 4680
gtttgattte 4740
gaagaggage 43800
catcactacg 4860
geggaggagy 4920
tctcatggag 4980
aaaagttgta 5040
atctetttet 5100
gactcaaatg 5160
tggcteccta 5220
ggagggactt 5280
tgaggtgacc 5340
toceggacag 5400
gcetggtgggy 5460
tacttacact 5520
atttcagaaa 5580
cactttgaca 5640
tggagetaty 5700
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gcgectecaa tgaaggatct
ccagactgga ctgatatagt

cttetecactg ggectgtagt

agtgagatcg ccagagcagce ¢

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

2
485
DNA

Homo sapien

Unsure
(252) ..(252)

n=a, g, c,

Unsure
(301)..(301)

n=a, g, ¢

Unsure

(371)..(371)

Unsure
(390} ..(390)

n=a, dg, ¢

or

or

t/u

t/u

t/u

t/u

(103)

PCT/US02/13994

5

accecaggtgg ctggaagaaa atcctgaatt tgeagttget 5760
taagcagtct ggttttgbtc ctgagtcgat gtttgaccge 5820

gcggggagag dgagcgagcea gaagaggaag aaggceccaaa 5880

5901
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<220>
<221> Unsure
<222> (417)..(417}
<223> n =a, g, ¢, or t/u
<220>
<221> Unsure
<222> (434)..(434)
<223> n =a, g, c, or t/u
<220>
<221> Unsure
<222> (437)..(437)
<223> n =a, g, ¢, or t/u
<220>
<221> Unsure
<222> (442)..{442)
<223> n =a, g, ¢, or t/u
<220>
<221> Unsure
<222>  (449)..(449)
<223> n =a, g, ¢, or t/u
<220>
<221> Unsure
<222> (452)..(452)
<223> n =a, g, ¢ or t/u

-6-

(104)

PCT/US02/13994
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<220>

<221> Unsure

<222> (460

)..(460)

<223> n =a, g, ¢, or £/u

<220>
<221> Unsu
<222> (461

<223> n =

<220>
<221> Unsu
<222> (476

<223> n =

<400> 2
ggcgeecete

ccgggtecgt
écgcgggctt
aécacgttca
aggaagtact
nacgggcaag
ggcttgcaaa
tttgggegee

accee

<210> 3
<211> 2885
<212> DNA

<213> Homo

re

)..(461)

a, g, ¢, or t/u

re

)..(476)

a, g, ¢, or t/u

gctgeecege
aggcggceggg
ccegeggeec
ccaagatctt
tngagggett
teccgegget
nacccgaace

aagntcncgg

sapien

gcgeteacey
gcgeeceeca
ctggecegece
cgtgggegge
cggegacate
acggcttogt
ccatcatecgn

anccttcana

cegecceeca
tgctgctgea
ccggegecat
ctgeegtace
tgaggaggee
gaccatggcc
cggecgecag

cnggctttgn

tgagegeage
geecegegeey
gcacttgtte
acactaccga
gtggtcatea
gaccgggegy
gccaacgtga

nattggggtg

(105)

PCT/US02/13994

cocgegegye
tgcgeccega
gcagaaggac
cgcctegete
cegaccgeca
cagctgagag
acctggnata

caacanctge

60

120

180

240

300

360

420

485

JP 2004-534218 A 2004.11.11



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

WO 02/090986

<400> 3
ggaattectc

acagcaccce
gagcggecee
tegagacgac
gctaaaacag
tgttattage
gtcegtgtgt
catcgctgag
gecaccgagec
tctgceccaac
tgecteecceg
gcagggtgge
gggegtggea
getgttgetg
gtecccacta
gecggcategyg
gcagcagctyg
gctacagetyg
cectgaggag
cctgaccatg
ggaggacgag
gggcgagagt
actgttctca
ggccactgtyg
catgaagaac
cacgttecatg
tggecggate
geggatcocga
caccctgete

cggtcccate

ttgtcgaagt
aaatgctggg
cctgggacge
tteecccetoo
aaggtggctg
acctttaaga
aacagcgcac
aatggcttta
ctcectetgg
atcteccctag
aagctgtcga
acgctgaccg
ctggagggcg
gagcaggecce
gtgacgggty
cceotgagece
gtcatgcaac
ggcaagatcc
acagaggagg
cececgggagy
gaagaggatg
ggtgctgagy
gatgcccaac
ceccaccaag
cccecagace
ctaaagcacc
cagagcatct
ggtcgcasayg
tatgggacca

agccagaaga

caaaggagcc
gagcccaccea
ctecctecta
gcaaaacagc
agcggagaag
agagagcetgt
ccggctecgg
ctggctcagt
acagctccce
ggctgeagge
cacagcagga
gcaagttcat
acgggagecec
ggcagcagag
aacgtgtgge
gcactcagtc
aacagcacca
tcaccaagac
agctgacgga
gctccacaga
gggaggagga
aggggeccga
cgctgcaace
ceetgggecy
aacccgtcaa
agtgcatgty
ggtccecgget
ccacgctaga
gteoecctcaa

tgtatgctot

8-

cacaccaggc
tgcttetttg
caaactgect
ctctgaacce
cagteccete
tgagatcaca
cceccagetet
ceccaacate

caaccagtte

cacggtcact‘

ggecgagagyg
gagcacatcc
ccacgggeat
cacccteatt
caccagcaty
ctcaccgetyg
gcagttectg
aggggagetg
gcagcaggag
gagtgagagce
ggaggattge
cttggaggag
tttgcaggtyg
tacccaatce
gcacctette
cgggaacaca
gcaggagaca
tgagatccag
ccggeagaay

gctgecttot

ggccteaace
gaccagagtt
ttgectggge
aacttgaaag
ctgcgtegea
ggtgccggge
cccaacagcet
cccactgaga
agcctctaca
gteaccaact
caggccctee
tctattectyg
geetecetge
gctgtgecac
cggacggtag
cegeagagtce
gagaagcaga
cceaggeage
gtettgetgg
acacaggaag
atccaggtta
cecktggtgetg
taccaagcgce
tececctgetyg
accacaagtg
cacgtgcace
ggcetgetta
acagtgcact
ctagacagca

gggggeatcg

(106)

PCT/US02/13994
attcecctece 60
ccectececa 120
cctacgacag 180
tgecgttcaag 240
aggatgggac 300
ctggggegte 360
cccacageac 420
tgctecetea 480
cgtctectte 540
cacacctcac 600
agtccctgeg 660
gectgectget 720
tgcagcatgt 780
tecacgggea 840
gcaagctceo 800
ccecaggecct 960
agcagcagca 1020
ccaccaccca 1080
gggagggage 11490
acctggagga 1200
aggacgagga 1260
gatacaaaaa 1320
cccteagoct 1380
ccectgggga 1440
tggtctacga 1500
ctgagcatge 1560
gcaagtgcga 1620
ctgaatacca 1680
agaagttgcet 1740
gggtggacag 1800
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tgacaccgty
getggagetg
geececagga
agccatcace
ctygggacatt
ctacatctet
agaggttggt
ggacceceoce
tgceccacgag
acatctgtet
gcagetgatg
gaccgecate
gcectitggat
gasagtcate
gggccggtee
atggcettge
ceeaggecgg
ccetttggge

aattt

<210> 4

tggaatgaga
gecttceaagyg
caccacgecy
gcaaaactce
caccatggca
ctgecateget
ggaggaccag
attggagacyg
tteteaccty
cetctgggty
accctggeag
tgtgatgect
gaggcagtet
gagatccaga
ctgcgagggy
tgttggtggy
cagaggagcec

ttcaccatty

<211> 3876

<212> DNA

<213> Homo sapien

<400> 4
atgtttgatt

acggccatcyg
gtecatccagg
tettgtetee

agcctcagga

acatggattg
ccgtatceca
actgcageca
ctgcggacac

acttcttecy

tgecactecte
tggctgecagg
aggaatccac
tacagcagaa
atggcaccca
atgacaacgg
gegtggggta
tggagtacct
atgtggtect
gctactctgt
ggggccgggt
ctgaagcttyg
tgcagcaaaa
gcaaacactyg
cecaageagg
ggccgaacag
catggagcag

tgattttgtt

tgagctgaag
gatgtectea
cetctaccac
cctgeaaggc

cagagectee

9-

cagtgctgtg
agagctcaag
agccatggga
gttgaacgtg
gcaggegtte
gaacttcttt
caatgtgaac
tacagectte
agtcteegee
caccgccaga
ggtgctggece
tgtctegget
gecccaacatce
gagctgtgty
tgagaccgaa
gcccaagety
gagcctgece

tatttttter

ctttetgaat
ggccagtgece
tacacggtca
cacagggacce

gacatgctgt

cgcatggcag
aatggattty
ttetgettet
ggcaaggtece
tacaatgacc
ccaggetetyg
gtggcatgga
aggacagtygg
gggtttgatg
tgttttggece
ctggagggag
ctgcteagtg
aacgcagtgyg
cagaagttcg
gaagccgaaa
cggcagecey
tgtgacgeec

attaaaaaca

cagttttceg
gectggeeee
agctcctgtt
ggttecacga

acttcaageg

(107)

PCT/US02/13994
tgggetgect 1860
ccatcateceyg 1920
tcaactctgt 1980
tecatcgtgga 2040
cctetgtget 2100
gggetectga 2160
caggaggtgt 2220
tgatgcccat 2280
ctgttgaagy 2340
acttgaccag 2400
gccatgactt 2460
taaagctgea 2520
ccacgctaga 2580
ccgetggtet 2640
tgtgaacgee 2700
ggaacacagc 2760
cggeccecat 2820
aaaagttaaa 2880

2885
acagctcaac 60
ccteatceag 120
caagctacac 180
gcagtttecac 240
gctcatecag 300
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atccececogge
atcaagcegd
attgagatca
cagacgttty
ttgaagagag
cggtacatcg
cggaagcaga
ctgagggetyg
aaggccagtg
catgtgcacg
cagcaaagcec
gtgaagcggy
agggagctyg
gagcagagca
ctgagtggag
gagacagagy
cagggccggce
gageagttcy
gtgagcaagce
agcagggcec
ctgacctect
getgeggata
gacegectca
ctgeaggace
ggcatcctte
ctgggggecy
cggaggatty
gtgaacgaga
acgacatcca

caggaatttt

tgeccgaggy
tggtggtoat
gcacagggcc
gaccccecaa
aggtggaaat
cgcagetgaa
agcagaaggc
cecagetgga
ccacggaggce
cggagetget
aggaggagyt
agtecggagtt
aggecaagyc
agtcggaget
ctgtgeggca
cggecgetgag
tggcagagag
cagtgttgcg
tggacgacec
aggaggcctt
tggcagacgc
ccatcatcaa
tagacaccty
agcaggctet
agctgggeca
tggtcgacaa
aggacatgat
ggatcctcaa
ctagcctgea

acgccaagaa

accecctaac
ccecegaggag
cceegegggy
tgggtetgtg
gectecgetet
gagccaggty
cctggtggat
gggcgagegy
gcgetacaac
cagaaagaac
ggegegggaty
gaagctagag
cggagagetyg
gagctcacgyg
gegggaggea
ccgggageag
ggagtcteag
gggegetget
cctgcacctyg
ggatgcegtyg
cteccgeectg
tggcggtgee
cagggagtge
gceggecacatg
ggaactgaaa
ggagatggeg
gaaccaggca
ctcetgeaca
gaaggagate

ctegegetygyg

-10-

ttectgeggy
gececggaay
gagccagtgy
aaggacgaca
gaactggaga
aatgecactgg
aatgagcage
agecagggcc
aagctgaagg
gcggacacag
aaggagcagc
gagaagagcg
geceegegege
ctggacacge
gacctgetgg
cagcgceaget
gagcaggggc
gecgaggecy
cgetgtacca
agcaccetgy
gtggcagete
acctogcacce
ggggcceggyg
caggccagec
ccecaagagee
gecacatccg
cgecacgeca
gacctgatga
gtggagagcg

accgaaggec

cctcageecet
atgaggagec
tggtggctga
gggacctcca
agatcaaget
agggtgaget
teccgecacga
tgcgtgagga
aaaagcacag
ccaagcagct
tggcctteca
accagctgga
aggaggecct
tgagtgegga
cggcgeagay
cccaggagea
tgcggeagag
cgggeatect
gctecccaga
aggagggcca
tgacccgett
tggcteccac
ctctggaget
tggtgcggac
tagatgtgcg
cagccattga
getegggggt
aggctatccy
gcaggggayc

teatctegge

(108)

PCT/US02/.

ggctgageac
ggagaatcte
cctettegat
gattgagage
ggaggeccag
ggaggageag
gctggececag
ggctgagagg
tgagctegte
gacggtgacg
ggtggagcag
gaagctcaag
gagccacaca
gaaggatgct
cctggtgege
gggcgagttg
getgetggac
gcaggatgcc
ctacctggty
cgcecagtac
ctcecacctg
cgaccetgee
catggggcag
acccectgecag
gcaggaggag
agatgctgtg
gaagctggag
gctectggtg
agccacgcag

ctccaagyct

13994

360

420

480

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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gtgggctggy
aagtatgagg
geggecteea
tctcgeacag
cagattgadgg
caggagatgy
atgcggetgg
ggagaggagg
cccetggeee
ggcatctacc
ggtgacagge
ctggtgecea
actgagectyg
atctgcagaa
agaaaatagt
agctcttett
tgeettetgyg
tgggacgagg
ccagctgegt
tectcaggee
gaaggggccy
ctggagttte
cegttetgge
ggcttggeee
agggeectea
gatttgaacy
ctgggaggac
ctttagectt
gcaaaaatga

tgttggcaat

gagccacaca
agctcategt
aggtgaaggc
tcaatgagag
acagagacac
agacgcaggt
gggagttgey
tggecatecy
agaagcccayg
cagctcaact
ctgggectet
agccteccge
cagggtcctg
ggaactttog
gtttttaata
cctacgtttg
actcctgaag
gtcaggcatc
ggtcteogea
tggcccteogy
ctttctgagg
catttccage
cgecgecceac
taggeeetee
gggaggggac
aatgtgtgtc
agagccagea
tcaccctgtg
gccageacca

aaaatgeact

getggtggag
ctgetcccac
caacaagcac
ggctgccaat
catggattte
gcgtgtecty
gaagcaacac
geecageact
cgtggecece
cgtgaactac
gcaactgeec
ceccaccgtet
ggceatgtgg
ggtgcageca
ttcctettea
tagtcagcac
gtcegtggatg
ctgtctgtag
gaccaggcte
gcctecgtga
agtgaggtga
tggaatctge
tgcccacetyg
agctcagcca
cctgeggeta
ccttgagecc
gctgecatge
ctctggaaag
gegecttgge

ttgactgttt

11-

geagetgaca
gagaktcgcag
agececcace
gtggtggeet.
tceggeetgt
gagctggaga
tacgtgctgg
gcccoccocgaa
agacaggacc
taggecccce
tgacaggacc
ggatcaatgt
gtagtgette
ggacccggta
gaaaatagtg
actgggaaac
gatggaaggc
ccttetgggy
tgtgtggget
tgggagececee
gacatagcgy
agceacccce
aaggggtggt
gaaaaagcoc
gagtgggcta
aaggagagcyg
ccteetgete
gctaccaaat
tttgtgttag

gttgte

aggtggtgct
ccagcacgge
tgagccgeet
ccaccaagtc
cceteatcaa
agacgctgga
ctggggeatc
gtgtaaccac
accagettga
aggggtccay
gagaggcctt
cctcaaggcec
tggatgtgag
ggcctgagece
tttttaatat
cgggccageyg
acacagceeg
caccgattet
agaggaatgt
ccaggagygy
cccaggeget
atttcetgtt
ttccagecet
agaaacccag
ggccctgget
gcaggagggg
ceceeecacecc
actggccaag

catttecctee

(109)

PCT/US02/13994
tcacacggge 2160
cc%gctggtg 2220
geaggaatgt 2280
aggccaggag 2340
gctgaagaay 2400
ggctgaacge 2460
aggcagcect 2520
caagaaacca 2580
caaaaaggat 2640
cagggtggct 2700
gcecctecac 2760
cctggeeett 2820
tctcttattt 2880
tecaactctta 2940
tcegagetag 3000
tggggetece 3060
tgcecggetga 3120
accaggecct 3180
cgeccattac 3240
tcagatgety 3300
gectteacte 3360
ttccatteece 3420
ccggagagtyg 3480
gtgctggace 3540
ttgceegtca 3600
tgggaccagg 3660
agccctagec 3720
gtcaggagga 3780
tgaagtgttc 3840

3876
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<210>

<211>

<212>

<213>

<400>

5
2740
DNA

Homo sapien

5

gcgaaattga ggtttettgg

atggactcegt cgcttcagge

aatggtttaa ttcacagtge

gtggaatggg cagaaggagyg

gcaataaacc cagaactctt

caggaaaatg taacaatcca

ccaaaagaaa gtcttcgaag

acggetcagg agaatgacat

ttttecagtte ctectgecee

aggatggtca gcgaggagat

aaccctgtga actcagtteg

aacaagcgag aagagaagaa

tatgacagta gttttccaaa

ttggaatgte atccacttac

gttaggaaac gcccactgaa

attcctagea agtgtctect

tatctggaga accaagcatt

gttgtctaca ggttcacage

acttgttttyg catatggeca

tctgggaaay cccagaatgce

ctectgaaga atcaaccctg

gagatctaca atgggaagct

gaggacggca agcaacaggt

gatgatgtca tcaagatgcet

tattgcgcgt
ccgeetgttt
caatgtaagg
tgccacaaay
acagcttett
gaaacaaaaa
cegeteocact
ggaggtggay
cactaggect
ggaagagcaa
gaggaaatca
ggcccagaac
ctgggaattt
tatgactgat
taagcaagaa
cttggtacat
ctgetttgac
aaggccactyg
gacaggaagt
atccaaaggg
ctaccggaag
gtttgacctg
gcaagtgaty

cgacatggge

-12-

ttctottect
cccggtetoy
actgtgaact
ggcaaagaga
cccttacate
cggagatceg
cgecatgteca
ctgectgeag
teetgeecty
gtccattcea
tgtettgtga
tctgaaatga
gececcgaatga
cctatcgaag
ttggccaaga
gaacccaagt
tttgcatttg
gtacagacaa
ggcaagacac
atctatgeca
ttgggectgg
ctcaacaaga
gggctgcagyg

agcgeetgea

tgctgactet
ctatcaagat
tggagaaatc
ttgattttga
cgaaggacaa
tcaactccaa
ctgtctcaga
ctgcaaacte
cagtggctga
tecegtggeay
aggaagtgga
gaatgaagag
ttaaagaatt
agcacagaat
aagaaattga
tgaaagtgga
atgaaacagc
tctttgaagg
atactatggy
tggectecey
aagtctatgt
aggccaaget
agcatctyggt

gaacctetgg

(110)

PCT/US02/13994
cegaatggee 60
ccaacgcagt 120
ctgtgtttca 180
tgatgtgget 240
toctgeccttyg 300
aattccetget 360
gcttegeate 420
ccgcaagcag 480
aataccattg 540
ctcttetgea 600
azaaatgaag 660
agctcaggag 720
tegggetact 780
atgtgtetgt 840
tgtgatttee 9200
cttaacaaag 960
ttegaatgaa 1020
tggaaaagca 1080
cggagaccte 1140
ggacgtctte 1200
gacattctte 1260
gegegtgety 1320
taactctget 1380
gcagacattt 1440
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gccaacteca
agaatgcatg
teccagtgetg
ctgaaggagt
aagctgacac
gcecacgatet
gacagggtca
gaaacagaag
gaagaggagg
gagctggagy
cttgagetet
gcggaatcty
gecttacgee
cggecceagt
gccctececa
ttctggtaaa
gtgacatggg
ttagttaccc
ttctecgeay
ctggetetgy
acgectttgy

tctactttac

<210> &

attccteceg
gcaagttetc
accggcagac
gcatcaggge
aggtgetgag
caccaggeat
aggagctgag
agatggaagc
aactgtctte
agaaggctat
ctgagatgac
ctctyggecea
tggccatgea
gacgactgeca
gagaactttyg
tgccaagtat
acactccttt
ttttgtgtty
catccetgect
ggagagagac
gccgageact

tgtctcceta

<211> 2569

<212> DNA

<213> Homo sapien

<220>

<221> Unsure

cteccacgeyg
tttggtagat
cegeatggayg
cetgggacay
ggactcctte
aagctectgt
cccccacagt
ctgctctaac
ccagatgtce
ggaagagcte
cgagcagcca
gcaagecaay
gctggaagag
aataaaaatc
ggtacctggt
gggggcatct
tetgttecte
ccettettte
gegtggacty
ggagccttta
gaatgtcttg

gagtcctaga

13-

tgcttccaaa
ctggcaggga
ggcgcagaaa
aacaaggete
attgogoaga
gaatatactt
gggeccagtyg
ggggegetga
agctttaacy
aaggagatca
gactatgacc
catttctecag
caggctagea
tgtttggttt
gggtctagge
gggceecaggyg
agttgtegee
catcaagggg
gcetgetaaty
gtacagctat
tactttaaaa

ggatccctac

ttattetteg
atgagcgagg
tcaacaagag
acacceegtt
actctaggac
taaacaccct
gagagcagtt
tteccaggeaa
aagcecatgac
tacagcaagg
tggagacctt
cectgegaga
gacaaataag
gacacccagc
agggtctgag
cagctgggga
ctcacgagag
aatgttcteca
gagagctece
ctgctggeote

aaatgtttct

(111)

PCT/US02/13994
agctaaaggg 1500
cgcagacact 1560
tctettagee 1620
cegtgagage 1680
ttgcatgatt 1740
gagatatgca 1800
gattcaaatg 1860
tttatccaag 1920
tcagatcagy 1980
acqagactgg 2040
tgtgaacaaa 2100
tgtcatcaay 2160
cagcaagaaa 2220
ctcttecctg 2280
ctgggacagy 2340
gggggtcaga 2400
gaaggagctc 2460
gcatagaget 2520
tggggttgte 2580
taaaccttct 2640
gagacctett 2700

2740
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<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

(2237) .

n = a,

Unsure
(2260) -

n = a,

Unsure
(2305) .

n = a,

Unsure
(2315) .

n=a,

Unsure
(2355) .

n=a,

Unsure
{(2420) .

n = a,

Unsure

. (2237)

c, g, or

. (2260)

¢, g, or

-{2305)

c, g, or

. {2315)

c, g, or

. (2355)

¢, g, or

. (2420)

¢, g, or

t/u

t/u

t/u

t/u

t/u

-14-

(112)

PCT/US02/13994
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<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<400>

(2421) .. (2421)

n=a, ¢, g5 oOr t/u

Unsure

(2423) ..(2423)

n=a, ¢, g, or t/u

Unsure

(2490) .. {2490)

n=a, ¢ g, ort/u

Unsure

(2523) .. (2523)

n=a, ¢, g or t/u

6

aagagtaaaa gctactcttt

tctgaaattt tgtgagttce

tgtttotecat ataaatgacc

aattagtcat ctttcagaga

tccacctttg caaagaggag

tegtgectgtyg atcaaggagce

tggcaatgtt tctgtggtte

attgcegggy ttgtgeatte

ttctaagaaa atgatgcatt

atttgttaaa tttcaagaca

agatgatatg attagcaggt

agtaattaaa agtgccagtt

cagagagaaa
cacagaagac
tttcagactt
gattaaacag
atatgatatg
aacaacccaa
atactaacaa
attgcteett
acttttceca
gatgggaagt
atgctctcag

caaagtctgt

_15-

aataggagat
tataatgecet
ttatgttecaa
tgttaaaaca
tgetgtttto
tgaccttcte
aataggtagg
gecagggattt
acggaccage
tagtcttgct
tgaaaaatct

taacaaatca

tecatgtgaca
ggatttaaaa
ctaatagaag
aggcécgaat
ccagaagata
tctgtgeagt
cttgaccttg
gaggttcctg
gaggctgeaa
gatgaacatg
caagtagaac

gacattgaca

(113)

PCT/US02/13994
aagatttgcc 60
caactgtata 120
atgaagctga 180
attatgtagg 240
atttatggta 300
ttatagatta 360
ttaatgcaat 420
acaataaaaa 480
taagatgtga 540
ggatcatage 600
tttctaccca 660
cttcagtatt 720
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tcttaactgg
acctgagtac
agtacagact
tggagatcct
taatatttgt
ctgtgtggac
agcecttteca
aaatgactat
cagaagggat
tattaatgag
aaatattgac
gaaattaagt
tgctgaaata
ccctaaaact
tgaggaactyg
atacctgatt
agaactgaat
actggaatct
ceeggtgeca
atttacactg
tacagcccag
agcacaggaa
tgaccagege
tgaaatgaat
attgatgeet
ccagatcata
tctaaatgtyg
acagctgaag
cctgagaatg

ttggaggtga

tataatccag
ttttggtgte
getggagaac
tgtatagtaa
gaagattatc
ccaaaagcac
tgttgectot
ttctatgaaa
gtttgtgata
aaaatggaga
tcagagataa
aataaagctg
actgaaaaag
gataacattt
gaaggtgaat
acaggattta
tcacttgagy
attgagttac
ccgaatgtge
cagettccte
ctgectttag
tcecatgtgta
aggatgtcat
atatgtgaay
ttttctetga
tttcagntca
ttgtgtggte
aaggnacaag
tetggaatgn

tggagattta

asaaaaaaat
agtttgctga
aggtagcaga
gatacagaga
ttgtatcetgt
tctgggecat
cagggtttaa
taataacaga
teectttage
aatattctaa
agcagactct
tacaaaataa
atgtaaacat
gtgaaggatt
tagagtgcca
acacattact
tgecegettte
agaattctct
cactetecca
tcagetgtga
atgacaagat
ctgaggacat
tgcatctaca
aagaatttgt
ggaagaaagc
attacagaac
aagtntaaga
ggttttgaac
nanacccaaa

accgtggatn

-16-

gataagagcet
tacggagaaa
caggagaaat
agatggacat
caggettgty
tccttetgaa
catttcagaa
agatgtgttyg
aattgttgac
gactggtatt
tgggtectac
aatatatatg
tattggaacc
tgaaaaccce
tetggttgac
accacatget
tcectgatgat
ggtggtggat
agagtgtgtc
agctgagaaa
ggatcetttyg
gagaaagtca
tggagcagat
agagtataaa
agtgatggaa
acctacactn
aacanatggt
ctttcaaaty
ttggataaga

tatagetgty

tatgccactg
cttcagtgtt
tgtatcccat
tattataggg
gactttggaa
cttetgtegy
ggattatgtt
gaaataacaa
ttgaaaagca
aaaagtgctce
aatcttgatyg
gaacaacaga
aaaccaagta
tgcaaagata
aaagcagagt
aatgaaacaa
gaatcaaaag
gaagaaaaag
acaaaaggcd
cagccagaac
tctttaggag
agttgtgtag
tgtgatccta
aacagggatg
gcaagcacaa
tgaaagectt
ctaaatgtga
gtatggagga
gteecacctga

gccaatcagt

(114)

PCT/US02/13994
tgatagatgg 780
tagaagtaga 840
gtcettatat 200
cacttatcac 960
acattgaaga 1020
ttceccatgea 1080
ctcaagaggg 1140
tactagaaat 1200
aaggtaaaag 1260
tteoctatga 1320
taggacttaa 1380
cagatgagct 1440
acttccgtga 1500
aaattgatac 1560
ttgatgataa 1620
aggagatact 1680
aattcttaga 1740
gggagctaag 1800
ccatggaget 1860
tagaactacc 1920
ttagtcagaa 1980
aatcttttga 2040
aaacacagaa 2100
ccatttegge 2160
taatggttta 2220
tactgttgga 2280
gattttagaa 2340
gatagtgaac 2400
gaaaaygyggt 2460
cagaagctge 2520
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centgaacaa gtggeatcett acgcagacca acagagtatt tgagaaaat

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

1997
DNA

Homo sapien

Unsure

(105) .. (105)

Unsure
{132) .. (132)

n=a, g, c,

Unsure
(151)..(151)

n=a, g, ¢

Unsure

(209)..(209)

Unsure

(221) .. (221)

or

or

t/u

t/u

t/u

t/u

(115)

PCT/US02/13994
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<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

n=a,

Unsure

(462) ..

Unsure
{542) ..

n = a,

Unsure
{625) ..

n = a,

Unsure
(642) ..

n = a,

Unsure
{659) ..

n = a,

Unsure

{663} ..

g, C,

(462)

g. ¢,

(542)

g, C,

(625)

(642)

g, <,

(659)

g, <,

(663)

or

, or

or

or

t/u

t/u

t/u

t/u

t/u

t/u

~18-

(116)

PCT/US02/13994
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<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

Unsure
(666) ..

n=a,

Unsure
(672) ..

n=a,

Unsure
(675) ..

n = a,

Unsure
(686) ..

n=a,

Unsure
(693) ..

n=a,

Unsure

(695) ..

(666)

g. ¢,

(672)

g, C,

(675)

g, ¢,

(686)

g, €,

(693}

g, C,

(695)

, or

or

or

t/u

t/u

t/u

t/u

t/u

t/u

-19-

(117)

PCT/US02/13994
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<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

Unsure
(724) .

n=a,

Unsure
(778) .

n=a,

Unsure
(872) .

n=a,

Unsure
(979) .

n = a,

Unsure
{1146)

n = a,

Unsure

(1609)

g, ¢, or

. (724)

g, ¢, or

-{778)

. (872)

-(979)

.. (1609)

t/u

t/u

t/u

t/u

t/u

t/u

(118)

PCT/US02/13994
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<223> n=a, g, ¢, or t/u

<220>
<221> Unsure

<222> (1875)..(1875)

<223> n=a, g, ¢, or t/u
'

<400> 7
gggctgggga agatggcggt

acccagcagt tgoggaagac
ttgtcaattg anagtgetga
tgaaggcaaa aaaggtcaat
ggagttgattgtcggatcctt
gaaatcagge gaccatctaa
tgcatttact gaacctgaca
aagagaacag caactccgta
gacaggacag gcttgeagte
ancacaagct catcaataac
caggccctig cttattetgt
agngtnactc anacnaaagc

ctgnaaatgt ggacatctct

wctggtctgga gaaggctatc

ttcgaaggac ccaagtcatt
ggttgtecaa acttgagcgg
gacacgecte tcgactttnt
aagaagaaaa ttcactagca
ccaatggaac cttgaaccag
gagttntggt aaatcccaac
cagectcaca gaagaaggct
agecaccagct gegaatccag

tectetgtaca tcagecectgg

ggctggggeg
tttcéécctg
agagatacga
tcatacaana
tgcagcagtyg
agcggggtat
cgactgcaga
aagaagaaga
ctgcteecty
tgtctgatet
ggcantctgg
cagaanctge
accaaggacc
aagcataaag
gatgatgagt
gaaaccttge
aagaagttca
gagtatcata
ccactgacca
atgtaccagt
ttccgttett
gatcaagaat

gcttetetge

21-

gtgtececgggy
gatgtcageg
naatatgtta
acttataacc
cttcaaaaaa
gaagaaaggg
ggttaaaaca
caaagtttgt
gtegteacee
gtgggegeat
tgtgtactet
tananaaact
ttctteoctea
acaaactgtt
cngattactt
agaagcgaga
ccattgactt
gcagactaga
aattggatag
cececteecca
caggatttgg
ttcaggaagg

ttgtcagagy

agcegetggt
agganatcat
ctgatctect
naatggcaaa
gatgaaattt
agaaacagac
cttttgatty
cnatttatac
ttgtgattge
tgtctgtgaa
tnaggaacaa
catgtcagga
tcaagaattg
agagtttgac
tgccagtgat
ggaggagcety
tgcaggaagg
tgagacaata
atcttctgaa
gtgggttgac
actagagttc
ctttgatggt

gattaaaagg

(119)

PCT/US02/13994
gecactggtge 60
tcagtacgtt 120
ccaggggaaa 180
agaatgatca 240
tagatgggca 300
aggaagttec 360
gecaaggceac 420
acaagagagyg 480
ctgggecaga 540
caagaaggct 600
gatattttne 660
gtggacaatt 720
cgaattangt 780
agaactagta 840
tctaaccaat S00
agagaacttc 960
aagatectgg 1020
caggccattg 1080
gagecctttgy 1140
cacacaggtyg 1200
aactcattte 1260
ggetggtgee 1320
gtggagggea 1380
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gatcectggta
coectecaaga
aatttecctaa
tgtcccagaa
ttgttttecat
caaaaatctg
agaataaage
ctaaaattgce
tcaggcettga
gtgggattce

tgtttaaaaa

<210> 8

caccececac
agtctcagaa
tgactatceg
gcaatttaay
ctgcaaaaat
gaaattggat
tgtctgacce
tatctactgg
atatntcaga
tactttatgt

ttctaaa

<211> 1087

<212> DNA

<213> Homo sapien

<400> 8
aagatgatgc

caaaataagg
ttcaaacaac
caacgaatga
gcatcagatg
gttggtecag
agctctgege
cttaacacat
caggaagagc
ttgtegegag
taagaatatg
aacaaaaatg

getttttaat

ctagtaaatt
gtaaaccaga
cggtaaccaa
atgaacagcc
taacagaaca
gtagcaatga
caatcacagg
ctcaaceccct
gagtacagca
ctgectgatac
atcaggtaac
tttcecactgg

agcactaacc

agaggacgac
ctccaggceta
tcaggttgte
gagcagtttc
cctcaggaaa
tccaagatee
aggagaaaag
tcetttggaa
acttaaactc

aatggggteg

acagaagaac
cttgaataca
agtcacaaat
acgtcagett
aattataaaa
tgagaccctt
gcaagtectce
ctgcaaagct
agtacgcaag
agaagagatg
tttegaccga
cttttgcctg

aatgecetttt

22—

tttggatage
catatecgtet
ttctgggetyg
cagacatcag
tggttgtgaa
atcaaggagc
gaactataca
ttgaagtagt
ttaccaaaat

aaatctttga

azacagagac
acattgccaa
catcctagta
ttetggyaga
accatggaac
ttatctgctyg
getgetgtgg
tttattgteca
aaattggaag
gatattgaaa
cttteecccaa
taagaaaaaa

tagatgtatt

agcecacaget
tcttegtgoy
tgtggaccta
tcaagaatnt
gtttectatt
aaagaagqgg
geatagtgga
agaaacctaa
ctgtatattt

acacattatt

tgcgaaacga
ttagacaaac
ataaagtgaa
agaggctaca
tacccaaagg
ttgccagtge
agaagaaccc
cagatgaaga
aagcactgat
tggacagtgg
gagaaaattc
aatgtacceyg

tttgatgtat

(120)

PCT/US02/13994
aaaaaaccat 1440
aaagatgtgg 1500
attgactget 1560
gattctccat 1620
aaaggaaatc 1680
ttaatgaage 1740
gttttgtgta 1800
aggcttggcg 1860
ttcttaagga 1920
tataaaaacc 1980

1997
tcectetcaat 60
agcatcaatt 120
atcagaccca 180
aggacttagt 240
tcttcaagga 300
tttgcacaca 360
tgctgtttgy 420
catcaggaaa 480
ggeagacate 540
agatgaagcc 600
ctagaaattg 660
agcacataga 720
atatctatta 780
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ttcaaaa;
gcaggac
acttacg
taaattt
attgaaa

attcaca

<210>
<211>
<212>

<213>

<400>
gtegace

caaaaaa
cggggac
gattgge:
cgtecgag
caacgtt
tattgaas
tgctecce

ctectgg

aat catgtttatt
cct aagatgaagce
taa aacatttgtt
ccc agttaaagat

ggg gacacctgta

9
1760
DNA

Homo sapien

9
ctt tccacccctyg

aaa aaaaaazaagy
act ttgegttegg
age cagactgeet
cce cctetgagte
ctg tcccecttge
caa tggttcactyg
cce gtggeceetyg

cce ctgteatett

ccgtebggge ttettgcatt

cctecaac
cacacce
gacggag
ceetect
aaacact
taccacc
gececata

ctttgag

aag atgttttgcc
ccg ccecggeacce
gtt gtgaggeget
cag catcttatce
ttt cgacatagtg
atc cactacaact
cte accatcatca

gty catgttigtg

ttgagtccta
tgagetttty
tcccecacayg
tattgtgact

cattctteca

gaagatggaa
tetagageca
gctgggageg
teegggteac
aggaaacatt
cgtcccaage
aagacccagy
caccagcage
ctgtceette
ctgggacagc
aactggccaa
gegtcegege
gcecccacca
gagtggaagy
tggtggtgce
acatgtgtaa
cactggaaga

cotgtectygg

=23~

ggacttaaaa
atgccaggty
ttttaataag
tcactgtata

tcogtecactgt

ataaacctgce
cegtecaggy
tgcttteeac
tgccatggag
ttcagaccta
aatggatgat
tccagatgaa
tectacaccy
ccagaaaace
caagtctgtg
gacctgeeet
catggecatc
tgagcgctge
aaatttgegt
ctgtgagecy
cagttcoctge
ctccagtggt

gagagaccgyg

ttagtetttt
caatttactg
aacagatcag
taaacatatt

aaagacaaat

gtgtgggtgg
agcaggtagce
gacggtgaca
gagccgcagt
tggaaactac
ttgatgetgt
gcteccagaa
geggcecetyg
taccagggca
acttgcacgt
gtgcagetgt
tacaagcagt
tecagatageg
gtggagtatt
cctgaggttyg
atgggeggea
aatctactgg

cgeacagagg

(121)

PCT/US02/13994
gtaatatcaa 840
gaaatgtage 900
gaattctaaa 960
tttatacttt 1020
aaatgattat 1080

1087
agtgttagga 60
tgctgggete 120
cgetteecty 180
cagatcctag 240
ttectgaaaa 300
cecececggacga 360
tgccagagge 420
caccagcccc 480
getacggttt 540
actcccetge 600
gggttgatte 660
cacagcacat 720
atggtctgge 780
tggatgacag 840
gctctgacty 200
tgaaccggag 860
gacggaacag 1020
aagagaatct 1080
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ccgcaagaaa
caacaacacc
cctteagate
actcaaggat
gaagtccaaa
gcctgactca
cteteectee
cgtcagaage
ctgcactggt
taaggttttt
tagtttacaa

tgtceccteac

<210> 10

ggggagecte
agctectete
cgtgggegty
gceccaggctyg
aagggtcagt
gactgacatt
cctgeeattt
acccaggact
gttttgttgt
actgtgaggg
tcagccacat

tgttgaattc

<211> 1953

<212> DNA

<213> Homo sapien

<400> 10
acgcctgeca

tctgtcette
ccaacctgee
ccagctecac
aggagctcaa
acgecagggct
gcatcaaggc
ccaaggageg
tgaaagegey
acctggaggc
geacgetgga

taggtgaggce

ggagcaagee
gacccgagec
ggecatggag
tecgetgteg
tgatcgettyg
gcgecttege
cgectacgag
cgeecgeetg
caataccaag
tctgectgaac
gggcgagetg

caagaagcaa

accacgaget
cccagccaaa
agecgettega
ggaaggagee
ctacctececy
ctccacttet
tgggttttag
tcecatttget
ggggaggagyg
atgtttggga

tctaggtagg

gaagagccag
ccgegecett
acccegteee
cccacccgea
gcggtctaca
atcaccgagt
geegageteg
cagctggage
aaggagggtg
tccaaggagg
catgatctge

cttcaggatg

24-

geccccaggy
gaagaaacca
gatgttccga
aggggggage
ccataaaaaa
tgttccccac
gtctttgaac
ttgtceceggg
atggggagta
gatgtaagaa

gacccactte

ccggecggey
tocgggacce
agecggegege
tcacccgget
tegaccgtgt
ctgaagaggt
gggatgecey
tgagcaaagt
acctgatage
cegeactgag
ggggccaggt

agatgctgeg

agcactaagc
ctggatggag
gagctgaatyg
agggctcact
cteatgttca
tgacagccte
ccttgettge
gctecactga
ggacatacca
atgttettge

accgtactaa

cactcegact
ctgcecoogeyg
cacccgcage
gcaggagaag
gegetegetg
ggtcagecege
caagaccctt
gegtgaggag
tgctcagget
cactgetcte
ggccaagett

gcgggtggat

(122)

PCT/US02/13994
gagcactgec 1140
aatatttecac 1200
aggccttgga 1260
ccagecacct 1320
agacagaagy 1380
ccacccccat 1440
aataggtgtyg 1500
acaagttgge 1560
gettagattt 1620
agttaagggt 1680
ccagggaagce 1740

1760
cegageagte 60
ggeagegetg 120
ggggcgcagy 180
gaggacctge 240
gaaacggaga 300
gaggtgtccg 360
gactcagtag 420
tttaaggage 480
cggctgaagy 540
agtgagaagce 600
gaggcageec 660
gctgagaaca 720
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ggctgeagac
gtgagaccaa
agtttgagag
tggagcagta
agtctgetga
gcatccgeat
aggaggcgaa
ggctgetgge
tggacgagta
accgeaaget
agcegcagecy
ccaasaagcy
ctagegggey
acaagtccaa
atccettget
cgatctggge
cacagaacac
aagaagtyge
aggatggaga
cctgecactgy

aaatctttte

<210> 11
<211> 6018
<212> DNA

<213> Homo

<400> 11

catgaaggag
gegecgteat
ceggetggeg
taagaaggag
gaggaacagc
cgacagecto
gcttcgagac
ggaaaaggag
ccaggagett
cttggaggge
tggeccgtgcet
caaactggag
cgtggcegty
tgaggaccag
gacttaccgg
tgeaggaget
ctggggctge
catgcgcaag
tgacctgete
ggccaccage

attaaagaat

sapien

gaactggact
gagacccgac
gatgcgetge
ctggagaaga
aacctggtgg
tctgeccage
ctggaggact
cgggagatgg
ctggacatca
gaggaggaga
tectcteact
tccactgaga
gaggaggtygg
tecatgggea
tteccaccaa
ggggecacce
gggaacagce
ctggtgeget
catcaccace
caggectggg

gttttggaac

25-

tccagaagaa
tggtggagat
aggaactgcg
cttattctge
gggetgccea
tecageccaget
cactggcoog
cegagatgeg
agetggecet
ggctacgeet
catceccagac
gccgeageag
atgaggaggg
attggcagat
agttcaccct
acagceccee
tgcgtacgge
cagtgactgt
acgtgagtgg
ggcagectct

ttt

catctacagt
tgacaatggg
ggcccageat
caagctggac
cgaggagetg
ccagaagcag
tgagcgggac
ggcaaggatg
ggacatggag
gtcecccage
acagggtggy
cttctcacayg
caagtttgtc
caagcgccag
gaaggetggy
taccgacctg
teteatcaac
ggttgaggac
tagcecgeege

ccececagecte

(123)

PCT/US02/13994
gaggagctge 780
aagcagegtg 840
gaggaccagy 200
aatgccagge 960
cagcagtcgc 1020
ctggcagcoca 1080
accagceggc 1140
cagcagcagc 1200
atccacgeet 1260
cctacctege 1320
ggcagegtca 1380
cacgcacgcea 1440
cggctgegea 1500
aatggagaty 1560
caggtggtga 1620
gtgtggaagg 1680
tccactgggg 1740
gacgaggatg 1800
tgaggecgag 1860
ccegtgecaa 1520

1953

gctgecteeyg ccgecgeggg goagecgggy ggcagggage ccagegagyy gegegegtgyg

gegeggecat gggactgcge cggatcoggt gacagoaggy agecaagegg coogggecct

gagegegtet tctecggggg goctcgecet cetgetegeg gggecgggge tectgetceg

60

120

180
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gttgctggey
cggcggggga
gctgttcgag
gaaggtgaac
ttttgggcygg
tgatgatggg
caatctectt
tetccatgaa
agctgageca
tgccaaagea
tagcaatgaa
tgatggcaga
acagctgtta
attacacaat
tgectgtyta
gaacagggtt
ttgtcacaat
atatgaattt
caaaaaacat
attgcattgt
aagaaaagga
atctgagaaa
tgctetggat
aacctgeege
tactgcttta
aggtaattca
tgtaaaaaaa
tacaccactt
geatggaget

ttcttatgga

ctgttgetgy
geggeetgeg
gagtgeogea
agccgegaca
aaagacgtag
ggecttatte
ttgcgacatyg
gctgcaatta
accateccgaa
gtgettactg
gaaaaaatga
aagtcaactc
ctgcaacatg
gectgttett
aatgcaatyg
gaagtatgtt
aaaagtgcta
aaaggccact
ctctetetgy
gctgetgeat
gcaaacatca
gctcataatyg
aatcttggte
ctactcctga
cagatgggaa
gaggcagaca
ctgtgtactyg
cattttgecag
gatgtgeatg

cattatgaag

ctgtggegge
cgagegecge
acggggacgt
cggegggeay
ttgaatattt
ctctteataa
gtgcagacce
aaggaaagat
atacagatgg
gtgaatataa
tggectctact
cattacattt
gagetgatgt
atggtecatta
acttgtggeca
ctettetett
tagacttgge
cgttgetgea
aaatggtgaa
cteccatatee
atgaaaagac
atgttgttoa
agacttctct
getatgggty
atgaaaatgt
gacaattget
ttcagagtgt
ctgggtataa
ctaaagataa

ttgcagaact

-26-

ggccaggate
ggcecgaggcece
ggaacgagtc
gaaatccacce
gcttcagaat
tgcatgetet
caatgctcga
tgatgtttge
aaggacageca
gaaagatgaa
cacaccatta
ggcagcagga
ccatgctaaa
tgaagtaact
attcactect
aagttatggt
tcccacacca
agctgcacga
tttcaagcat
caaaagaaag
taaagaattc
agtagtggtg
acacagagct
tgatcctaac
acagcaacte
ggaagctgca
caactgcaga
cagagtgtce
aggaggcctt

tcttgttaaa

atgtcgggte
gtggageegy
aagaggctgg
ccgetgeact
ggtgcaaatg
tttggtcatg
gataattgga
attgtgctgt
ttggatttag
ctcttagaaa
aatgtcaact
tataacagag
gataaaggty
gaactttitgy
ctteatgagy
gcagacccaa
cagttaaaag
gaagctgatg
cctcaaacac
caaatatgty
ttgactccte
aaacatgaag
gcatattgtg
attatatccc
ctccaagagyg
aaggctggag
gacattgaag
gtggtggaat
gtacctttge

catggagcag

(124)

PCT/US02/13994
goeogetgege 240
ccgeecgaga 300
tgacgecctga 360
tegecgeagyg 420
tocaagcacg 480
ctgaagtagt 540
attatactee 600
tacagcatgg 660
cagatccatc 720
gtgccaggay 780
gecacgeaadg 840
taaagattgt 900
atctggtacc 960
tcaagecatgg 1020
cagcttctaa 1080
cactgctcaa 1140
aaagattage 1200
ttactcgaat 1260
atgaaacagc 1320
aactgttget 1380
tgcacgtgge 1440
caaaggttaa 1500
gtcatctaca 1560
ttcagggctt 1620
gtatctcatt 1680
atgtcegaaac 1740
ggegteagte 1800
atctgctaca 1860
acaatgcatyg 1920
tagttaatgt 1980
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agctgattta
ttgcaaactt
tecttiggat
agctttgcta
tgataatgta
tggttataat
ccaagacaaa
agcagctcta
acctttgeac
tggagetgac
agatgatgtc
caagcctcaa
aggtccatet
tttttcagaa
gaaaaaggag
tgagcaccta
ggggcacaag
taaaggagtc
cacctctggt
tgtggaggaa
aatcttcaac
aagatacact
;stgctattt
gcatgegtac
aagcaatcaa
atcttgttac
cctgcagttce
taggcccagt
ttatcctgag

aatagttatt

tggaaattta
ctgectccage
cttgttaaag
gatgctgeca
aattgeegeg
aatttagaag
ggaggactta
ctaataaagt
gaagcagecc
ccgactctta
agcgetecttce
gtgctcaaty
agcccatcaa
ctgtcttcag
gtteccaggag
atggatatat
gagctgaagg
gagagactta
agtggaacaa
gagatgcaaa
agatacaata
caccggagaa
catgggtecte
ataggtggta
tatgtatatg
atttgccaca
agtgcaatga
gtaaatggce
tatttaatta

ttaagaaact

cacctttaca
atggtgcaga
atggagatac
agaagggtty
atacccaagg
ttgcagagta
ttcctitaca
ataatgcatg
aaaagggacg
aaaatcagga
tgacagcagc
gtgtgagaag
geetttetge
tagttagtte
tagattttag
ttgagagaga
agattggaat
tetecggaca
ttettataga
gtacagtteg
ttctcaagat
aagaagtttc
cttttgtgaa
tgtttggage
gaattggagg
ggecagetget
aaatggcaca
tagcattage
cttaccagat

aattccactg

27

tgaagcagea
ccctacaaaa
agatattcaa
tttagccaga
cagacattca
tttgttacaa
taatgcagca
tgtcaatgece
aacacagett
aggacaaaca
catgccccca
cecaggagec
agccagcagt
aagtggaaca
cataactcaa
acagatcact
caatgcttat
acaaggtctt
tetgtectect
agagcacaga
tcagaaggtt
tgaagaaaac
tgcaattate
tggecatttat
aggtactggyg
cttttgecgg
ttctecteca
tgaatatgtt
tatgaggcet

aacctaaaat

gcaaaaggaa
aaaaacaggg
gatctgetta
gtgaagaagt
acacctttac
cacggagctg
tettacggge
acggacaaat
tgtgetttgt
cctttagatt
tetgetctge
actgcagaty
cttgacaact
gagggtgctt
ttegtaagga
ttggatgtat
ggacataggce
aacccatatt
gatgataaag
gatggaggtc
tgtaacaaga
cacaaccatg
cacaaagget
tttgctgaaa
tgtcecagttc
gtaaccttgyg
ggtcatcact
atttacagag
gaaggtatgy

catcaaagca

(125)

PCT/US02/13994
aatatgaaat 2040
atggaaatac 2100
ggggagatge 2160
tgtettetec 2220
atttagcagce 2280
atgtgaatge 2340
atgtagatgot 2400
gggctttcac 2460
tgctagecca 2520
tagtttcage 2580
cctettgtta 2640
ctetctette 2700
tatctgggay 2760
ccagtttgga 2820
atcttggact 2880
tagttgagat 2940
acaaactaat 3000
taactttgaa 3060
agtttecagta 3120
atgcaggtgg 3180
aactatggga 3240
ccaatgaacyg 3300
ttgatgaaag 3360
actcttecaa 3420
acaaagacag 3480
gaaagtcttt 3540
cagtcactgy 3600
gagaacaggc 3660
tcgatggata 3720
gcagtggeet 3780
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ctacgtttta
taaaaatgtg
ttctaaatat
tgtctgtact
taacaaactyg
aacacagcat
ctagcccagt
ttacaaaatt
gtgatcttta
atcagattta
aacttatgaa
aaagagctct
tetagettte
cetgtttttt
cataagtagg
tattetaatt
ttttatecta
ccaatctata
cctteaggee
ctectecatga
cacgcctgtyg
tatttctaat
acatccatta
ggaaagatct
ttattttacg
agtgctagaa
ggagttgttt
agtgcttttt
aagtggagta

aattagaaga

cteetttget
aacgaagttt
ttectgtttt
azattataaa
taatgcccte
ttacactgaa
atttatttac
ttttcatatg
catttgattc
atttgeecgat
tatgctgaag
aactatgata
atgttggaaa
agagaaacta
atgttaacat
accttaaatc
agtatatttt
catcatgggt
teetgaatgg
tgttatgece
ctecagtttgg
ataacactct
toggcttagea
ttactcactt
ttttattcag
aatcatgttc
ctgtgatgta
atacagctct
tgccaaattt

taatgagaga

gaaaaaaaat
aacattctga
ttcageactt
cagagttaac
aacagaacta
tacaatttca
attgetttgt
tattgttcat
cagaggctat
gggagccttt
atttaattty
ggtcctgatt
attttctgea
aatcttgctyg
ttecagggty
taaaggggaa
ttectgttet
aaacttaacc
gcaagtgeag
aattggaaat
cagctataga
tttccaggaa
atctetttta
aatgaggaca
tctgtaaatt
cttgtectga
aattatgatc
ctaataatta
tatatgaatt

attaatgggg

28-

catettgeee
cttogataaag
taacagatge
ttgaaccttt
attttactaa
tttgtaaaac
aatataaatc
ctatacttca
gttcagttgt
atctgtcatt
tgataccttt
actaaagaag
gtcettetgt
ttgaacaatt
ggaagggtaa
aaaaaaaatc
ttttacttgy
cagaactata
tgaaacaggt
atgectgtceag
aggaaatgct
gcatgettaa
tttgttgact
ttecccatca
aactggccct
gtaagagtta
attatttaag
caaatatccg
tttcagatta

tttatattta

acaggectgt
ctttaataat
cattccaggt
tatatgttat
tacaatactg
tgtaaataag
tgttttagaa
tcttacateg
tagttgggaa
agaaatcttt
gtatgtatga
cttetttact
gaaaattaga
attgtgttet
tcctaaatca
acaaacagga
ttttattget
aaatgtagtt
getteoctget
tttgtgeace
gtcecataaa
gcatcttgtt
ctagcteoct
ctgtctgtac
ttgecagtaac
atcagagtaa
aagtcaaatc
aaagtcattt
tctaagette

cattatctet

(126)

PCT/US02/13994
ggcaaaagga 3840
gtacagtgtt 3900
taaactgggt 3960
geattgatte 4020
tgttctttaa 4080
agcttttgta 4140
ctgcageggt 4200
tcatgattga 4260
agattgagtt 4320
ctcatttaag 4380
gacacattcc 4440
ggecteaatt 4500
gcaaagtgct 4560
tttcatggaa 4620
tttcececaate 4680
ctgggtagtt 4740
gtatttatag 4800
gtttcagtce 4860
cetgggtttt 4920
atatggtgac 4980
atgccateee 5040
acagagacat 5100
tcaaagtcga 5160
cagttcacct 5220
ttgtacataa 5280
gtgcatttet 5340
ctgatcttga 5400
cttggaacac 5460
caggttttat 5520
caactatgta 5580
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gcccatatta
tetatgagtt
tgtttttcca
gctttttgtt
ggaatagcct
tgaagtgaaa
ttgtactgta

aaaaaaaaaa

<210> 12

<211> 2039

<212> DNA

ctcaccctat
tacaatactg
tgaatgaata
tgttgggaag
actttataat
tttaactttt
teaaattcca

aaaaaaaa

<213> Homo sapien

<400> 12
ccacateccag

tgctgetgee
aaatatattg
gggcagtggg
cccatgtgac
cacattctac
gagtggctac
ggtctgcagg
tectgacaag
ggtgcgagat
ggggcaaget
aatggacctyg
cgaagagaac
getttecect
tggtgaaaac

ctaggectgy

aagcaaaagce
cttgacttee
tgtgaatcte
atgaaactga
tctgcagaat
gacaagcgcet
ccaccctteg
gtgtgccaga
gactgggcac
gcaaagcaga
ccagaaaagg
acgctectteyg
gaactagcag
ccctgcaagt
aggagccege

ccaggcattg

gagtgaatct
caaactgtgt
taccgtggtt
ttggggtttt
gatgggaatg
tgtgecagta

tacccteatt

acttcaatga
tgcataccaa
cagaaaaggt
acaactcctg
acatggecee
gtgacctgtg
tgggtcactg
acaagctgtt
acatctccag
aacttagcge
gactccecac
cagctgagge
aggagccaga
cacgcectgge
ccacagcact

tccectyggaa

29

ggaattgett
tattttatct
catatgttag
J99999a999g
ctttttettt
gtactattat

taattcttaa

gcgagaageco
aggecattgct
gtetecagtg
tacccccata
tgaggtagtg
gageetggge
cggggecgac
tgaaagcatc
tgaagccaaa
cgeccaagtt
geecgeaagte
catcgeectt
ggcactaget
ccggagacgg
ctgaaatgct

acctgtgtgyg

ttcatgtgaa
aaaccattge
catggcagca
ggagtattag
tgttttggga
acccatctte

taaaactgtt

agccgagtyy
catcgtgate
aaaatctgtg
accacaccag
gaggtcttca
gtggtcctet
tgtggetaggg
caggaaggca
gacctecatect
ctgcagcace
ctccagagga
aaccgccage
gatggeetet
gceetggeee
ccagtcacac

ctaaagtcty

(127)

PCT/US02/13994
atcattgtgg 5640
ttaatgagty 5700
ttttcagata 5760
tacgttgeat 5820
ttttttttet 5880
agtgtettac 5940
cacttgtaaa 6000

6018
tgcgggacgt 60
tgaaaccaga 120
actttgactt 180
agctgaccac 240
cggaccaggc 300
acatcatgct 360
accggggcga 420
agtatgagtt 480
ccaagctect 540
catgggtgca 600
acagcagcac 660
tatctecageca 720
gctccatgaa 780
aggcaggecg 840
cttataggee 900
ctgagcagge 960
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agcagectet
catcaaccce
tgaaaaggaa
actgggctoce
agctgtggeg
ctgccgacac
ttectetgte
ccotcaatte
gtctgeagea
tatcatecce
agtttagtgt
gcecatgaat
tgggttttaa
gagacagcat
gcagttagat
tgtttgageca
ggaactattg

caccacggtg

<210> 13
<211> 766

<212> DNA

gctctgtgge
cattteccta
agcaatcact
acctgeteac
gctggggcty
gtgcetctte
ctececggatght
agggaadgggac
cggaaaagca
tttgtttgty
ttttaaccat
tteoccagaga
tecagcagtte
cggtgtetge
agtgetctgt
atgcagtgee
agttacataa

cttttataca

<213> Homo sapien

<400> 13
ctetcttteg

ccaaaatcag
acccacggtt
atacttctet
tatgaagaga

catgtgtaat

attcttccat
agtcagactg
ggtgctcaaa
aaggaagagt
aagtatgagy

aaacgggccyg

tcecattcagyg
gggtcctgga
tetcactttg
ccgeetgeag
cagectgcag
cectctettet
cctctttgee
aaggagcctt
cataatcttt
attgctgeta
getgttcecat
gtggaacggc
cetattatte
tgetgtgtec
gecctaaggtg
tgctgeeegt
agaaaataga

ttgtgcttat

actcagagta
cteecggtge
taccagagaa
gggaaaagat
ctatgactaa

aagacttceca

-30-

cttttteate
ggaaaaagcet
cataattgec
atctgggatce
ggagaagcaa
ctgtcaccet
cgtecttctec
cctcattcag
ctttgetgtg
aagtcagtag
caaagatgat
ttgetettet
tgattttaag
ccaggtcttg
aagccacact
gtgcatgaag
tttgcattty

tttaataaaa

cgcacggtot
catgaacgga
gatccaaaay
gaaagceteg
actaggtttc

ggggaatgat

tacgaaggec
ttttccaaag
tgcagcagga
cagectgete
gaagcatcag
cetetggegy
cttggctgag
gaaatcaaat
actgaaatgt
tatcgttttt
accttaaact
ttctagaatg
ctgttecctgt
tgtgggtagc
agggtgaage
gtacagccat
tcaggcagac

ctgaaattct

gattttctet
gacgacgect
gcottegaty
gagaaaatct
aaggccaccc

ttggataatg

(128)

PCT/US02/13994
ctgaggttece 1020
gggtigtett 1080
acatctette 1140
tcaccgetgt 1200
ttgacagagyg 1260
tccttcéacc 1320
caaagecatce 1380
cagtcttecg 1440
atccctegtt 1500
ttaaaaaaaa 1560
cccactgcaa 1620
tccatgeact 1680
gatgaactta 1740
acagatctgyg 1800
cteacttece 1860 .
tcagataagt 1920
gtttatacaa 1980
aaaaaaaaa 2039
ttggattctt 60
ttgcaaggag 120
atattgeccaa 180
tetatgtgta 240
tcecaccttt 300
accctaaccyg 360
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tgggaatcag
gatcatgcec
tggcccacaa
gattcacgag
gagaaaacag
ccecteaggg

catgggecaty

<210> 14

gttgaacgtc
aagaagccag
aatgatggga
agatctggac
ctggtgattt
atacgacaca

getgeggacce

<211> 4204

<212> DNA

<213> Homo sapien

<400> 14
acgcaggcag

tcagagtcag
gctcagecayg
cccaacteec
ccttgeeocca
aatccagttc
tgacttgege
cctgacgteg
gggaggacty
tgctgceagg
accccgeega
cagggcaggy
ccccgagagyg
cacccaacce
tecgggettt
agtcectgagy

cgttgggagd

tgatgtcacc
agacttggte
gcatcaactt
ccgaccecac
tcaccatett
cacccetgea
attggaggtc
gcggagggaa
aggegggect
cectgggecac
ccececgeege
ctggttagaa
gaactgaggy
cacccccate
geccctggta
ttecacatcta

cagcgaaagg

ctcagatgac
cagaggaagy
aagagctgty
ccaaaaggyy
atgaagagat
tgccecatgat

cctegteate

cagaccacac
tgaggggagc

caggaccctyg
caggatctac

catgcttace
cggaacccag
agaagaccga
gccggeccag
cacctcagac
ccecgeaggyy
tttagecacy
gaggtcaggg
cagectaace
ccecatteee
tcaagtcacg
cggctaaggg

gcecaggcct

31-

tttcggecagy ctccagggaa
aaatgattcg gaggaagtge
ceccoccggga azaccaacta
ggaacatgce tggacccaca
cagcgaccct gaggaagatg
gagaagcaga acgtggtgac

aggtgcatag caagty

ccettoccee aatgecactt
agaagcaatce tgcagaggat
agggatgacce gaaggccccyg
agcctcagga cccccgtece
teccaccececa tcegatecce
ggtagtaccg ttgecaggat
gagattctcg ccctgagcaa
gctegotgay gaggcaaggt
agagggcctc aaataatcca
aagacttcca ggctgggteg
gggaactctg gggacagagc
cccacgctgt ggcaggaatc
accaccctea ccaccattece
atccccacce ceaccectat
gaagctcegg gaatggegge
agggaagggyg tteggtateg

cctggaagac agtggagtec

(129)

PCT/US02/13994
tctccccgaa 420
cagaagcatc 480
cctetgagaa 540
gactgegtga 600
acgagtaact 660
ctttcacgaa 720

766
cagggggtac 60
ggcggtccag 120
cccacccace 180
aatccttace 240
atccaggeag 300
gtgacgceac 360
cgagcgacgyg 420
aagacgctga 480
gtgetgecte 540
ccactaccte 600
ttaatgtgge 660
aaggtcagga 720
cgtcccccaa 780
cctggcagaa 840
caggcacgtg 900
cgagtatgge 960
tgaggggace 1020
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cagcatgcca
cggetacggg
cgaggagtca
ggcaaccttg
cctteagggt
gagggaggaa
tggacagatg
ttgagggtac
tgetgttacce
atcactgatg
gggaggetet
gtacatggac
tgtatggeca
tgacatgaga
gagggeectg
gtctggeccaa
gggggecegt
tggtctgagy
aaggtttgee
gcgectggeo
taccctgagg
gaccagaggc
cctecaaggt
ccagtgggte
catcatgeet
aggagaggcec
ctecectectet
agatcctece
ctggagccaa

tgacctggayg

ggacaggggy
aatcctaggg
tggggaggaa
ggctggggga
gaccagagag
tcecaggate
cagtggtect
coetgggaca
tcagagagcc
tcagggaagg
cagaccctac
ttcaataaat
gatgtgggte
gattctcagg
agtgagcaca
cectectgac
ggattcctet
cagtgtccte
ttggattcaa
teaccctcaa
tgcactetca
ccececggagga
tccatteagt
tecattgece
cttgagcaga
ctgggectgy
tetactctag
cagagtectc
tcctatgagg

tccgagttee

cccactgtac
atgcagaccce
gaagagggag
tgctgggecac
ttgagggetyg
tgecagggcec
aggatctgee
gaatgeggac
tgggeagggc
ggaagccttg
taggagtgga
ttggacatct
cectecatgtt
ccagcagaag
gaggggatcee
agttctggga
cccaggaate
aggtcacaga
accaagggee
tactttecagt
cttectectt
geactgaagg
actcagctga
agctectgee
ggagtcageca
tgggtgegea
ttgaagtcac
agggagecte
actccagcaa

aagcagcact

32~

ccctgtetea
acttcagcag
gactgagggg
agtggccaaa
tggtctgaag
aaggtgtacc
aagcatccag
tgggggecce
tgtcagetga
gtctgagggy
ggtgaggacc
ctegttgtee
tttectgtacc
ggagggatta
tccaccccag
atccgtgget
aggagcteca
gtagagggoy
ccacctgece
cctgcagect
caggttetga
agaagatctg
ggtectctcac
cacactccecg
ctgcaagect
ggctecetget
cctgggggag
cagecctecce
ccaagaagag

cagtaggaayg

aaccgaggca
ggggttyagg
accttggagt
tgtgctectygt
agtgggactt
cccaagggge
gtgaagagac
ataaaaatct
ggtcectaca
gctgeactca
aagcagtcte
tttecgggag
atatcaggta
ggccctataa
tagagtoggg
gegtttgety
ggaacaaggc
ctcagatagt
cagaacacat
cagcatgege
ggggacaggce
taagtaagcc
atgcteccte
cectgttgecee
gaagaaggcc
actgaggagce
gtgeetgetg
actaccatga
gaggggccaa

gtggccgagt

(130)

PCT/US02/13994
ccttttcatt 1080
cecageccty 1140
ccagatcagt 1200
gctcattgeg 1260
caggtcageca 1320
cectatgtgy 1380
tgagggagga 1440
geectgetea 1500
ttatcctagg 1560
gggcag;aga 1620
ctcacccagg 1680
gacctgggaa 1740
tgtgagttct 1800
ggagaaaggt 1860
acctcacaga 1920
tctgcacatt 1380
agtgaggact 2040
gccaacggty 2100
ggactccaga 2160
tggceggatyg 2220
tgacctggay 2280
tttgttagag 2340
tcteecccagg 2400
tgaccagagt 2460
ttgaggceceg 2520
aggaggctge 2580
cegagteacc 2640
actaccctet 2700
gcaccttcee 2760
tggttcattt 2820
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tctgetecte

cgtcggaaat

gctggtcttt

cacctgeetyg

aggectecty

gaaaatctgg

gggggatcec

gcaggteccce

tgaaaccagc

ttcctaccea

agttgcagee

cttagtttec

cagcattctt

ctgttggagt

tttatgaatg

ttttttacte

ggtaaaagta

agaaatcaaa

aatatgcaaa

aaataattct

ggaggcectg

gctgtagage

agaggaaatg

gtge

<210>

<211>

<212>

<213>

15

752

DNA

aagtatcgag
tggcagtatt
ggcatcegage
ggectetect
ataatcgtec
gaggagcetga
aagaagctge
ggecagtgatc
tatgtgaaag
cecctgeatg
agggceagtg
actgectect
agtagtgggt
tgttcaaatg
acagtagtea
aaattgggaa
tttgettaaa
agatagttga
ccaggattte
tcctetteac
ggttagtagt
ctaggacctg

taagagagyy

Homo sapien

ccagggagec
totttoctgt
tgatggaagt
acgatggect
tggecataat
gtgtgttaga
tcacccaaca
ctgcatgtta
tcectgecacca
agtgggtttt
ggagggggte
gtgacgtyay
ttetgttety
ttecttttaa
cacatagtgc
atccatteea
attgtgagey
ttettgeett
cttgacttct
tggctegttt
ggggatgcta
cagtcatata

gtgagggtgt

-33-

ggtcacaaag
gatcttcage
ggaccceate
gctgggtgac
cgcaagagay
ggtgtttgag
tttcgtgcag
tgaattecty
tatggtaaag
gagagagggg
tgggecagtyg
geecattett
ttggatgact
cggatggtty
tgtttatata
ttttgtgaat
aattagcaat
gtacctcaat
ttgagaatge
cttttecegtt
aggtaagcca
attaaggtgg

ggcgetecgg

geagaaatge
aaagcttcca
ggccacttgt
aatcagatca
ggcgactgtg
gggagggaag
gaaaactacc
tggggtccaa
atcagtggag
gaagagtgag
caccttecegg
cactctttga
ttgagattat
aatgagcgtce
gtttaggagt
tgtgacataa
aacatacatg
ctattctgta
aagcgaaatt
cactcagcat
gactcacgec
tgagaagtcc

gtgagagtag

(131)

PCT/US02/13994
tggggagtgt 2880
gttecttgea 2940
acatctttge 3000
tgceccaagge 3060
ccectgagga 3120
acagtatctt 3180
tggagtaccyg 3240
gggeccctegt 3300
gacctcacat 3360
tetgageacyg 3420
ggcegeatce 3480
agcgageagt 3540
tetttgttte 3600
agcatccagg 3660
aagagtettg 3720
taatagcagt 3780
agataactca 3840
aaattaaaca 3200
aaatctgaat 3560
ctgctctgtyg 4020
tacccatagg 4080
tgtaagatgt 4140
tggagtgtca 4200

' 4204
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<400> 15 .
atcctegtgg gocctgacct

ccgaaggcecg gggeacaggg

ttecctgatgg cccagggggc

gaggtceeeg gggcgcaggg

gtccgeatgg cggcgegget

cggagageeg cotgettgag

agetggeceyg caggagcctg

tgaaggagti cactgtgtec

gccaactgeca getctceatce

cgecagtgett tctgeecgtyg

agectggege cecttectag

gccagtteat tgtgggggcc

ttetgtagaa aataaaactg

<210> 16

<211> 1967

<212> PRT

<213> Homo sapiens

<400> 16

Leu
1

Gly

val

Tyr
65

Ile

tetctctgag
ggttcgacgg
aatgetggeg
gcagcaaggy
tcagggetga
ttctaccteg
geccaggatg
ggcaacatac
agcteetgte
tttttggcte
gtcatgecte
tgattgtttg

agctacgaaa

Glu Phe Lys Ile Ser Asp Glu

Arg Asp Ser Pro Ser Asn Thr

20

Asp Ala Glu Gly Pro Val Val

40

Lys Lys Gln Lys Glu Ser Gly

50

55

val Lys Tyr Lys Asn Phe Ser
70

Glu Asp Leu Glu Lys Asp Lys

85

Lys Ala Lys Gln Gly Gln Asn

100

34-

ageegggeag
gcgatgetga
gcccaggaga
ccteggggece
atggatgctg
ccatgecttt
cececaccget
tgactatceg
tccagecaget
agccteecte
cteeccctagg
tcgetggagy

aa

Glu Ala Asp
0

Ser Gln Ser
25

Glu Lys Ile
Glu Glu val
Tyr Leu His

75

Arg Ile Gln
90

Lys Phe Leu
105

aggctcogga
tggcccagga
ggcgggtygee
gggaggaggc
cagatgeggy
cgegacacce
teccegtgeca
actgactgct
ttccctgttg
agggcagagg
gaatggtccce

aggacggcett

(132)

PCT/US02/13994
gcecatgcagy 60
ggecctggea 120
acgggceggea 180
gcceegegog 240
gccaggggge 300
atggaagcag 360
ggggtgctte 420
gcagaccacc 480
atgtggatca 540
cgctaagece 600
agcacgagtyg 660
acatgtttgt 720

752

Asp Ala Asp Ala Ala

15

Glu Gln Gln Glu Ser

30

Met Ser Ser Arg Ser

45

Glu Ile Glu Glu Phe

60

Cys Gln Trp Ala Ser

80

Gln Lys Ile Lys Arg

95

Ser Glu Ile Glu Asp
110
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ala

Lys

145

Asp

Glu

Lys

Gln
305
Thr

Trp

Cys

Leu
385

Met

Gln

Leu

Arg

130

Trp

Ile

Pro

Ser

Gln

210

Asn

Ile

Leu

Arg

Ser

290

Gly

Phe

Arg

Lys

Leu

370

Leu

Gln

Ala

Phe

115

Ser

Cys

Asp

Glu

Glu

195

Leu

Cys

Thr

val

Thr

275

Arg

Glu

Cys

Leu

355

Thr

His

Glu

Ile

Asn

Thr

Ser

Gln

Thr

180

Ser

Glu

Ile

Phe

Ile

260

Trp

Arg

Val

Met

val

340

Leu

Gly

Phe

Phe

Leu
420

Pro Asp

Asp Asp

Leu Pro

150

Ala Lys
165

Glu Arg

Ser Arg

Gly val

Leu Ala

230

Leu Tyr
245

Ala Pro

Thr Glu

Thr Ile

Ile Lys

310

Ile Leu
325

val Ile

Glu Gly

Thr Pro

Leu Glu
390

Gly Asp
405

Lys Pro

Tyr

Arg

135

Tyr

Ile

val

Glu

Asn
215

Leu

Leu

Gln

295

Thr

Asp

Leu

Leu

375

Pro

Leu

Met

val

120

Gly

Glu

Glu

Glu

TYyY

200

Trp

Glu

Ile

Ser

Asn

280

Leu

Ser

Asp

Glu

Lys

360

Gln

Ser

Lys

Met

Glu

Glu

Asp

Glu

Arg

185

Lys

Leu

Met

Tyr

Thr

265

val

Tyr

Tyr

Cys

Ala

345

Met

Asn

Arg

Thr

Leu
425

-35-

val

Pro

Ser

Phe

170

Pro

Asn

Leu

Gly

Leu

250

Ile

val

Glu

Lys

Pro

330

His

Met

Thr

Phe

Glu

410

Arg

Asp

Vval

Thr

155

Glu

Pro

Asn

Phe

Leu

235

Lys

Pro

val

Met

Phe

315

Glu

Axg

Asp

Val

Pro

395

Glu

Arg

Arg

Thr

140

Lys

Ala

Asn

Asn

220

Gly

Gly

Asn

Tyr

Tyr

300

Leu

Leu

clu

380

Gln

Leu

Ile

125

His

Glu

Leu

Asp

Lys

205

Trp

Lys

Ile

Trp

His

285

Phe

Ala

Arg

Lys

Glu

365

Glu

Glu

val

Lys

Met

Tyr

Arg

Met

Asp

190

Leu

Tyr

Thr

Hig

Glu

270

Gly

Lys

Ile

Asn

Asn

350

His

Leu

Thr

Gln

Glu
430

(133)

ASp

Leu

Arg

Ser

175

Trp

Arg

Asn

Ile

Gly

255

Arg

Ser

Asp

ile

Ile

335

Arg

Lys

Phe

Thr

Lys

415

Asp

PCT/US02/13994

Phe

Val

Gln

160

Lys

Glu

Met

Gln

240

Glu

Gln

Pro

Thr

320

Asn

Ser

Phe

400

Leu

Val
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Glu

Thr

ala

Lys

His

545

Glu

Asp
625

Ile

Ser

Gly

Gly
705

Cys

Lys
Asn
450

Phe

Gly

Glu

Leu

530

Ary

Asp

val

Asp

Gly
610

val
630
Ala

Glu

Ile

Asn

435

Leu

Met

Ala

Ser

515

val

val

Tyr

Arg

Ser

595

Ile

Asn

Gln

Glu

ala

675

Gln

Tyr

Glu

Glu

Leu

Gln

Ser

Met

Glu

500

Pro

Leu

Leu

Leu

Gly

580

Asp

Asn

Pro

Ser

Arg

660

val

Gln

Gly

Asp

Ser
740

Ala

Lys

Lys

Glu

485

Glu

Asp

Ile

Tle

Ile

565

Asn

Arg

Leu

Gln

Lys

645

Glu

Leu

Leu

Ala

Ile

725

Glu

Pro

Lys

Gly

470

Leu

Lys

Asp

Phe

550

Gln

Leu

Phe
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41-
<210> 17
<211> 109
<212> PRT
<213> Homo sapiens
<220>
<221> TUNSURE
<222> (84)..(84)
<223> x = any amino acid
<220>
<221> TUNSURE
<222> (100)..(100)
<223> x = any amino acid
<40£>> 17
Arg Pro Ser Leu Pro Arg Ala Leu Pro Ala
1 5 10
Pro Ala Arg Pro Gly Ser Val Gly Gly Gly
20 25
Gln Pro Ala Pro Cys Ala Pro Ser Ala Gly
35 40
Ala Pro Gly Ala Met His Leu Phe ala Glu
50 55
Asp Leu Arg Gly Arg Pro Ala Val Pro His
65 70
Glu Val Leu Xaa Gly Leu Arg Arg His Leu
85 90
Pro Thr Ala Xaa Arg Ala Ser Pro Ala Ala
100 105
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COLON CANCER ANTIGEN PANEL

Field of the Invention

The invention relates to use of novel colon cancer-associated nucleic acid molecules
and the polypeptides they encode as markers for cancer, including colon cancer. The
invention also relates to the use of a panel of colon cancer-associated nucleic acid molecules
and the polypeptides they encode and their use as markers for colon cancer. In addition, the
invention relates to the use of such nucleic acid molecules and the polypeptides they encode

for diagnosing colon cancer, and monitoring the colon cancer’s response to treatment.

Background of the Invention

Colon cancer, which is also known as cancer of the large bowel and colorectal cancer,
is second only to lung cancer as a cause of cancer death in the United States. Colorectal
cancer is a common malignant condition that generally occurs in individuals 50 years of age
or older; and the overall incidence rate of colon cancer has not changed substantially during
the past 40 years. (Harrison’s Principles of Internal Medicine, 14/e, McGraw-Hill
Companies, New York, 1998). The treatment of colon cancer once diagnosis is made
depends on the extent of the cancer’s invasion of the colon tissue, lymph nodes, and
metastasis to other organs such as the liver. The survival rate for patients diagnosed with
early-stage cancer is about 90% survival after 5 years. The five-year survival rate drops if the
cancer is not detected until the cancer has spread beyond the mucosal layer of the colon, and
drops significantly further if, when detected, the cancer has spread beyond the colon to the
Iymph nodes and beyond. Thus, it is critical to diagnose colon cancer at the earliest possible
stage to increase the likelihood of a positive prognosis and outcome.

The traditional method of colon cancer diagnosis is through the use of non-invasive or
mildly invasive diagnostic tests, more invasive visual examination, and histologic
examination of biopsy. Although these tests may detect colon cancers, each has drawbacks
that limit its effectiveness as a diagnostic tool. One primary source of difficuity with most of
the currently available methods for diagnosing colorectal cancer, is patient reluctance to
submit to, or follow through with the procedures, due to the uncomfortable or perceived

embarrassing nature of the tests.

JP 2004-534218 A 2004.11.11



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

10

15

25

30

(162) JP 2004-534218 A 2004.11.11

WO 02/090986 PCT/US02/13994

-2~

Some of the less invasive diagnostic methods include fecal occult blood testing and
digital rectal exam. A digital exam may detect tumors at the distal end of the colon/rectum,
but is not effective at more proximal levels. The usefulness of tests for occult blood is
hampered by the intermittent bleeding pattemns of colon cancers, which can result in a high
percentage of false negative results. For example, approximately 50 percent of patients with
documented colorectal cancers have a negative fecal blood test. In addition, false-positive
fecal occult blood tests may also present problems for accurate diagnosis of colon cancer,
because a number of non-colon cancer conditions (e.g.: gingivitis, ulcer, or aspirin use) may
yield positive test results, resulting in unnecessary invasive follow-up procedures, These
limitations of the less-invasive tests for colon cancer may delay a patient’s procurement of
rapid diagnosis and appropriate colon cancer treatment.

Visual examination of the colon for abnormalities can be performed through
endoscopic or radiographic techniques such as rigid proctosigmoidoscopy, flexible
sigmoidoscopy, colonoscopy, and barium-contrast enema. These methods are expensive, and
uncomfortable, and also carry with them a risk of complications.

Another method of colon cancer diagnosis is the detection of carcinoembryonic
antigen (CEA) in a blood sample from a subject, which when present at high levels, may
indicate the presence of advanced colon cancer. But CEA levels may also be abnormally
high when no cancer is present. Thus, this test is not selective for colon cancer, which limits
the test’s value as an accurate and reliable diagnostic tool. In addition, elevated CEA levels
are not detectable until late-stage colon cancer, when the cure rate is low, treatment options
limited, and patient prognosis poor.

More effective techniques for colon cancer diagnosis, and evaluation of colon cancer
treatments are needed. Although available diagnostic procedures for colon cancer may be
partially successful, the methods for detecting colon cancer remain unsatisfactory. There is a
critical need for diagnostic tests that can detect colon cancer at its early stages, when
appropriate treatment may substantially increase the likelihood of positive outcome for the
patient.

Summary of the Invention

The invention provides methods for diagnosing colon cancer based on the

identification of certain colon cancer-associated polypeptides and the encoding nucleic acid

molecules thereof, as antigens that elicit immune responses in colon cancer. The identified
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antigens can be utilized as markers for diagnosing colon cancer, for following the course of

treatment of colon cancer, and for assessing colon cancer treatments.

According to one aspect of the invention, methods for diagnosing colon cancer in a
subject are provided. The methods include obtaining a biological sample from a subject,
contacting the sample with at least two different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15, and determining specific binding between the colon cancer-
associated polypeptides and agents in the sample, wherein the presence of specific binding is
diagnostic for colon cancer in the subject.

According to another aspect of the invention, methods of determining onset,
progression, or regression, of colon cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, contacting the first sample with at least two
different colon cancer-associated polypeptides encoded by nucleic acid molecules comprising
a nucleotide sequence selected form the group consisting of SEQ ID NOs:1-15, determining
specific binding between agents in the first sample and the at least two different colon cancer-
associated polypeptides, obtaining from a subject a second biological sample, contacting the
second biological sample with at least two different colon cancer-associjated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected form the group
consisting of SEQ ID NOs:1-15, determining specific binding between agents in the second
sample and the at least two different colon cancer-associated polypeptides, and comparing the
determination of binding in the first sample to the determination of specific binding in the
second sample as a determination of the onset, progression, or regression of the colon,cancer.

According to yet another aspect of the invention, methods for selecting a course of
treatment of a subject having or suspected of having colon cancer is provided. The methods
include obtaining from the subject a biological sample, contacting the sample with at least
two different colon cancer-associated polypeptides encoded by nucleic acid molecules
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15,
determining specific binding between agents in the sample that are differentially expressed in
different types of cancer, and the colon cancer-associated polypeptides, and selecting a course

of treatment appropriate to the cancer of the subject. In some embodiments, the treatment is
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administering antibodies that specifically bind to the colon cancer-associated polypeptides. In
some embodiments, the antibodies are labeled with one or more cytotoxic agents. '

In some embodiments of the foregoing methods, the biological sample is a blood
sample. In some embodiments, the agents are antibodies or antigen-binding fragments
thereof. In some embodiments of the foregoing methods, the biological sample is contacted
with at least 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, or 15 different colon cancer-associated
polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1-15. In some embodiments of the foregoing
methods, the biological sample is contacted with a colon cancer-associated polypeptide other
than those encoded by nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1-15.

According to another aspect of the invention, methods for diagnosing colon cancer in
a subject are provided. The methods include obtaining a biological sample from a subject,
contacting the sample with antibodies or antigen-binding fragments thereof, that bind
specifically to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15, and determining specific binding between the antibodies or antigen-binding
fragments thereof and colon cancer-associated polypeptides in the sample, wherein the
presence of specific binding is diagnostic for colon cancer in the subject.

According to another aspect of the invention, methods for determining onset,
progression, or regression, of colon cancer in a subject are provided. The methods include,
obtaining from a subject a first biological sample, contacting the first sample with antibodies
or antigen-binding fragments thereof, that bind specifically to at least two different colon
cancer-associated polypeptides encoded by nucleic acid molecules comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1-15, determining specific
binding between colon cancer-associated polypeptides in the first sample and the antibodies
or antigen-binding fragments thereof, obtaining from a subject a second biological sample,
contacting the second sample with antibodies or antigen-binding fragments thereof, that bind
specifically to at Jeast two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15, determining specific binding between colon cancer-associated polypeptides in

the second sample and the antibodies or antigen-binding fragments thereof, and comparing
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the determination of specific binding in the first sample to the determination of specific
binding in the second sample as a determination of the onset, progression, or regression of
colon cancer.

According to aliother aspect of the invention methods for selecting a course of
treatment of a subject having or suspected of having colon cancer are provided. The methods
include obtaining from the subject a biological sample, contacting the sample with antibodies
or antigen-binding fragments thereof that bind specifically to at least two different colon
cancer-associated polypeptides encoded by nucleic acid molecules comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1-15, determining specific
binding between colon cancer-associated polypeptides in the sample that are differentially
expressed in different types of cancer, and the antibodies or antigen-binding fragments
thereof, and selecting a course of treatment appropriate to the cancer of the subject. In some
embodiments, the treatment is administering antibodies that specifically bind to the colon
cancer-associated polypeptides. In some embodiments, the antibodies are labeled with one or
more cytotoxic agents.

In some embodiments of the foregoing methods, the sample is selected from the group
consisting of: tissue, stool, cells, blood, and mucus. In preferred embodiments of the
foregoing methods, the tissue is colorectal tissue. In some embodiments of the foregoing
methods, the antibodies are monoclonal or polyclonal antibodies, and in some embodiments,
of the foregoing methods the antibodies are chimeric, human, or humanized antibodies. In
some embodiments the antibodies are single chain antibodies, and in some embodiments of
the foregoing methods, the antigen-binding fragments are F(ab’), Fab, Fd, or Fv fragments.
In some embodiments of the foregoing methods, the biological sample is contacted with
antibodies or antigen-binding fragments thereof, that bind specifically to at least 3, 4, 5, 6, 7,
3,9, 10,11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1-15. In some embodiments of the foregoing methods, the biological sample
is contacted with an antibody or antigen-binding fragment thereof, that binds specifically to a
colon cancer-associated polypeptide other than those encoded by nucleic acid molecules
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.

According to yet another aspect of the invention, kits for the diagnosis of colon cancer

in a subject are provided. The kits include at least two different colon cancer-associated
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polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of: SEQ ID NOs: 1-15, one or more control antigens, and
instructions for the use of the polypeptides in the diagnosis of colon cancer. In some
embodiments, the colon cancer-associated polypeptides are bound to a substrate. In some
embodiments, the one or more agents are antibodies or antigen-binding fragments thereof. In
some embodiments, the kit includes at least 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, or 15
different colon cancer-associated polypeptides encoded by nucleic acid molecules comprising
a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15. In some
embodiments, the kit further includes a colon cancer-associated polypeptide other than those
encoded by a nucleic acid molecule comprising a nucleotide sequence selected from the
group consisting of SEQ ID NOs:1-15.

According to yet another aspect of the invention, kits for the diagnosis of colon cancer
in a subject are provided. The kits include antibodies or antigen-binding fragments thereof
that bind specifically to at least two different colon cancer-associated polypeptides encoded
by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15, one or more control agents, and instructions for the use of
the agents in the diagnosis of colon cancer. In some embodiments, the one or more agents
are antibodies or antigen-binding fragments thereof. In some embodiments, the one or more
agents are bound to a substrate. In some embodiments, the kit includes antibodies or
antigen-binding fragments thereof, that bind specifically to least 3,4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1-15. In some embodiments, the kit further includes an antibody or antigen-binding
fragment thereof, that binds specifically to a colon cancer-associated polypeptide other than
those encoded by a nucleic acid molecule comprising a nucleotide sequence selected from the
group consisting of SEQ ID NOs:1-15.

According to another aspect of the invention, protein microarrays are provided, which
include at Jeast two different colon cancer-associated polypeptides, wherein the colon cancer-
associated polypeptides are encoded by nucleic acid molecules comprising a nucleotide
sequence selected from the group consisting of: SEQ ID NOs: 1-15, fixed to a solid substrate.
In some embodiments, the microarray comprises at least 3,4, 5, 6,7, 8,9, 10, 11,12, 13, 14,

or 15 different colon cancer-assaciated polypeptides encoded by nucleic acid molecules
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comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.

In some embodiments, the microarrays further consist essentially of a colon cancer-associated
polypeptide other than those encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1-15. In some embodiments,
microarray further consists essential of at least one control polypeptide molecule,

According to yet another aspect of the invention, protein microarrays are provided,
which include antibodies or antigen-binding fragments thereof, that specifically bind at least
two different colon cancer-associated polypeptides encoded by nucleic acid molecules
comprising a nucleotide sequence selected from the group consisting of: SEQ ID NQs:1-15,
fixed to a solid substrate. In some embodiments, the protein microarray consists essentially
of antibodies or antigen-binding fragments thereof, that bind specifically to least 3, 4, 5, 6, 7,
8,9,10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1-15. In some embodiments, the protein microarrays further consist
essentially of an antibody or antigen-binding fragment thereof, that binds specifically to a
colon cancer-associated polypeptide other than those encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15,
In some embodiments, the protein microarrays further consist essentially of at least one
control polypeptide molecule. In some embodiments, the antibodies are monocional or
polyclonal antibodies. In some embodiments, the antibodies are chimeric, human, or
humanized antibodies. In some embodiments, the antibodies are single chain antibodies, and
in some embodiments, the antigen-binding fragments are F(ab'),, Fab, Fd, or Fv fragments.

According to another aspect of the invention nucleic acid microarrays are provided.
The nucleic acid microarrays include at least two nucleic acids selected from the group
consisting of SEQ ID NOs: 1-15, fixed to a solid substrate. In some embodiments, the
microarray consists essentially of at least 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, or 15 different
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1-15. In some embodiments, the microarray further consists essentially of a
nucleic acid molecule other than those selected from the group consisting of SEQ ID NOs:1-
15. Tn yet another embodiment, the microarrays further consist essentially of at least one

contro} nucleic acid molecule.
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According to another aspect of the invention, methods for diagnosing colon cancer in
a subject are provided. The methods include obtaining from the subject a biological sample,
and determining the expression of at least two colon cancer-associated nucleic acid molecules
or expression products thereof in the sample, wherein the nucleic acid molecules comprise a
nucleotide sequence selected from the group consisting of: SEQ ID NO: 1-15, wherein the
expression is diagnosis of the colon cancer in the subject. In some embodiments, expression
is determined for at least 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, or 15 nucleic acid molecules
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.
In some embodiments, the method includes determining expression of a colon cancer-
associated nucleic acid molecule other than those comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1-15. In some embodiments, the sample is
selected from the group consisting of: tissue, stool, cells, blood, and mucus. In preferred
embodiments, the tissue is colorectal tissue. In some embodiments, the expression of colon
cancer-associatéd nucleic acid molecules is determined by a method selected from the group
consisting of nucleic acid hybridization and nucleic acid amplification. In preferred
embodiments, the hybridization is performed using a nucleic acid microarray.

According to yet another aspect of the invention, methods for determining onset,
progression, or regression, of colon cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, determining a level of expression of at feast
two colon cancer-associated nucleic acid molecules or expression products thereof in the first
sample, wherein the nucleic acid molecules are selected from the group consisting of: SEQ
ID NOs: 1-15, obtaining from the subject a second biological sample, determining a level of
expression of at least two colon cancer-associated nucleic acid molecules or expression
products thereof in the second sample, wherein the nucleic acid molecules are selected from
the group consisting of: SEQ ID NOs: 1-15, and comparing the level of expression in the first
sample to the level of expression in the second sample as a determination of the onset,
progression, or regression of the colon cancer. In some embodiments, expression is
determined for at least 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, or 15 nucleic acid molecules
selected from the group consisting of SEQ.ID NOs:1-15. In some embodiments, the method
further includes determining expression for a colon cancer-associated nucleic acid molecule
other than those comprising a nucleotide sequence selected from the group consisting of SEQ

ID NOs:1-15. In some embodiments, the sample is selected from the group consisting of:
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tissue, stool, cells, blood, and mucus. In preferred embodiments, the tissue is colorectal
tissue. In some embodiments, the expression of colon cancer-associated nucleic acid
molecules is determined by a method selected from the group consisting of nucleic acid
hybridization and nucleic acid amplification. In preferred embodiments, the hybridization is
performed using a nucleic acid microarray.

According to another aspect of the invention, methods for diagnosing cancer in a
subject are provided. The methods include obtaining a biological sample from a subject,
contacting the sample with a colon cancer-associated polypeptide encoded by a nucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1, 2, 4, and 5, and determining specific binding between the colon cancer-associated
polypeptide and agents in the sample, wherein the presence of specific binding is diagnostic
for cancer in the subject.

According to another aspect of the invention, methods for determining onset,
progression, or regression, of cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, contacting the first sample with a colon
cancer associated polypeptide encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining
specific binding between agents in the first sample and the colon cancer-associated, obtaining
from a subject a second biological sample, contacting the second sample with a colon cancer
associated polypeptide encoded by a nucleic acid molecule comprising a nucleotide sequence
selected from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining specific
binding between agents in the second sample and the colon cancer-associated polypeptide,
and comparing the determination of binding in the first sample to the determination of
specific binding in the second sample as a determination of the onset, progression, or
regression of cancer.

According to another aspect of the invention, methods for selecting a course of
treatment of a subject having or suspected of having cancer are provided. The methods
include obtaining from the subject a biological sample, contacting the sample with a colon
cancer-associated polypeptide encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining
specific binding between agents in the sample that are differentially expressed in different

types of cancer, and the colon cancer-associated polypeptide, and selecting a course of
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treatment appropriate to the cancer of the subject. In some embodiments, the treatment is
administering antibodies that specifically bind to the colon cancer-associated polypeptide. In
some embodiments, the antibodies are labeled with one or more cytotoxic agents.

In some embodiments of the foregoing methods, the sample is blood. In some
embodiments of the foregoing methods, the agents are antibodies or antigen-binding
fragments thereof. In preferred embodiments of the foregoing methods, the cancer is colon
cancer.

According to another aspect of the invention, methods for diagnosing cancer in a
subject are provided. The methods include obtaining a biological sample from a subject,
contacting the sample with an antibody or antigen-binding fragment thereof, that binds
specifically to a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1, 2, 4,
and 5, and determining specific binding between the antibody or antigen-binding fragment
thereof and the colon cancer-associated polypeptide in the sample, wherein the presence of
specific binding is diagnostic for cancer in the subject.

According to another aspect of the invention, methods for determining onset,
progression, or regression, of cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, contacting the first sample with antibodies
or antigen-binding fragments thereof, that bind specifically to a colon cancer-associated
polypeptides encoded by a nucleic acid molecule comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining specific binding
between colon cancer-associated polypeptides in the first sample and the antibodies or
antigen-fragments thereof, obtaining from a subject a second biological sample, contacting
the second sample with antibodies or antigen-binding fragments thereof, that bind specifically
to a colon cancer-associated polypeptides encoded by a nucleic acid molecule comprising a
nucleotide sequence selected from the group consisting of SEQ ID NOs:1, 2,4, and 5,
determining specific binding between colon cancer-associated polypeptides in the second
sample and the antibodies or antigen-binding fragments thereof, and comparing the
determination of specific binding in the first sample to the determination of specific binding
in the second sample as a determination of the onset, progression, or regression of cancer.

According to another aspect of the invention, methods for selecting a course of

treatment of a subject having or suspected of having cancer are provided. The methods

JP 2004-534218 A 2004.11.11
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include obtaining from the subject a biological sample, contacting the sample with antibodies
or antigen-binding fragments thereof that bind specifically to a colon cancer-associated
polypeptide encoded by a nucleic acid molecule comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1, 2, 4, and 5, determining specific binding
between colon cancer-associated polypeptides in the sample that are differentially expressed
in different types of cancer, and the antibodies or antigen-binding fragments thereof, and
selecting a course of treatment appropriate to the cancer of the subject. In some
embodiments, the treatment is administering antibodies that specifically bind to the colon
cancer-associated polypeptide. In some embodiments, the antibodies are labeled with one or
more cytotoxic agents.

In some embodiments of the foregoing methods, the sample is selected from the group
consisting of: tissue, stool, cells, blood, and mucus. In some embodiments of the foregoing
methods, the tissue is colorectal tissue. In preferred embodiments of the foregoing methods,
the antibodies are monoclonal or polyclonal antibodies, chimeric, human, or humanized
antibodies. In some embodiments of the foregoing methods, the antibodies are single chain
antibodies or antigen-binding fragments are F(ab');, Fab, Fd, or Fv fragments. In preferred
embodiments of the foregoing methods, the cancer is colon cancer.

According to another aspect of the invention, kits for the diagnosis of cancer in a
subject are provided. The kits incinde a colon cancer-associated polypeptide encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting
of: SEQ ID NOs: 1, 2, 4, and 5; one or more control antigens; and instructions for the use of
the polypeptide and control antigens in the diagnosis of cancer. In some embodiments, the
colon cancer-associated polypeptide is bound to a substrate. In some embodiments, the one
or more agents are antibodies or antigen-binding fragments thereof, In preferred
embodiments, the cancer is colon cancer.

According to another aspect of the invention, kits for the diagnosis of cancer in a
subject, are provided. The kits include antibodies or antigen-binding fragruents thereof that
bind specifically to a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1, 2, 4,
and 5; one or more control agents; and instructions for the use of the antibodies, antigen-
binding fragments, and agents in the diagnosis of cancer. In some embodiments, the one or

more agents are antibodies or antigen-binding fragments thereof. In some embodiments, the
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one or more agents are bound to a substrate. In preferred embodiments, the cancer is colon
cancer.

According to another aspect of the invention, protein microarrays are provided. The
protein microarrays include a colon cancer-associated polypeptide, wherein the colon cancer-
associated polypeptide is encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of: SEQ ID NOs: 1, 2, 4, and 5, fixed to a solid
substrate. In some embodiments, the protein microarray further includes at least one control
polypeptide molecule.

According to yet another aspect of the invention, protein microarrays are provided.
The protein microarrays include antibodies or antigen-binding fragments thereof, that
specifically bind a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of: SEQ ID NOs:1, 2, 4,
and 5, fixed to a solid substrate. In some embodiments, the protein microarrays further
include at least one control polypeptide molecule. In some embodiments, the antibodies are
monoclonal or polyclonal antibodies. In some embodiments, the antibodies are chimeric,
human, or humanized antibodies and in some embodiments, the antibodies are single chain
antibodies. In some embodiments, the antigen-binding fragments are F(ab"),, Fab, Fd, or Fv
fragments.

According to another aspect of the invention, nucleic acid microarrays are provided.
The nucleic acid microarrays include a nucleic acid selected from the group consisting of
SEQID NOs: 1, 2, 4, and 5, fixed to a solid substrate. In some embodiments, the nucleic
acid microarrays further include at least one control nucleic acid molecule.

According to yet another aspect of the invention, methods for diagnosing cancer in a
subject are provided. The methods include obtaining from the subject a biological sample,
and determining the expression of a colon cancer-associated nucleic acid molecule or
expression product thereof in the sample, wherein the nucleic acid molecule comprises a
nucleotide sequence selected from the group consisting of: SEQ ID NO: 1,2, 4, and 5,
wherein the expression is diagnostic of cancer in the subject. In some embodiments, the
sample is selected from the group consisting of: tissue, stool, cells, blood, and mucus. In
preferred embodiments, the tissue is colorectal tissue. In some embodiments, the expression
of colon cancer-associated nucleic acid molecules is determined by a method selected from

the group consisting of nucleic acid hybridization and nucleic acid amplification. In
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preferred embodiments, the hybridization is performed using a nucleic acid microarray. In
preferred embodiments, the cancer is colon cancer.

According to another aspect of the invention, methods for determining onset,
progression, or regression, of cancer in a subject are provided. The methods include
obtaining from a subject a first biological sample, determining a level of expression of a
colon cancer-associated nucleic acid molecule or expression products thereof in the first
sample, wherein the nucleic acid molecule is selected from the group consisting of: SEQ ID
NOs: 1,2, 4, and 5, obtaining from the subject a second biological sample, determining a
level of expression of a colon cancer-associated nucleic acid molecule or expression product
thereof in the second sample, wherein the nucleic acid molecule is selected from the group
consisting of: SEQ ID NOs: 1, 2, 4, and 5, and comparing the level of expression in the first
sample to the level of expression in the second sample as a determination of the onset,
progression, or regression of the cancer. In some embodiments, the sample is selected from
the group consisting of: tissue, stool, cells, blood, and mucus. In preferred embodiments, the
tissue is colorectal tissue. In some embodiments, the expression of colon cancer-associated
nucleic acid molecules is determined by a method selected from the group consisting of
nucleic acid hybridization and nucleic acid amplification. In some embodiments, the
hybridization is performed using a nucleic acid microarray. In preferred embodiments, the
cancer is colon cancer.

In preferred embodiments of the foregoing methods and compositions, the colon
cancer-associated antigens encoded by SEQ ID NOs:1-15 are polypeptides comprising,
respectively, the amino acid sequences set forth in SEQ ID NOs:16-30, or fragments thereof
containing an epitope amino acid sequence.

In certain embodiments of the foregoing methods and compositions, nucleic acid
molecules that are fragments of SEQ ID NOs:1-15 are included. Preferred fragments are
those that encode fragments of SEQ ID NOs:16-30 that include epitopes. Certain preferred
fragments include 20 or more contiguous nucleotides of SEQ ID NOs:1-15, more preferably
25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250, 300, 400, 500, or more contiguous
nucleotides.

The use of the foregoing nucleic acid molecules and polypeptides in the preparation
of medicaments also is embraced by the invention. In preferred embodiments, the

medicaments are useful in the treatment of cancer, and particularly colon cancer.
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Detailed Description of the Invention
The invention described herein relates to the identification of polypeptides that elicit

specific immune responses in subjects with cancer, particularly colon cancer, which is also
known as large-bowel cancer and colorectal cancer. Colon cancer-associated polypeptides
have been identified through SEREX screening of patients with cancer. The SEREX method
(serological analysis of antigens by recombinant expression cloning), has been described by
Sahin et al. (Proc. Natl. Acad. Sci. USA 92:11810-11813, 1995). The newly identified colon
cancer-associated polypeptides and the encoding nucleic acid molecules thereof may be used
as markers for cancer, including colon cancer, and may be used in the diagnosis and
treatment assessment of colon cancer in humans. In addition, sets of at least two colon
cancer-associated polypeptides and the encoding nucleic acid molecules thereof, may be used
as markers in the diagnosis and treatment assessment of colon cancer in humans.

Polypeptides that elicit specific immune responses in colon cancer have now been .
identified and this identification allows use of these newly identified colon cancer-associated
polypeptides or the encoding nucleic acids mﬁlecules thereof in cancer diagnostic assays and
Kits. In addition, sets of at least two of these new or previously identified polypeptides or the
encoding nucleic acid molecules thereof, may be used in colon cancer diagnostic assays and
kits. Such assays and kits are useful to detect colon cancer in human subjects, and for staging
the progression, regression, or onset of colon cancer in subjects. The methods and kits
described herein may also be used to evaluate treatments for colon cancer.

As used herein, “colon cancer-associated polypeptides” means polypeptides that elicit
specific immune responses in animals having colon cancer and thus, include colon
cancer-associated antigens and fragments of colon cancer-associated antigens, that are
recognized by the immune system (e.g., by antibodies and/or T lymphocytes). The invention
also relates to the use of the nucleic acid molecules that encode the colon cancer-associated
polypeptides. In all embodiments, human colon cancer-associated polypeptides and the
encoding nucleic acid molecules thereof, are preferred. As used herein, the “encoding
nucleic acid molecules thereof” means the nucleic acid molecules that code for the
polypeptides.

As used herein, a subject is preferably a human, non-human primate, cow, horse, pig,

sheep, goat, dog, cat, or rodent. In all embodiments, human subjects are preferred. In some

JP 2004-534218 A 2004.11.11
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embodiments, the subject is suspected of having cancer and in preferred embodiments the
subject is suspected of having colon cancer. In some embodiments the subject has been
diagnosed with cancer, and in preferred embodiments the subject has been diagnosed with
colon cancer.

As used herein, “different types” of cancer may include different histological types,
cell types, different stages of cancer, (e.g., primary tumor or metastatic growth).

Methods for identifying subjects suspected of having colon cancer may include fecal
occult blood examination, digital examination, CEA testing, endoscopic or radiographic
techniques, biopsy, subject’s family medical history, subject’s medical history, or imaging
technologies, such as magnetic resonance imaging (MRI). Such methods for identifying
subjects suspected of having colon cancer are well-known to those of skill in the medical arts.
As used herein, a biological sample includes, but is not limited to: tissue, body fluid (e.g.
blood), bodily exudate, mucus, and stool specimen. The tissue may be obtained from a
subject or may be grown in culture (e.g. from a cell line).

As used herein, a colorectal tissue sample is tissue obtained (e.g., from a colorectal
tissue biopsy) using methods well-known to those of ordinary skill in the related medical arts.
The phrase “suspected of being cancerous” as used herein means a colon cancer tissue sample
believed by one of ordinary skill in the medical arts to contain cancerous cells. Methods for
obtaining the sample from the biopsy include gross apportioning of a mass, microdissection,
laser-based microdissection, or other art-known cell-separation methods.

Because of the variability of the cell types in diseased-tissue biopsy matetial, and the
variability in sensitivity of the diagnostic methods used, the sample size required for analysis
may range from 1, 10, 50, 100, 200, 300, 500, 1000, 5000, 10,000, to 50,000 or more cells.
The appropriate sample size may be determined based on the cellular composition and
condition of the biopsy and the standard pr.eparativc steps for this determination and
subsequent isolation of the nucleic acid for use in the invention are well known to one of
ordinary skill in the art. An example of this, although not intended to be limiting, is that in
some instances a sample from the biopsy may be sufficient for assessment of RNA
expression without amplification, but in other instances the lack of suitable cells in a small
biopsy region may require use of RNA conversion and/or amplification methods or other
methods to enhance resolution of the nucleic acid molecules. Such methods, which allow use

of limited biopsy materials, are well known to those of ordinary skill in the art and include,
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but are not limited to: direct RNA amplification, reverse transcription of RNA to cDNA,
amplification of cDNA, or the generation of radio-labeled nucleic acids.

In some embodiments, the colon cancer-associated nucleic acid molecules
from the group of nucleic acid sequences numbered 1 through 15 in Fable 3 (SEQ ID Nos: 1-
15) and the colon cancer-associated polypeptides encoded by SEQ ID NOs: 1-15, are the
group of polypeptide sequences SEQ ID NOs: 16 through 30 in Table 3. In some
embodiments, colon cancer-associated polypeptides may include polypeptides other than
those encoded by nucleic acid molecules comprising a nucleotide sequence selected from the
group consisting of SEQ 1D NOs:1-15.

The invention involves in some embodiments, diagnosing or monitoring colon cancer
in subjects by determining the presence of an immune response to at least two colon cancer-
associated polypeptides. In some embodiments, cancer, such as colon cancer, in subjects
may be diagnosed or monitored by determining the presence of an immune response to one of
the novel colon cancer-associated polypeptides described herein. In preferred embodiments,
this determination is performed by assaying a bodily fluid obtained from the subject,
preferably blood, for the presence of antibodies against at least two colon cancer-associated
polypeptides or the nucleic acid molecules that encode the cancer-associated polypeptides, or -
for the presence of antibodies against one of the novel colon cancer-associated polypeptides
or the encoding nucleic acid molecules thereof as described herein. This determination may
also be performed by assaying a tissue of the subject for the presence of at least two colon
cancer-associated polypeptides and/or the encoding nucleic acid molecules thereof, or
assaying a tissue of the subject for the presence of one of the novel colon cancer-associated
polypeptides or the encoding nucleic acid molecules thereof as described herein.

Measurement of the immune response against one of the novel colon cancer-
associated polypeptides described herein, or at least two colon cancer-associated polypeptides
in a subject over time by sequential determinations permits monitoring of the disease and/or
the effects of a course of treatment. For example, a sample may be obtained from a subject,
tested for an immune response to one of the novel colon cancer-associated polypeptides or
may be tested for an immune response to at least two colon cancer-associated polypeptides
and at a second, subsequent time, another sample may be obtained from the subject and
similarly tested. The results of the first and second (subsequent) tests can be compared as a

measure of the onset, regression or progression of colon cancer, or, if colon-cancer treatment
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was undertaken during the interval between obtaining the samples, the effectiveness of the
treatment may be evaluated by comparing the results of the two tests.

The invention also involves in some embodiments diagnosing or monitoring colon
cancer by determining the presence of at least two colon cancer-associated polypeptides and
the encoding nucleic acid molecules thereof, or by determining the presence of one of the
novel colon cancer-associated polypeptides and the encoding nucleic acid molecules thereof
as described herein. In some important embodiments, this determination is performed by
assaying a tissue sample from subject, preferably one believed to be cancerous, for the
presence of at least two colon cancer-associated polypeptides or the encoding nucleic acid
molecules thereof, or for the presence of one of the novel colon cancer-associated
polypeptides and the encoding nucleic acid molecules thereof as described herein.

In other important embodiments, the presence of at least two colon cancer-associated
polypeptides and the encoding nucleic acid molecules thereof, or the presence of one of the
novel colon cancer-associated polypeptides and the encoding nucleic acid molecules thereof
as described herein, are measured in mucus or fecal/stool samples. Such samples may
contain colon cancer-associated polypeptides, or the encoding nucleic acids thereof, for
example in shed cells. Measurement of the presence of at least two colon cancer-associated
polypeptides and the encoding nucleic acid molecules thereof, or the presence of one of the
novel colon cancer-associated polypeptides and the encoding nucleic acid molecules thereof
as described herein, in subject’s samples over time by sequential determinations at temporal
intervals permits monitoring of the disease and/or the effects of a course of treatment.

In all embodiments, treatment for colon cancer may include, but is not limited to:
surgical intervention, chemotherapy, radiotherapy, and adjuvant systemic therapies. Ina
preferred embodiment, treatment may include administering antibodies that specifically bind
{o the colon cancer-associated antigen, Optionally, an antibody can be linked to one or more
detectable markers, antitumor agents or immunomodulators. Antitumor agents can include
cytotoxic agents and agents that act on tumor neovasculature. Detectable markers include,
for example, radioactive or fluorescent markers. Cytotoxic agents include cytotoxic
radionuclides, chemical toxins and protein toxins.

The cytotoxic radionuclide or radiotherapeutic isotope may be an alpha-emitting

isotope such as *Ac, 2lpy 225 or 21985, Alternatively, the cytotoxic radionuclide may be a

JP 2004-534218 A 2004.11.11
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beta-emitting isotope such as leh, 188>h, Y, P or S’Cu. Further, the cytotoxic
radionuclide may emit Auger and low energy electrons such as the isotopes 1257, %37 or "'Br.

Suitable chemical toxins or chemotherapeutic agents include members of the enediyne
family of molecules, such as chalicheamicin and esperamicin. Chemical toxins can also be
taken from the group consisting of methotrexate, doxorubicin, melphalan, chlorambucil,
ARA-C, vindesine, mitomycin C, cis-platinum, etoposide, bleomyein and 5-fluorouaracil.
Other chemotherapeutic agents are known to those skilled in the art.

Agents that act on the tumor neovasculature can include tubulin-binding agents such
as combrestatin A4 (Griggs et al., Lancet Oncol. 2:82, 2001) and angjostatin and endostatin
(reviewed in Rosen, Oncologist 5:20, 2000, incorporated by reference herein).
Immunomodulators may also be conjugated to colon cancer-associated antibodies.

The invention thus involves in one aspect, colon cancer-associated polypeptides,
genes encoding those polyﬁéptides. functional modifications and variants of the foregoing,
useful fragments of the foregoing, as well as diagnostics relating thereto, and diagnostic uses
thereof. In some embodiments, the colon cancer-associated polypeptide genes correspond to
SEQ ID NOs: 1-15. Encoded polypeptides (e.g., proteins), peptides and antisera thereto are
also preferred for diagnosis and correspond to SEQ ID NOs: 16-30. In some embodiments,
encoded polypeptides (e.g. proteins), peptides, and antisera thereto are ones other than those
corresponding to SEQ ID NOs:16-30.

Some of the amino acid sequences identified by SEREX as colon cancer-associated
polypeptides, and the nucleotide sequences encoding them, are newly identified as colon-
cancer associated and some are sequences deposited in databases such as GenBank. The use
of the newly identified sequences (SEQ ID NOs: 1, 2, 4, and 5) in diagnostic assays for
cancer is novel, as is the use of sets of at least two or more of the sequences in colon cancer
diagnostic assays and kits.

Homologs and alleles of the colon cancer-associated polypeptide nucleic acids of the
invention can be identified by conventional techniques. Thus, an aspect of the invention is
those nucleic acid sequences that code for colon cancer-associated antigens and antigenic
fragments thereof. As used herein, a homolog to a colon cancer-associated polypeptide is a
polypeptide from a human or other animal that has a high degree of structural similarity to the

identified colon cancer-associated polypeptides.
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Identification of human and other organism homologs of colon cancer-associated
polypeptides will be familiar to those of skill in the art. In general, nucleic acid hybridization
is a suitable method for identification of homologous sequences of another species (e.g.,
human, cow, sheep), which correspond to a known sequence. Standard nucleic acid
hybridization procedures can be used to identify related nucleic acid sequences of selected
percent identity. For example, one can construct a library of cDNAs reverse transcribed from
the mRNA of a selected tissue (e.g., colon) and use the nucleic acids that encode colon
cancer-associated polypeptide identified herein to screen the library for related nucleotide
sequences. The screening preferably is performed using high-stringency conditions to
identify those sequences that are closely related by sequence identity. Nucleic acids so
identified can be translated into polypeptides and the polypeptides can be tested for activity.

The term “high stringency” as used herein refers to parameters with which the art is
familiar. Nucleic acid hybridization parameters may be found in references that compile such
methods, e.g. Molecular Cloning: A Laboratory Manual, J. Sambrook, et al., eds., Second
Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 1989, or
Current Protocols in Molecular Biology, FM. Ausubel, et al., eds., John Wiley & Sons, Inc.,
New York. More specifically, high-stringency conditions, as used herein, refers, for
example, to hybridization at 65°C in hybridization buffer (3.5X SSC, 0.02% Ficoll, 0.02%
polyvinyl pyrrolidone, 0.02% Bovine Serum Albumin, 2.5mM NaH,PO4(pH7), 0.5% SDS,
2mM EDTA). SSCis 0.15M sodium chloride/0.015M sodium citrate, pH7; SDS is sodium
dodecyl sulphate; and EDTA is ethylenediaminetetracetic acid.- After hybridization, the
membrane upon which the DNA is transferred is washed, for example, in 2X SSC at room
temperature and then at 0.1 - 0.5X SSC/0.1X SDS at temperatures up to 68°C.

There are other conditions, reagents, and so forth that can be used, which resuit in a
similar degree of stringency. The skilled artisan will be familiar with such conditions, and
thus they are not given here. It will be understood, however, that the skilled artisan will be
able to manipulate the conditions in a manner to permit the clear identification of homologs
and alleles of colon cancer-associated polypeptide nucleic acids of the invention (e.g., by
using lower stringency conditions). The skilled artisan also js familiar with the methodology
for screening cells and libraries for expression of such molecules, which then are routinely

isolated, followed by isclation of the pertinent nucleic acid molecule and sequencing.
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In general homologs and alleles typically will share at least 75% nucleotide identity
and/or at least 90% amino acid identity to the sequences of colon cancer-associated antigen,
antigenic fragment thereof, and antigen precursor thereof nucleic acid and polypeptides,
respectively, in some instances will share at Jeast 90% nucleotide identity and/or at least 95%
amino acid identity, and in other instances will share at least 95% nucleotide identity and/or
at least 99% amino acid identity. The homology can be calculated using various, publicly
available software tools developed by NCBI (Bethesda, Maryland) that can be obtained
through the internet. Exemplary tools include the BLAST system available from the website
of the National Center for Biotechnology Information (NCBI) at the National Institutes of
Health. Pairwise and ClustalW alignments (BLOSUM30 matrix setting) as well as Kyte-
Doolittle hydropathic analysis can be obtained using the MacVector sequence analysis
software (Oxford Molecular Group). Watson-Crick complements of the foregoing nucleic
acids also are embraced by the invention. )

In screening for colon cancer-associated polypeptide genes, a Southern blot may be
performed using the foregoing conditions, together with a detectably labeled probe (e.g.
radioactive or chemiluminescent probes). After washing the membrane to which the DNA is
finally transferred, the membrane can be placed against X-ray film or a phosphorimager to
detect the radioactive or chemiluminescent signal. In screening for the expression of colon
cancer-associated polypeptide nucleic acids, Northern blot hybridizations using the foregoing
conditions can be performed on samples taken from colon cancer patients or subjects
suspected of having a condition characterized by abnormal cell proliferation or neoplasia of
the colorectal tissues. Amplification protocols such as polymerase chain reaction using
primers that hybridize to the sequences presented also can be used for detection of the colon
cancer-associated polypeptide genes or expression thereof.

Identification of related sequences can also be achieved using polymerase chain
reaction (PCR) and other amplification techniques suitable for cloning related nucleic acid
sequences. Preferably, PCR primers are selected to amplify portions of a nucleic acid
sequence believed to be conserved (e.g., a catalytic domain, a DNA-binding domain, etc.).
Again, nucleic acids are preferably amplified from a tissue-specific library (e.g., colon). One
also can use expression cloning utilizing the antisera described herein to identify nucleic

acids that encode related antigenic proteins in humans or other species using the SEREX
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procedure to screen the appropriate expression libraries. (See: Sahin et al. Proc. Natl. Acad.
Sci, USA 92:11810-11813, 1995).

The invention also includes degenerate nucleic acids that include alternative codons to
those present in the native materials. For example, serine residues are encoded by the codons
TCA, AGT, TCC, TCG, TCT and AGC. Each of the six codons is equivalent for the
purposes of encoding a serine residue. Thus, it will be apparent to one of ordinary skill in the
art that any of the serine-encoding nucleotide triplets may be employed to direct the protein
synthesis apparatus, in vitro or in vivo, to incorporate a serine residue into an elongating
colon cancer-associated polypeptide. Similarly, nucleotide sequence triplets which encode
other amino acid residues include, but are not limited to: CCA, CCC, CCG, and CCT
(proline codons); CGA, CGC, CGG, CGT, AGA, and AGG (arginine codons); ACA, ACC,
ACG, and ACT (threonine codons); AAC and AAT (asparagine codons); and ATA, ATC,
and ATT (isoleucine codons). Other amino acid residues may be encoded similarly by
multiple nucleotide sequences. Thus, the invention embraces degenerate nucleic acids that
differ from the biologically isolated nucleic acids in codon sequence due to the degeneracy of
the genetic code.

The invention also provides modified nucleic acid molecules, which include
additions, substitutions and deletions of one or more nucleotides. In preferred embodiments,
these modified nucleic acid molecules and/or the polypeptides they encode retain at least one
activity or function of the unmodified nucleic acid molecule and/or the polypeptides, such as
antigenicity, receptor binding, etc. In certain embodiments, the modified nucleic acid
molecules encode modified polypeptides, preferably polypeptides having conservative amino
acid substitutions as are described elsewhere herein. The modified nucleic acid molecules are
structurally related to the unmodified nucleic acid molecules and in preferred embodiments
are sufficiently structurally related to the unmodified nucleic acid molecules so that the
modified and unmodified nucleic acid molecules hybridize under stringent conditions known
to one of skill in the art.

For example, modified nucleic acid molecules that encode polypeptides having single
amino acid changes can be prepared. Each of these nucleic acid molecules can have one, two
or three nucleotide substitutions exclusive of nucleotide changes corresponding to the
degeneracy of the genetic code as described herein. Likewise, modified nucleic acid

molecules that encode polypeptides having two amino acid changes can be prepared which
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have, e.g., 2-6 nucleotide changes. Numerous modified nucleic acid molecules like these will
be readily envisioned by one of skill in the art, including for example, substitutions of
nucleotides in codons encoding amino acids 2 and 3, 2 and 4, 2 and 5, 2 and 6, and so on. In
the foregoing example, each combination of two amino acids is included in the set of
modified nucleic acid molecules, as well as all nucleotide substitutions which code for the
amino acid substitutions. Additional nucleic acid molecules that encode polypeptides having
additional substitutions (i.e., 3 or more), additions or deletions (e.g., by introduction of a stop
codon or a splice site(s)) also can be prepared and are embraced by the invention as readily
envisioned by one of ordinary skill in the art. Any of the foregoing nucleic acids or
polypeptides can be tested by routine experimentation for retention of structural relation or
activity to the nucleic acids and/or polypeptides disclosed herein.

The invention also provides nucleic acid molecules that encode antigenic fragments of
colon cancer-associated proteins.

Fragments, can be used as probes in Southern and Northern blot assays to identify
such nucleic acids, or can be used in amplification assays such as those employing PCR. As
known to those skilled in the art, large probes such as 200, 250, 300 or more nucleotides are
preferred for certain uses such as Southern and Northern blots, while smaller fragments will
be preferred for uses such as PCR. Fragments also can be used to produce fusion proteins for
generating antibodies or determining binding of the polypeptide fragments, or for generating
immunoassay components. Likewise, fragments can be employed to produce nonfused
fragments of the colon cancer-associated polypeptides, useful, for example, in the preparation
of antibodies, and in immunoassays. Preferred fragments are antigenic fragments, which are
recognized by agents that specifically bind to colon cancer-associated polypeptides. As used
herein, colon cancer-associated antibodies, are antibodies that specifically bind to colon
cancer-associated polypeptides.

The invention also permits the construction of colon cancer-associated polypeptide
gene “knock-outs” or “knock-ins” in cells and in animals, providing materials for studying
certain aspects of colon cancer and immune system responses to colon cancer by regulating
the expression of calon cancer-associated polypeptides. For example, a knock-in mouse may
be constructed and examined for clinical parallels between the model and a colon cancer-

infected mouse with upregulated expression of a colon cancer-associated polypeptide, which

JP 2004-534218 A 2004.11.11
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may be useful to trigger an immune reaction to the polypeptide. Such a cellular or animal
model may also be useful for assessing treatment strategies for colon cancer.

Alternative types of animal models for colon cancer may be developed based on the
invention. Stimulating an immune response to a colon cancer-associated polypeptide in an
animal may provide a model in which to test treatments, and assess the etiology of colon
cancers.

The invention also provides isolated polypeptides (including whole proteins and
partial proteins) encoded by the foregoing colon cancer-associated nucleic acids. Such
polypeptides are useful, for example, alone or as fusion proteins to generate antibodies, and
as components of an immunoassay or diagnostic assay. Colon cancer-associated
polypeptides can be isolated from biological samples including tissue or cell homogenates,
and can also be expressed recombinantly in a variety of prokaryotic and eukaryotic
expression systems by constructing an expression vector appropriate to the expression
system, introducing the expression vector into the expression system, and isolating the
recombinantly expressed protein. Short polypeptides, such as colon cancer-associated
antigen fragments including antigenic peptides also can be synthesized chemically using
well-established methods of peptide synthesis.

Fragments of a polypeptide preferably are those fragments that retain a distinct
functional capability of the polypeptide. Functional capabilities that can be retained in a
fragment of a polypeptide include interaction with antibodies (e.g. antigenic fragments),
interaction with other polypeptides or fragments thereof, selective binding of nucleic acids or
proteins, and enzymatic activity. One important activity is the ability to provoke in a subject
an immune response. As will be recognized by those skilled in the art, the size of the
fragment will depend upon factors such as whether the epitope recognized by an antibody is a
linear epitope or a conformational epitope. Thus, some antigenic fragments of colon cancer-
associated polypeptides will consist of longer segments while others will consist of shorter
segments, (e.g. 5, 6,7, 8,9, 10, 11 or 12 or more amino acids long, including each integer up
to the full length of the colon cancer-associated polypeptide). Those skilled in the art are
well versed in methods for selecting antigenic fragments of proteins.

The skilled artisan will also realize that conservative amino acid substitutions may be
made in colon cancer-associated polypeptides to provide functionally equivalent variants, or

homologs of the foregoing polypeptides, i.e, the variants tetain the functional capabilities of
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the colon cancer-associate& antigen polypeptides. As used herein, a “conservative amino acid
substitution” refers to an amino acid substitution that does not alter the relative charge or size
characteristics of the protein in which the amino acid substitution is made. Variants can be
prepared according to methods for altering polypeptide sequence known to one of ordinary
skill in the art such as are found in references that compile such methods, e.g. Molecular
Cloning: A Laboratory Manual, J. Sambrook, et al., eds., Second Edition, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York, 1989, or Current Protocols in
Molecular Biology, F.M. Ausubel, et al., eds., John Wiley & Sons, Inc., New York.
Exemplary functionally equivalent variants or homologs of the colon cancer-associated
polypeptides include conservative amino acid substitutions of in the amino acid sequences of
proteins disclosed herein. Conservative substitutions of amino acids include substitutions
made amongst amino acids within the following groups: (a) M, L, V; (0} F, Y, W; ©) K, R,
H (@A G @S T;(MQ N and (g)E D.

For example, upon determining that a peptide is a colon cancer-associated
polypeptide, one can make conservative amino acid substitutions to the amino acid sequence
of the peptide, and still have the polypeptide retain its specific antibody-binding
characteristics.

Conservative amino-acid substitutions in the amino acid sequence of colon cancer-
agsociated polypeptides to produce functionally equivalent variants of colon cancer-
associated polypeptides typically are made by alteration of a nucleic acid encoding a colon
cancer-associated polypeptide. Such substitutions can be made by a variety of methods
known to one of ordinary skill in the art. For example, amino acid substitutions may be made
by PCR-directed mutation, site-directed mutagenesis according to the method of Kunkel
(Kunkel, Proc. Nat. Acad. Sci. U.S.A. 82: 488-492, 1985), or by chemical synthesis of a gene
encoding a colon cancer-associated polypeptide. Where amino acid substitutions are made to
a small unique fragment of a colon cancer-associated polypeptide, such as an antigenic
epitope recognized by autologous or allogeneic sera or cytolytic T lymphocyies, the
substitutions can be made by directly synthesizing the peptide. The activity of functionally
equivalent fragments of colon cancer-associated polypeptides can be tested by cloning the
gene encoding the altered colon cancer-associated polypeptide into a bacterial or mammalian
expression vector, introducing the vector into an appropriate host cell, expressing the altered

polypeptide, and testing for a functional capability of the colon cancer-associated
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polypeptides as disclosed herein. Peptides that are chemically synthesized can be tested
directly for function, e.g., for binding to antisera recognizing associated antigens.

The invention as described herein has a number of uses, some of which are described
elsewhere herein. First, the invention permits isolation of the colon cancer-associated protein
molecules. A variety of methodologies well-known to the skilled practitioner can be utilized
to obtain isolated colon cancer-associated polypeptide molecules. The polypeptide may be
purified from cells that naturally produce the polypeptide, by chromatographic means or
immunological recognition. Alternatively, an expression vector may be introduced into cells
to cause production of the polypeptide. In another method, mRNA transcripts may be
microinjected or otherwise introduced into cells to cause production of the encoded
polypeptide. Translation of mRNA in cell-free extracts such as the reticulocyte lysate system
also may be used to produce polypeptide. Those skilled in the art also can readily follow
known methods for isolating colon cancer-associated polypeptides. These include, but are
not limited to, immunochromatography, HPLC, size-exclusion chromatography, ion-
exchange chromatography, and immune-affinity chromatography.

The isolation and identification of colon cancer-associated polypeptides also permits
the artisan to diagnose a disorder characterized by expression of colon cancer-associated
polypeptides, and characterized preferably by an immune response against the colon cancer-
associated polypeptides.

The methods related to colon cancer-associated polypeptide immune responses
involve determining the immune response (antibody or cellular) against one or more colon
cancer-associated polypeptides. The immune response can be assayed by any of the various
immunoassay methodologies known to one of ordinary skill in the art. For example, the
antigenic colon cancer-associated polypeptides can be used as a target to capture antibodies
from a blood sample drawn from a patient in an ELISA assay.

The methods related to colon cancer-associated polypeptide expression involve
determining expression of one or more colon cancer-associated nucleic acids, and/or encoded
colon cancer-associated polypeptides and/or peptides derived therefrom and comparing the
expression with that in a colon cancer-free subject. Such determinations can be carried out
via any standard nucleic acid determination assay, including the polymerase chain reaction,
or assaying with labeled hybridization probes. Such hybridization methods include, but are

not Jimited to microarray techniques.
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The invention also makes it possible to isolate proteins that specifically bind to colon
cancer-associated antigens as disclosed herein, including antibodies and cellular binding
partners of the colon cancer-associated polypeptides. Additional uses are described further
herein.

The invention also involves agents such as polypeptides that bind to colon cancer-
associated polypeptides. Such binding agents can be used, for example, in screening assays
to detect the presence or absence of colon cancer-associated polypeptides and complexes of
colon cancer-associated polypeptides and their binding partners and in purification protocols
to isolate colon cancer-associated polypeptides and complexes of colon cancer-associated
polypeptides and their binding partners. Such agents also may be used to inhibit the native
activity of the colon cancer-associated polypeptides, for example, by binding to such
polypeptides.

The invention, therefore, embraces peptide binding agents which, for example, can be
antibodies or fragments of antibodies having the ability to selectively bind to colon cancer-
associated polypeptides. Antibodies include polyclonal and monoclonal antibodies, prepared
according to conventional methodology.

Significantly, as is well-known in the ast, only a small portion of an antibody
molecule, the paratope, is involved in the binding of the antibody to its epitope (see, in
general, Clark, W .R. (1986) The Experimental Foundations of Modern Immunollugy_ Wiley &
Sons, Inc., New York; Roitt, I. (1991) Essential Immunology, 7th Ed., Blackwell Scientific
Publications, Oxford). The pFc' and Fe regions, for example, are effectors of the complement
cascade but are not involved in antigen binding. An antibody from which the pFc' region has
been enzymatically cleaved, or which has been produced without the ch' region, designated
an P(ab"); fragment, retains both of the antigen binding sites of an intact antibody. Similarly,
an antibody from which the Fc region has been enzymatically cleaved, or which has been
produced without the Fc region, designated an Fab fragment, retains one of the antigen
binding sites of an intact antibody molecule. Proceeding further, Fab fragments consist of a
covalently bound antibody light chain and a postion of the antibody heavy chain denoted Fd.
The Fd fragments are the major determinant of antibody specificity (a single Fd fragment
may be associated with up to ten different light chains without altering antibody specificity)

and Fd fragments retain epitope-binding ability in isolation.
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‘Within the antigen-binding portion of an antibody, as is well-known in the art, there
are complementarity determining regions (CDRs), which directly interact with the epitope of
the antigen, and framework regions (FRs), which maintain the tertiary structure of the
paratope (see, in general, Clark, 1986; Roitt, 1991). In both the heavy chain Fd fragment and
the light chain of IgG immunoglobulins, there are four framework regions (FR1 through FR4)
separated respectively by three complementarity determining regions (CDR1 through CDR3).
The CDRs, and in particular the CDR3 regions, and more particularly the heavy chain CDR3,
are largely responsible for antibody specificity.

It is now well-established in the art that the non-CDR regions of a mammalian
antibody may be replaced with similar regions of conspecific or heterospecific antibodies
while retaining the epitopic specificity of the original antibody. This is most clearly
manifested in the development and use of “humanized” antibodies in which non-human
CDRs are covalently joined to human FR and/or Fe/pFc' regions to produce a functional
antibody. See, e.g., U.S. patents 4,816,567, 5,225,539, 5,585,089, 5,693,762 and 5,859,205.

Fully human monoclonal antibodies also can be prepared by immunizing mice
transgenic for large portions of human immunoglobulin heavy and light chain loci,

Following immunization of these mice (e.g., XenoMouse (Abgenix), HuMAb mice
(Medarex/GenPharm)), monoclonal antibodies can be prepared according to standard
hybtidoma technology. These monoclonal antibodies will have human immunoglobulin
amino acid sequences and therefore will not provoke human anti-mouse antibody (HAMA)
responses when administered to humans,

Thus, as will be apparent to one of ordinary skill in the art, the present invention also
provides for F(ab'),, Fab, Fv and Fd fragments; chimeric antibodies in which the Fc and/or
FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been replaced by
homologous human or non-human sequences; chimeric F(ab'); fragment antibodies in which
the FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been replaced by
homologous human or non-human sequences; chimeric Fab fragment antibodies in which the
FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been replaced by
homologous human or non-human sequences; and chimeric Fd fragment antibodies in which
the FR and/or CDR1 and/or CDR2 regions have been replaced by homologous human or non-

human sequences. The present invention also includes so-called single chain antibodies.
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Thus, the invention involves polypeptides of numerous size and type that bind
specifically to colon cancer-associated polypeptides, and complexes of both colon cancer-
associated polypeptides and their binding partners. These polypeptides may be derived also
from sources other than antibody technology. For example, such polypeptide binding agents
can be provided by degenerate peptide libraries which can be readily prepared in solution, in
immobilized form or as phage display libraries. Combinatorial libraries also can be
synthesized of peptides containing one or more amino acids. Libraries further can be
synthesized of peptoids and non-peptide synthetic moieties.

Phage display can be particularly effective in identifying binding peptides useful
according to the invention. Briefly, one prepares a phage library (using e.g. m13, fd, or
lambda phage), displaying inserts from 4 to about 80 amino acid residues using conventional
procedures. The inserts may represent, for example, a completely degenerate or biased array.
One then can select phage-bearing inserts which bind to the colon cancer-associated
polypeptide. This process can be repeated through several cycles of reselection of phage that
bind to the colon cancer-associated polypeptide. Repeated rounds lead to enrichment of
phage bearing particular sequences. DNA sequence analysis can be conducted to identify the
sequences of the expressed polypeptides. The minimal linear portion of the sequence that
binds to the colon cancer-associated polypeptide can be determined. One can repeat the
procedure using a biased library containing inserts containing part or all of the minimal linear
portion plus one or more additional degenerate residues upstream or downstream thereof.
Yeast two-hybrid screening methods also may be used to identify polypeptides that bind to
the colon cancer-associated polypeptides.

Thus, the colon cancer-associated polypeptides of the invention, including fragments
thereof, can be used to screen peptide libraries, including phage display libraries, to identify
and select peptide binding partners of the colon cancer-associated polypeptides of the
invention. Such molecules can be used, as described, for screening assays, for purification
protocols, for interfering directly with the functioning of colon cancer-associated
polypeptides and for other purposes that will be apparent to those of ordinary skill in the art.
For example, isolated colon cancer-associated polypeptides can be attached to a substrate
(e.g., chromatographic media, such as polystyrene beads, or a filter), and then a solution
suspected of containing the binding partner may be applied to the substrate. If a binding

partner that can interact with colon cancer-associated polypeptides is present in the solution,
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then it will bind to the substrate-bound colon cancer-associated polypeptide. The binding
partner then may be isolated.

As detailed herein, the foregoing antibodies and other binding molecules may be used
for example, to identify tissues expressing protein or to purify protein. Antibodies also may
be coupled to specific diagnostic labeling agents for imaging of cells and tissues that express
colon cancer-associated polypeptides or to therapeutically useful agents according to standard
coupling procedures. Diagnostic agents include, but are not limited to, barium sulfate,
iocetamic acid, iopanoic acid, ipodate calcium, diatrizoate sodium, diatrizoate meglumine,
metrizamide, tyropanoate sodium and radiodiagnostics including positron emitters such as
fluorine-18 and carbon-11, gamma emitters such as iodine-123, technitium-99m, iodine-131
and indium-111, nuclides for nuclear magnetic resonance such as fluorine and gadolinium.

The invention also includes methods to monitor the onset, progression, or regression
of colon cancer in a subject by, for example, obtaining samples at sequential times from a
subject and assaying such samples for the presence and/or absence of an antigenic response
that is a marker of the condition. A subject may be suspected of having colon cancer or may
be believed not to have colon cancer and in the latter case, the sample may serve as a normal
baseline level for comparison with subsequent samples.

Onset of a condition is the initiation of the changes associated with the condition in.a
subject. Such changes may be evidenced by physiological symptoms, or may be clinically
asymptomatic. For example, the onset of colon cancer may be followed by a period during
which thete may be colon cancer-associated physiological changes in the subject, even
though clinical symptoms may not be evident at that time. The progression of a condition
follows onset and is the advancement of the physiological elements of the condition, which
may or may not be marked by an increase in clinical symptoms. In contrast, the regression of
a condition is a decrease in physiological characteristics of the condition, perhaps with a
parallel reduction in symptoms, and may result from a treatment or may be a natural reversal
in the condition.

A marker for colon cancer may be the specific binding of a colon cancer-associated
polypeptide with an antibody. Onset of a colon cancer condition may be indicated by the
appearance of such a marker(s) in a subject’s samples where there was no such marker(s)
determined previously. For example, if marker(s) for colon cancer are determined not to be

present in a first sample from a subject, and colon cancer marker(s) are determined to be
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present in a second or subsequent sample from the subject, it may indicate the onset of
cancer. )

Progression and regression of a colon cancer condition may be generally indicated by
the increase or decrease, respectively, of marker(s) in a subject’s samples over time. For
example, if marker(s) for colon cancer are determined to be present in a first sample from a
subject and additional marker(s) or more of the initial marker(s) for colon cancer are
determined to be present in a second or subsequent sample from the subject, it may indicate
the progression of cancer. Regression of cancer may be indicated by finding that marker(s)
determined to be present in a sample from a subject are not determined to be found, or found
at lower amounts in a second or subsequent sample from the subject.

The progression and regression of a colon cancer condition may also be indicated
based on characteristics of the colon cancer-associated polypeptides determined in the
subject. For example, some colon cancer-associated polypeptides may be abnormally
expressed at specific stages of colon cancer (e.g. early-stage colon cancer-associated
polypeptides; mid-stage colon cancer-associated polypeptides; and late-stage colon cancer-
associated polypeptides). Another example, although not intended to be limiting, is that
colon cancer-associated polypeptides may be differentially expressed in primary tumors
versus metastases, thereby allowing the stage and/or diagnostic level of the disease to be
established, based on the identification of selected colon cancer-associated polypeptides in a
subject sample.

Another method of staging colon cancer may be' based on variation in a subject’s
immuune response to colon cancer-associated polypeptides, which may or may not be
abnormally expressed in the subject. Variability in the immune response to the polypeptides
may be used to indicate the stage of colon cancer in a subject, for example, some colon
cancer-associated polypeptides may trigger an immune response at different stages of the
colon cancer than that triggered by other colon cancer-associated polypeptides.

Different types of colon cancer, such as familial adenomatous polyposis (FAP) or
hereditary nonpolyposis colon cancer (HNPCC), also known as Lynch syndrome, may
express different colon. cancer-associated polypeptides and the encoding nucleic acid
molecules thereof, or may have different spatial or temporal expression patterns. Such

Vvariations may allow cancer-specific diagnosis and subsequent treatment tailored to the

JP 2004-534218 A 2004.11.11
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patient’s specific condition. These colon cancer-specific diagnoses may also be based on the
variations in immune responses to the different colon cancer-associated polypeptides.

The invention includes kits for assaying the presence of colon cancer-associated
polypeptides and/or antibodies that specifically bind to colon cancer-associated polypeptides.
An example of such a kit may include the above-mentioned polypeptides bound to a
substrate, for example a dipstick, which is dipped into a blood or body fluid sample of a
subject. The surface of the substrate may then be processed using procedures well known to
those of skill in the art, to assess whether specific binding occurred between the polypeptides
and agents (e.g. antibodies) in the subject’s sample. For example, procedures may include,
but are not limited to, contact with a secondary antibody, or other method that indicates the
presence of specific binding.

Another example of a kit may include an antibody or antigen-binding fragment
thereof, that binds specifically to a colon cancer-associated polypeptide. The antibody or
antigen-binding fragment thereof, may be applied to a tissue sample from a patient with colon
cancer and the sample then processed to assess whether specific binding occurs between the
antibody and a polypeptide or other component of the sample. In addition, the antibody or
antigen-binding fragment thereof, may be applied to a stool sample from a subject, either
suspected of having colon cancer, diagnosed with colon cancer, or believed.to be free of
colon cancer. As will be understood by one of skill in the art, such binding assays may also
be performed with a sample or object contacted with an antibody and/or colon cancer-
associated polypeptide that is in solution, for example in a 96-well plate or applied directly to
an object surface.

The foregoing kits can include instructions or other printed material on how to use the
various components of the kits for diagnostic purposes.

The invention further includes nucleic acid or protein microarrays with colon cancer-
associated peptides or nucleic acids encoding such polypeptides. In this aspect of the
invention, standard techniques of microarray technology are utilized to assess expression of
the colon cancer-associated polypeptides and/or identify biological constituents that bind
such polypeptides. The constituents of biological samples include antibodies, lymphocytes
(particularly T lymphocytes), and the like. Protein microarray technology, which is also
known by other names including: protein chip technology and solid-phase protein array

technology, is well known to those of ordinary skill in the art and is based on, but not limited
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t0, obtaining an array of identified peptides or proteins on a fixed substrate, binding target
molecules or biological constituents to the peptides, and evaluating such binding. See, €.g.,
G. MacBeath and S.L. Schreiber, “Printing Proteins as Microarrays for High-Throughput
Function Determination,” Science 289(5485):1760-1763, 2000. Nucleic acid arrays,
patticularly arrays that bind colon cancer-associated peptides, also can be used for diagnostic
applications, such as for identifying subjects that have a condition characterized by colon
cancer-associated polypeptide expression.

Microarray substrates include but are not limited to glass, silica, aluminosilicates,
borosilicates, metal oxides such as alumina and nickel oxide, various clays, nitrocellulose, or
nylon. The microarray substrates may be coated with a compound to enhance synthesis of a
probe (peptide or nucleic acid) on the substrate. Coupling agents or groups on the substrate
can be used to covalently link the first nucleotide or amino acid to the substrate. A variety of
coupling agents or groups are known to those of skill in the art. Peptide or nucleic acid
probes thus can be synthesized directly on the substrate in a predetermined grid.
Alternatively, peptide or nucleic acid probes can be spotted on the substrate, and in such
cases the substrate may be coated with a compound to enhance binding of the probe to the
substrate. In these embodiments, presynthesized probes are applied to the substrate in a
precise, predetermined volume and grid pattern, preferably utilizing a computer-controlled
robot to apply probe to the substrate in a contact-printing manner or in a non-contact manner
such as ink jet or piezo-electric delivery. Probes may be covalently linked to the substrate.

Targets are peptides or proteins and may be natural or synthetic. The tissue may be
obtained from a subject or may be grown in culiure (e.g. from a cell line).

In some embodiments of the invention, one or more control peptide or protein
molecules are attached to the substrate. Preferably, control peptide or protein molecules
allow determination of factors such as peptide or protein quality and binding characteristics,
reagent quality and effectiveness, hybridization success, and analysis thresholds and success.

Nucleic acid microarray technology, which is also known by other names including:
DNA chip technology, gene chip technology, and solid-phase nucleic acid array technology,
is well known to those of ordinary skill in the art and is based on, but not limited to, obtaining
an array of identified nucleic acid probes on a fixed substrate, labeling target molecules with
reporter molecules (e.g., radioactive, chemiluminescent, or fluorescent tags such as

fluorescein, Cye3-dUTP, or Cye5-dUTP), hybridizing target nucleic acids to the probes, and
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evaluating target-probe hybridization. A probe with a nucleic acid sequence that perfectly
matches the target sequence will, in general, result in detection of a stronger reporter-
molecule signal than will probes with less perfect matches. Many components and
techniques utilized in nucleic acid microarray technology are presented in The Chipping
Forecast, Nature Genetics, Vol.21, Jan 1999, the entire contents of which is incorporated by
reference herein.

According to the present invention, nucleic acid microarray substrates may include
but are not limited to glass, silica, aluminosilicates, borosilicates, metal oxides such as
alumina and nickel oxide, various clays, nitrocellulose, or nylon. In all embodiments, a glass
substrate is preferred. According to the invention, probes are selected from the group of
nucleic acids including, but not limited to: DNA, genomic DNA, cDNA, and
oligonucleotides; and may be natural or synthetic. Oligonucleotide probes preferably are 20
to 25-mer oligonucleotides and DNA/CDNA probes preferably are 500 to 5000 bases in
Iength, although other lengths may be used. Appropriate probe length may be determined by
one of ordinary skill in the art by following art-known procedures. In one embodiment,
preferred probes are sets of more than two of the colon cancer-associated polypeptide nucleic
acid molecules set forth herein, or one of the novel colon cancer-associated polypeptide
nucleic acid molecules as described herein. Probes may be purified to remove contaminants
using standard methods known to those of ordinary skill in the art such as gel filtration or
precipitation.

In one embodiment, the microarray substrate may be coated with a compound to
enhance synthesis of the probe on the substrate. Such compounds include, but are not limited
to, oligoethylene glycols. In another embodiment, coupling agents or groups on the substrate
can be used to covalently link the first nucleotide or olignucleotide to the substrate. These
agents or groups may include, for example, amino, hydroxy, bromo, and carboxy groups.
These reactive groups are preferably attached to the substrate through a hydrocarbyl radical
such as an atkylene or phenylene divalent radical, one valence position occupied by the chain
bonding and the remaining attached to the reactive groups. These hydrocarbyl groups may
contain up to about ten carbon atoms, preferably up to about six carbon atoms. Alkylene
radicals are usually preferred containing two to four carbon atoms in the principal chain.

These and additional details of the process are disclosed, for example, in U.S. Patent

4,458,066, which is incorporated by reference in its entirety.
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In one embodiment, probes are synthesized directly on the substrate in a
predetermined grid pattern using methods such as light-directed chemical synthesis,
photochemical deprotection, or delivery of nucleotide precursors to the substrate and
subsequent probe production.

In another embodiment, the substrate may be coated with a compound to enhance
binding of the probe to the substrate. Such compounds include, but are not limited to:
polylysine, amino silanes, amino-reactive silanes (Chipping Forecast, 1999) or chromium. In
this embodiment, presynthesized probes are applied to the substrate in a precise,
predetermined volume and grid pattern, utilizing a computer-controlled robot to apply probe
to the substrate in a contact-printing manner or in a non-contact manner such as ink jet or
piezo-electric delivery. Probes may be covalently linked to the substrate with methods that
include, but are not limited to, UV-irradiation. In another embodiment probes are linked to
the substrate with heat.

Targets for microarrays are nucleic acids selected from the group, including but not
limited to: DNA, genomic DNA, cDNA, RNA, mRNA and may be natural or synthetic. In
all embodiments, nucleic acid target molecules from human tissue are preferred. The tissue
may be obtained from a subject or may be grown in culture (e.g. from a cell line).

In embodiments of the invention one or more control nucleic acid molecules are
attached to the substrate. Preferably, control nucleic acid molecules allow determination of
factors such as nucleic acid quality and binding characteristics, reagent quality and
effectiveness, hybridization success, and analysis thresholds and success. Control nucleic
acids may include but are not limited to expression products of genes such as housekeeping
genes or fragments thereof.

In some embodiments, one or more control nucleic acid molecules are attached to the
substrate. Preferably, control nucleic acid molecules allow determination of factors such as
binding characteristics, reagent quality and effectiveness, hybridization success, and analysis

thresholds and success.

Examples
Example 1
Method
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Serum samples from patients with colon cancer were screened using a modification of
the plaque assay, termed a spot assay. In this method, 80 x 120mm nitrocellulose membranes
were precoated with a film of NZY/0.7% Agarose/2.5 mM IPTG and placed on a reservoir
layer of NZY/0.7% Agarose in a 86 x 128mm Omni Tray (Nalge Nunc International Corp.,
Naperville, IL). Approximately 1.0 x 10° pfu of monoclonal phage encoding individual
serologically defined colon cancer antigens, in a volume of 2041, were mixed with 20l of
exponentially growing E. coli XL-1 Blue MRF and spotted (0.7-pl aliquots) on the precoated
nitrocellulose membranes. Membranes were incubated for 15 hours at 37°C. A total of 75
different serologically defined colon cancer antigens were spotted in duplicate per
nitrocellulose membrane. The agarose film was then removed from the membrane and the
filters were processed for reactivity with indjvidual serum samples (1:200 dilution), as
described in Scanlan, et al., Int. J. Cancer 76:652-658 (1998) and Scanlan, et al., Int. J.
Cancer 83:456-64, (1999).

Results

The results (see Table 1) indicate that 37/75 sera (49%) reacted with at least 1 antigen,
17775 sera (23%) reacted with 2 or more antigens, 6/75 sera (8%) reacted with 3 or more
antigens, and 2/75 sera (3%) reacted with 4 or more antigens. The reactivity of individual

antigens is shown in Table 2.

Table 1. Colon Cancer Serology

Reactivity of 75 sera from colon cancer patients versus 15 antigens, none of which react with

normal sera (0/75, assayed by spot blot as described).

Sera Number Reactive NY-antigens
COF1 Negative

COF2 Negative

COF3 Negative

COF4 Negative

COF5 Negative

COF6 CO61 +++

COF7 CO26 ++++, BSO-1 ++++, CO61 ++++
COF8 Negative

COF9 REN32 +++

COF10 P53 +++, CO58 ++
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Sera Number

Reactive NY-antigens

COF11

TNKL +, ESO-1 ++++

COF12 CO9%4 ++

COF13 Negative

COF14 Negative

COF15 SSX-2 ++

COF16 CO45 4+, CO42 ++
COF17 Negative

COF18 Negative

COF19 Negative

COF20 Negative

COF21 CO 58 +

COF22 TNKL ++, CO45 ++, CO42 ++
COF23 CO41 ++

CO24 Negative

CO25 Negative

CO26 TNKL +++

CcO27 CO435 +4+++

C0O28 CO9 ++++, ESO-1 ++++, CO58 +4+++, CO61 ++
CO29 MAGE-3 +, ESO-1 +
CO30 P53 4+

CO31 Negative

CO32 Negative

CO33 MAGE-3 +++

CO34 Negative

C035 Negative

CO36 CO41 +++

€037 Negative —
CO38 Negative

CO39 Negative

CO40 C042 +, CO95 +

CO41 Negative

C042 P53 +4++

CO43 P53 +4+++, CO94 4+
CO44 Negative

CO45 P53 +++

CO46 Negative

C047 CO61 +

CO48 P53 ++++, MAGE-3 ++
C049 Negative

CO50 Negative

JP 2004-534218 A 2004.11.11
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Sera Numb Reactive NY-anti
CO51 CO9 +
COF52 Negative
CO53 TNKL +, p53 ++++
CO54 Negative
CO55 ESO-1 ++++
CO56 Negative
CO57 Negative
CO358 Negative
CO359 Negative
CO60 SSX-1 +, MAGE-3 +, CO42 +, CO61 ++++
CO61 TNKL ++
**CO62 **same sera as CO28
**C0O63 **same sera as CO29
CO64 TNKL +
C0O65 Negative
**+C0O66 **same sera as CO30
CO67 P33 ++
CO68 MAGE-3 +, CO42 +
CO69 Negative
CO70 Negative
CO71 REN32 +, MAGE-3 +
CO72 Negative
CO73 REN32 ++, p53 +
CO74 Negative
CO75 P53 +++
CO76 Negative
co77 CO9%4 ++++, CO95 +++, p53 ++
CO78 CO42 ++, CONM ++++, CO95 ++

+, 4+, -+++, and ++++ indicate the range of reactivity from lowest to highest.

Table 2: Reactivity of individual antigens (includes autologous where applicable)

CO13 (p53)
CO-26 (MINK 1):
ESO-1:

REN-32 (Lamin C):

TNKL (BC-203):
SSX-2:

CO-45 (Tudor like):

CO-41 (MBD2):
MAGE-3

CO-9 (HIDAC 5)
CO-42 (TRIP4):

13/76
2/76
5175
3/75
6/75
2/75
4/76
3/76
6/75
3176
7176

JP 2004-534218 A 2004.11.11
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CO-61 (HIP1R): 5175
CO-58 (KNSL6): 3/75
CO-94 (seb4D): 4175
C0-95 (KIAA1416) 4175
Table 3. Sequence Identification Numbers
Sequence Name Nucleotide SEQ ID NO Protein SEQ ID NO.
CO-95 (KIAA1416) 1 16
CO-94 (seb4D) 2 17
C0-9 (HDAC 5) 3 18
CO-61 (HIP1R) 4 19
CO-58 (KNSL6) 5 20
CO-45 (Tudor like) 6 21
CO-42 (TRIP4) 7 22
CO-41 (MBD2) 8 23
CO-13 (P53) 9 24
Ren-32 (Lamin C) 10 25
TNKL (BC-203) 11 26
CO-26 (MNK 1) 12 27
SSX-2 13 28
MAGE-3 14 29
ESO-1 15 30

Other aspects of the invention will be clear to the skilled artisan and need not be

repeated here. Each reference cited herein is incorporated by reference in its entirety.

The terms and expressions which have been employed are used as terms of

description and not of limitation, and there is no intention in the use of such terms and

expressions of excluding any equivalents of the features shown and described or portions

thereof, it being recognized that various modifications are possible within the scope of the

invention.

We claim:

JP 2004-534218 A 2004.11.11
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Claims
1. A metbod for diagnosing colon cancer in a subject comprising:

obtaining a biological sample from a subject,

contacting the sample with at least two different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15, and

determining specific binding between the colon cancer-associated polypeptides and
agents in the sample, wherein the presence of specific binding is diagnostic for colon cancer

in the subject.

2. The method of claim 1, wherein the sample is blood.

3. The method of claim 1, wherein the biological sample is contacted with at least 3, 4,
5,6,7,8,9,10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded
by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15.

4, The method of claim 1, wherein the agents are antibodies or antigen-binding

fragments thereof.

5. The method of claim 1, further comprising:

contacting the biological sample with a colon cancer-associated polypeptide other
than those encoded by nucleic acid molecules comprising a nucleotide sequence selected
from the group consisting of SEQ ID NOs:1-15.

6. A method for diagnosing colon cancer in a subject comprising:

obtaining a biological sample from a subject,

contacting the sample with antibodies or antigen-binding fragments thereof, that bind
specifically to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15, and
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determining specific binding between the antibodies or antigen-binding fragments
thereof and colon cancer-associated polypeptides in the sample, wherein the presence of

specific binding is diagnostic for colon cancer in the subject.

7. The method of claim 6, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.
8. The method of claim 7, wherein the tissue is colorectal tissue.

9. The method of claim 6, wherein the biological sample is contacted with antibodies or
antigen-binding fragments thereof, that bind specifically to at least 3,4, 5,6,7, 8,9, 10, 11,
12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of SEQ ID

NOs:1-15.

10.  The method of claim 6, further comprising:

contacting the biological sample with an antibody or antigen-binding fragment
thereof, that binds specifically to a colon cancer-associated polypeptide other than those
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15.

11.  The method of claim 6, wherein the antibodies are monoclonal or polyclonal

antibodies.

12. The method of claim 6, wherein the antibodies are chimeric, human, or humanized

antibodies.
13.  The method of claim 6, wherein the antibodies are single chain antibodies.

14,  The method of claim 6, wherein the antigen-binding fragments are F(ab"),, Fab, Fd, or

Tv fragments.

JP 2004-534218 A 2004.11.11
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15. A method for determining onset, progression, or regression, of colon cancer in a
subject, comprising:

obtaining from a subject a first biological sample,

contacting the first sample with at least two different colon cancer-associated
polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence selected
form the group consisting of SEQ ID NOs:1-15,

determining specific binding between agents in the first sample and the at least two
different colon cancer-associated polypeptides,

obtaining from a subject a second biological sample,

contacting the second biological sample with at least two different colon cancer-
associated polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence
selected form the group consisting of SEQ ID NOs:1-15,

determining specific binding between agents in the second sample and the at least two
different colon cancer-associated polypeptides, and

comparing the determination of binding in the first sample to the determination of
specific binding in the second sample as a determination of the onset, progression, or

regression of the colon cancer.
16.  The method of claim 15, wherein the sample is a blood sample.

17.  The method of claim 15, wherein binding is determined between the agents and at
least 3, 4,5,6,7,8,9, 10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group

consisting of SEQ ID NOs:1-15.

18.  The method of claim 15, wherein the agents are antibodies or antigen-binding

fragments thereof.

19.  The method of claim 15, further comprising:
determining binding between the agents and a colon cancer-associated polypeptide
other than those encoded by a nucleic acid molecule comprising a nucleotide sequence

selected from the group consisting of SEQ ID NOs:1-15.

JP 2004-534218 A 2004.11.11
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20. A method for determining onset, progression, or regression, of colon cancer in a
subject, comprising:

obtaining from a subject a first biological sample,

contacting the first sample with antibodies or antigen-binding fragments thereof, that
bind specifically to at least two different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1-15,

determining specific binding between colon cancer-associated polypeptides in the first
sample and the antibodies or antigen-binding fragments thereof,

obtaining from a subject a second biological sample,
contacting the second sample with antibodies or antigen-binding fragments thereof, that bind
specifically to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15,

determining specific binding between colon cancer-associated polypeptides in the
second sample and the antibodies or antigen-binding fragments thereof, and

comparing the determination of specific binding in the first sample to the
determination of specific binding in the second sample as a determination of the onset,

progression, or regression of colon cancer.

21.  The method of claim 20, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.
22, The method of claim 21, wherein the tissue is colorectal tissue.

23. The method of claim 20, wherein binding is determined between the colon cancer-
associated polypeptides and aﬁtibodies or antigen-binding fragments thereof, that bind
specifically to least 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, or 15 different colon cancer-
associated polypeptides encoded by nucleic acid molecules comprising a nucleotide sequence

selected from the group consisting of SEQ ID NOs:1-15.
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24, The method of claim 20, further comprising:
determining binding between the colon cancer-associated polypeptide and an antibody
or antigen-binding fragment thereof, that binds specifically to a colon cancer-associated
polypeptide other than those encoded by nucleic acid molecules comprising a nucleotide

sequence selected from the group consisting of SEQ ID NOs:1-15.

25, The method of claim 20, wherein the antibodies are monoclonal or polyclonal

antibodies.

26. The method of claim 20, wherein the antibodies are chimeric, human, or humanized

antibodies.

27. The method of claim 20, wherein the antibodies are single chain antibodies.

28.  The method of claim 20, wherein the antigen-binding fragments are F(ab’),, Fab, Fd,

or Fv fragments.

29. A method for selecting a course of treatment of a subject having or suspected of
having colon cancer, comprising:

obtaining from the subject a bjological sample,

contacting the sample with at least two different colon cancer-associated polypeptides
encoded by nucleic acid molecules comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs:1-15,

determining specific binding between agents in the sample that are differentially
expressed in different types of cancer, and the colon cancer-associated polypeptides, and

selecting a course of treatment appropriate to the cancer of the subject.

30.  The method of claim 29, wherein the treatment is administering antibodies that

specifically bind to the colon cancer-associated polypeptides.

31. The method of claim 30, wherein the antibodies are labeled with one or more

cytotoxic agents.

JP 2004-534218 A 2004.11.11
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32.  The method of claim 29, wherein the sample is a blood sample.

33.  The method of claim 29, wherein the agents are antibodies or antigen-binding

fragments thereof.

34. The method of claim 29, wherein the sample is contacted with at least 3,4, 5,6, 7, 8,
9, 10, 11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ

ID NOs:1-15.

35.  The method of claim 29, further comprising:
contacting the sample with a colon cancer-associated polypeptide other than those
encoded by a nucleic acid molecule comprising a nucleotide sequence selected from the

group consisting of SEQ ID NOs:1-15.

36. A method for selecting a course of treatment of a subject having or suspected of
having colon cancer, comprising:

obtaining from the subject a biological sample,

contacting the sample with antibodies or antigen-binding fragments thereof that bind
specifically to at least two different colon cancer-associated polypeptides encoded by nucleic
acid molecules comprising a nucleotide sequence selected from the group consisting of SEQ
ID NOs:1-15,

determining specific binding between colon cancer-associated polypeptides in the
sample that are differentially expressed in diffexent types of cancer, and the antibodies or
antigen-binding fragments thereof, and

selecting a course of treatment appropriate to the cancer of the subject.

37.  The method of claim 36, wherein the treatment is administering antibodies that

specifically bind to the colon cancer-associated polypeptides.

JP 2004-534218 A 2004.11.11
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38. The method of claim 37, wherein the antibodies are labeled with one or more

cytotoxic agents.

39.  The method of claim 36, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.
40, The method of claim 39, wherein the tissue is colorectal tissue.

41.  The method of claim 36, wherein the sample is contacted with antibodies or
antigen-binding fragments thereof, that bind specifically to least 3,4, 5, 6,7, 8,9, 10, 11, 12,
13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1-15.

42, The method of claim 36, further comprising:

contacting the sample with an antibody or antigen-binding fragment thereof, that
binds specifically to a colon cancer-associated polypeptide other than those encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of

SEQ ID NOs:1-15.

43,  The method of claim 37, wherein the antibodies are monoclonal or polyclonal

antibodies.

44, The method of claim 37, wherein the antibodies are chimeric, buman, or humanized

antibodies.
45.  The method of claim 37, wherein the antibodies are single chain antibodies.

46,  The method of claim 37, wherein the antigen-binding fragments are F(ab'),, Fab, Fd,
or Fv fragments.

47.  AKit for the diagnosis of colon cancer in a subject, comprising:

JP 2004-534218 A 2004.11.11
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at Jeast two different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of: SEQ ID
NOs: 1-15, one or more control antigens, and instructions for the use of the polypeptides in

the diagnosis of colon cancer.

48, The kit of claim 47, wherein the colon cancer-associated polypeptides are bound to a

substrate.

49. The kit of claim 47, wherein the kit comprises at least 3,4, 5, 6,7, 8, 9, 10, 11, 12, 13,
14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid molecules

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.

50.  The kit of claim 47, wherein the kit further comprises a colon cancer-associated
polypeptide other than those encoded by a nucleic acid molecule comprising a nucleotide

sequence selected from the group consisting of SEQ ID NOs:1-15.

51. A Kit for the diagnosis of colon cancer in a subject, comprising:

antibodies or antigen-binding fragments thereof that bind specifically to at least two
different colon cancer-associated polypeptides encoded by nucleic acid molecules comprising
a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15, one or more

control agents, and instructions for the use of the agents in the diagnosis of colon cancer.

52.  The kit of claim 51, wherein the one or more agents are antibodies or antigen-binding

fragments thereof.

53, The kit of claim 51, wherein the one or more agents are bound to a substrate.

54.  The kit of claim 51, wherein the kit comprises antibodies or antigen-binding
fragments thereof, that bind specifically to least 3,4, 5, 6,7, 8,9, 10, 11,12, 13, 14, 0r 15
different colon cancer-associated polypeptides encoded by nucleic acid molecules comprising

a nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.
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55.  The kit of claim 51, wherein the kit further comprises an antibody or antigen-binding
fragment thereof, that binds specifically to a colon cancer-associated polypeptide other than
those encoded by a nucleic acid molecule comprising a nucleotide sequence selected from the

group consisting of SEQ ID NOs:1-15.

56. A protein microarray comprising at least two different colon cancer-associated
polypeptides, wherein the colon cancer-associated polypeptides are encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of: SEQ ID

NOs: 1-15, fixed to a solid substrate.

57. The protein microarray of claim 56, wherein the microarray comprises at least 3, 4, 5,
6,7.8,9,10,11, 12, 13, 14, or 15 different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting

of SEQ ID NOs:1-15.

58.  The protein microatray of claim 56, further comprising a colon cancer-associated
polypeptide other than those encoded by a nucleic acid molecule comprising a nucleotide

sequence selected from the group consisting of SEQ ID NOs:1-15.

59.  The protein microarray of claim 56, further comprising at least one control

polypeptide molecule.

60. A protein microarray comprising antibodies or antigen-binding fragments thereof, that
specifically bind at least two different colon cancer-associated polypeptides encoded by
nucleic acid molecules comprising a nucleotide sequence selected from the group consisting

of: SEQ ID NOs:1-15, fixed to a solid substrate.

61.  The protein microarray of claim 60, wherein the microarray comprises antibodies or
antigen-binding fragments thereof, that bind specifically to least 3,4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, or 15 different colon cancer-associated polypeptides encoded by nucleic acid
molecules comprising a nucleotide sequence selected from the group consisting of SEQ ID

NOs:1-15.
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62.  The protein microarray of claim 60, further comprising an antibody or antigen-
binding fragment thereof, that binds specifically to a colon cancer-associated polypeptide
other than those encoded by a nucleic acid molecule comprising a nucleotide sequence

selected from the group consisting of SEQ ID NOs:1-15.

63.  The protein microarray of claim 60, further comprising at least one control

polypeptide molecule.

64. The protein microarray of claim 60, wherein the antibodies are monoclonal or

polyclonal antibodies.

65. The protein microarray of claim 60, wherein the antibodies are chimeric, human, or

humanized antibodies.

66.  The protein microarray of claim 60, wherein the antibodies are single chain

antibodies.

67.  The protein microarray of claim 60, wherein the antigen-binding fragments are

F(ab"),, Fab, Fd, or Fv fragments.

68. A nucleic acid microarray comprising at Jeast two nucleic acids selected from the

group consisting of SEQ ID NOs: 1-15, fixed to a solid substrate.

69.  The nucleic acid microarray of claim 68, wherein the microarray comprises at least 3,
4,5,6,7,8.9,10, 11, 12, 13, 14, or 15 different nucleic acid molecules comprising a

nucleotide sequence selected from the group consisting of SEQ ID NOs:1-15.

70.  The nucleic acid microarray of claim 68, further comprising a nucleic acid molecule

other than those selected from the group consisting of SEQ YD NOs:1-15.

JP 2004-534218 A 2004.11.11
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71.  The nucleic acid microarray of claim 68, further comprising at least one control

nucleic acid molecule.

72. A method for diagnosing colon cancer in a subject corprising:

obtaining from the subject a biological sample, and

determining the expression of at least two colon cancer-associated nucleic acid
molecules or expression products thereof in the sample, wherein the nucleic acid molecules
comprise a nucleotide sequence selected from the group consisting of: SEQ ID NO: 1-15,

wherein the expression is diagnosis of the colon cancer in the subject.

73. The method of claim 72, wherein expression is determined for at least 3,4, 5, 6,7, 8,
9,10, 11, 12, 13, 14, or 15 nucleic acid molecules comprising a nucleotide sequence selected

from the group consisting of SEQ ID NOs:1-15.

74.  The method of claim 72, further comprising:
determining expression of a colon cancer-associated nucleic acid molecule other than
those comprising a nucleotide sequence selected from the group consisting of SEQ ID

NOs:1-15.

75.  The method of claim 72, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.

76. The method of claim 75, wherein the tissue is colorectal tissue.

77.  The method of claim 72, wherein the expression of colon cancer-associated nucleic
acid molecules is determined by a method selected from the group consisting of nucleic acid

hybridization and nucleic acid amplification.

78.  The method of claim 77, wherein the hybridization is performed using a nucleic acid

microarray.

79. A method for determining onset, progression, or regression, of colon cancer in a

subject comprising:

JP 2004-534218 A 2004.11.11
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obtaining from a subject a first biological sample,

determining a level of expression of at least two colon cancer-associated nucleic acid
molecules or expression products thereof in the first sample, wherein the nucleic acid
molecules are selected from the group consisting of: SEQ ID NOs: 1-15,

obtaining from the subject a second biological sample,

determining a level of expression of at least two colon cancer-associated nucleic acid
molecules or expression products thereof in the second sample, wherein the nucleic acid
molecules are sclected from the group consisting of: SEQ ID NOs: 1-15, and

comparing the level of expression in the first sample to the level of expression in the

second sample as a determination of the onset, progression, or regression of the colon cancer.

80. The method of claim 79, wherein expression is determined for at least 3,4, 5,6, 7, 8,
9,10, 11, 12, 13, 14, or 15 nucleic acid molecules selected from the group consisting of SEQ
1D NOs:1-15.

81. The method of claim 79, further comprising:
determining expression for a colon cancer-associated nucleic acid molecule other than
those comprising a nucleotide sequence selected from the group consisting of SEQ ID

NOs:1-15.

82.  The method of claim 79, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.

83. The method of claim 82, wherein the tissue is colorectal tissue.

84. The method of claim 79, wherein the expression of colon cancer-associated nucleic
acid molecules is determined by a method selected from the group consisting of nucleic acid

hybridization and nucleic acid amplification.

85.  The method of claim 84, wherein the hybridization is performed using a nucleic acid

microarray.
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86. A method for diagnosing cancer in a subject comprising:

obtaining a biological sample from a subject,

contacting the sample with a colon cancer-associated polypeptide encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of
SEQ ID NOs:{, 2,4, and 5, and

determining specific binding between the colon cancer-associated polypeptide and
agents in the sample, wherein the presence of speciﬁ‘c binding is diagnostic for cancer in the

subject.
87.  The method of claim 86, wherein the sample is blood.

88.  The method of claim 86, wherein the agents are antibodies or antigen-binding

fragments thereof.
89.  The method of claim 86, wherein the cancer is colon cancer.

90. A method for diagnosing cancer in a subject comprising:

obtaining a biological sample from a subject, '

contacting the sample with an antibody or antigen-binding fragment thereof, that
binds specifically to a colon cancer-associated polypeptide encoded by a nucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of SEQ 1D
NOs:1, 2,4, and 5, and

determining specific binding between the antibody or antigen-binding fragment
thereof and the colon cancer-associated polypeptide in the sample, wherein the presence of

specific binding is diagnostic for cancer in the subject.

91.  The method of claim 90, wherein the sample is selected from the group consisting of:

tissue, stool, cells, blood, and mucus.

92.  The method of claim 91, wherein the tissue is colorectal tissue.

JP 2004-534218 A 2004.11.11
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93.  The method of claim 90, wherein the antibodies are monoclonal or polyclonal

antibodies.

94.  The method of claim 90, wherein the antibodies are chimeric, human, or humanized

antibodies.
95. The method of claim 90, wherein the antibodies ate single chain antibodies.

96. The method of claim 90, wherein the antigen-binding fragments are F(ab');, Fab, Fd,

or Fv fragments.
97. The method of claim 90, wherein the cancer is colon cancer.

98. A method for determining onset, progression, or regression, of cancer in a subject,
comprising:

obtaining from a subject a first biological sample,

contacting the first sample with a colon cancer associated polypeptide encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of
SEQ ID NOs:1, 2,4, and 5,

determining specific binding between agents in the first sample and the colon cancer-
associated,

obtaining from a subject a second biological sample,

contacting the second sample with a colon cancer associated polypeptide encoded by
a nucleic acid molecule comprising a nucleotide sequence selected from the group consisting
of SEQ ID NOs:1,2,4, and 5,

determining specific binding between agents in the second sample and the colon
cancer-associated polypeptide, and

comparing the determination of binding in the first sample to the determination of
specific binding in the second sample as a determination of the onset, progression, or

regression of cancer.

99.  The method of claim 98, wherein the sample is a blood sample.
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100. The method of claim 98, wherein the agents are antibodies or antigen-binding

fragments thereof.
101. The method of claim 98, wherein the cancer is colon cancer.

102. A method for determining onset, progression, or regression, of cancer in a subject,
comprising:

obtaining from a subject a first biological sample,

contacting the first sample with antibodies or antigen-binding fragments thereof, that
bind specifically to a colon cancer-associated polypeptides encoded by a nucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1,2,4,and 5,

determining specific binding between colon cancer-associated polypeptides in the fixst
sample and the antibodies or antigen-fragments thereof,

obtaining from a subject a second biological sample,

contacting the second sample with antibodies or antigen-binding fragments thereof,
that bind specifically to a colon cancer-associated polypeptides encoded by anucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOs:1, 2,4, and 5,

determining specific binding between colon cancer-associated polypeptides in the
second sample and the antibodies or antigen-binding fragments thereof, and

comparing the determination of specific binding in the first sample to the
determination of specific binding in the second sample as a determination of the onset,

progression, or regression of cancer.

103. The method of claim 102, wherein the sample is selected from the group consisting

of: tissue, stool, cells, blood, and mucus.

104. The method of claim 103, wherein the tissue is colorectal tissue.
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105. The method of claim 102, wherein the antibodies are monoclonal or polyclonal

antibodies.

106. The method of claim 102, wherein the antibodies are chimeric, human, or humanized

antibodies.
107.  The method of claim 102, wherein the antibodies are single chain antibodies.

108. The method of claim 102, wherein the antigen-binding fragments are F(ab'"),, Fab, Fd,

or Fv fragments.
109. The method of claim 102, wherein the cancer is colon cancer.

110. A method for selecting a course of treatment of a subject having or suspected of
having cancer, comprising:

obtaining from the subject a biological sample,

contacting the sample with a colon cancer-associated polypeptide encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group consisting of
SEQ ID NOs:1, 2,4, and 5,

determining specific binding between agents in the sample that are differentially
expressed in different types of cancer, and the colon cancer-associated polypeptide, and

selecting a course of treatment appropriate to the cancer of the subject.

111. The method of claim 110, wherein the treatment is administering antibodies that

specifically bind to the colon cancer-associated polypeptide.

112. The method of claim 111, wherein the antibodies are labeled with one or more

cytotoxic agents.

113. The method of claim 110, wherein the sample is a blood sample.

JP 2004-534218 A 2004.11.11
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114. The method of claim 110, wherein the agents are antibodies or antigen-binding
fragments thereof.

115. The method of claim 110, wherein the cancer is colon cancer.

116. A method for selecting a course of treatment of a subject having or suspected of
having cancer, comprising:

obtaining from the subject a biological sample,

contacting the sample with antibodies or antigen-binding fragments thereof that bind
specifically to a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:1, 2, 4,
and 5,

determining specific binding between colon cancer-associated polypeptides in the
sample that are differentially expressed in different types of cancer, and the antibodies or
antigen-binding fragments thereof, and

selecting a course of treatment appropriate to the cancer of the subject.

117. The method of claim 116, wherein the treatment is administering antibodies that

specifically bind to the colon cancer-associated polypeptide.

118. The method of claim 117, wherein the antibodies are labeled with one or more

cytotoxic agents.

119. The method of claiin 116, wherein the sample is selected from the group consisting

of: tissue, stool, cells, blood, and mucus.
120. The method of claim 119, wherein the tissue is colorectal tissue.

121.  The method of claim 116, wherein the antibodies are monoclonal or polyclonal

antibodies.

JP 2004-534218 A 2004.11.11
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122.  The method of claim 116, wherein the antibodies are chimeric, human, or humanized

antibodies.
123. The method of claim 116, wherein the antibodies are single chain antibodies.

124. The method of claim 116, wherein the antigen-binding fragments are F(ab'),, Fab, Fd,

or Fv fragments.
125. The method of claim 116, wherein the cancer is colon cancer.

126. A kit for the diagnosis of cancer in a subject, comprising:

a colon cancer-associated polypeptide encoded by a nucleic acid molecule comprising
a nucleotide sequence selected from the group consisting of: SEQ ID NOs: 1, 2,4, and 5; one
or more control antigens; and instructions for the use of the polypeptide and control antigens

in the diagnosis of cancer.

127.  The kit of claim 126, wherein the colon cancer-associated polypeptide is bound to a

substrate.
128.  The kit of claim 126, wherein the cancer is colon cancer.

129.  AKit for the diagnosis of cancer in a subject, comprising:

antibodies or antigen-binding fragments thereof that bind specifically to a colon
cancer-associated polypeptide encoded by a nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of SEQ ID NOs:1, 2, 4, and 5; one or more
control agents; and instructions for the use of the antibodies, antigen-binding fragments, and

agents in the diagnosis of cancer.

130. The kit of claim 129, wherein the one or more agents are antibodies or antigen-

binding fragments thereof.

131.  The kit of claim 129, wherein the one or more agents are bound to a substrate.
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132.  The kit of claim 129, wherein the cancer is colon cancer.

133. A protein microarray comprising a colon cancer-associated polypeptide, wherein the
colon cancer-associated polypeptide is encoded by a nucleic acid molecule comprising a
nucleotide sequence selected from the group consisting of: SEQ ID NOs: 1, 2, 4, and 5, fixed

10 a solid substrate.

134. The protein microarray of claim 133, further comprising at least one control

polypeptide molecule.

135. A protein microarray comprising antibodies or antigen-binding fragments thereof, that
specifically bind a colon cancer-associated polypeptide encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group consisting of: SEQ ID NOs:1, 2, 4,
and 5, fixed to a solid substrate.

136.  The protein microarray of claim 135, further comprising at least one control

polypeptide molecule.

137.  The protein microarray of claim 135, wherein the antibodies are monoclonal or

polyclonal antibodies.

138.  The protein microarray of claim 135, wherein the antibodies are chimeric, human, or

humanized antibodies.

139.  The protein microarray of claim 135, wherein the antibodies are single chain

antibodies.

140.  The protein microarray of claim 135, wherein the antigen-binding fragments are
F(ab"),, Fab, Fd, or Fv fragments.
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141. A nucleic acid microarray comprising a nucleic acid selected from the group

consisting of SEQ ID NOs: 1,2, 4, and 5, fixed to a solid substrate.

142. The nucleic acid microarray of claim 141, further comprising at least one control

nucleic acid molecule.

143. A method for diagnosing cancer in a subject comprising:

obtaining from the subject a biological sample, and

determining the expression of a colon cancer-associated nucleic acid molecule or
expression product thereof in the sample, wherein the nucleic acid molecule comprises a
nucleotide sequence selected from the group consisting of: SEQ ID NO: 1, 2,4, and 5,

wherein the expression is diagnostic of cancer in the subject.

144. The method of claim 143, wherein the sample is selected from the group consisting

of: tissue, stool, cells, blood, and mucus.
145. The method of claim 144, wherein the tissue is colorectal tissue.

146. The method of claim 143, wherein the expression of colon cancer-associated nucleic
acid molecules is determined by a method selected from the group consisting of nucleic acid

hybridization and nucleic acid amplification.

147. The method of claim 146, wherein the hybridization is performed using a nucleic acid

microarray.
148. The method of claim 143, wherein the cancer is colon cancer.
149. A method for determining onset, progression, or regression, of cancer in a subject

comprising:

obtaining from a subject a first biological sample,
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determining a level of expression of a colon cancer-associated nucleic acid molecule
or expression products thereof in the first sample, wherein the nucleic acid molecule is
selected from the group consisting of: SEQ ID NOs: 1, 2, 4, and 5,

obtaining from the subject a second biological sample,

determining a level of expression of a colon cancer-associated nucleic acid molecule
or expression product thereof in the second sample, wherein the nucleic acid molecule is
selected from the group consisting of: SEQ ID NOs: 1, 2, 4, and 5, and

comparing the level of expression in the first sample to the level of expression in the
second sample as a determination of the onset, progression, or regression of the cancer. ’
150.  The method of claim 149, wherein the sample is selected from the group consisting

of* tissue, stool, cells, blood, and mucus,

151.  The method of claim 150, wherein the tissue is colorectal tissue.

152.  The method of claim 149, wherein the expression of colon cancer-associated nucleic
acid molecules is determined by a2 method selected from the group consisting of nucleic acid

hybridization and nucleic acid amplification.

153.  The method of claim 152, wherein the hybridization is performed using a nucleic acid

miicroarray.

154. The method of claim 149, wherein the cancer is colon cancer.
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SEQUENCE LISTING

<110> Ludwig Institute for Cancer Research
Cornell Research Foundation, Inc.
Chen, Yao-Tseng
0ld, Lloyd
Scanlan, Matthew
Stockert, Elisabeth
<120> COLON CANCER ANTIGEN PANEL
<130> 1L00461/70105WO (JRV}
<150> US 09/849,602
<151> 2001-05-04
<160> 30
<170> PatentIn version 3.0
<210> 1
<211> 5901
<212> DNA
<213> Homo sapiens
<400> 1
ctggagttca agatttctga tgaggaggea gatgatgeag atgetgetgg gagggattec 60
ccetccaaca ceteccagte agaacagcag gaatctgttg atgcagaagg cccagtggta 120
gaaaaaatta tgagcagtcg ttcagtamaa aagcagaagg aatctggaga ggaggtagaa 180
attgaggaat tctatgtgaa atacaaaaac ttctcttatc tteattgtcea gtgggeatcet 240
atagaagatc tggasaaaga taagageatt cagcaaaaaa ttaaacgatt taaggcaaag 300
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cagggccaga
gaggttgacc
cactatctyg
gacatagatc
gagcgtgtgg
aaaaacaata
tggtacaaca
tccattacat
geeecattgt
gtggttgtgt
ttcaaagatc
acatttgaga
gtcattgatg
atgatggact
gaactettea
atgcaagaat
aagccaatga
gaaactatta
gagaagaatt
aacactatga
gagaaaattt
caggcaatga
aaggctggtg
gaagactacc
aacctcegee
ctcetgtgta
atetttgatt
ataggacaga
gaaatgttcg

agtggaagag

acaagttcect
ggataatgga
tgaagtggty
aagcaaagat
agcgacctee
acaaactcag
tgcgaaacty
ttctctatga
ccacaateee
atcatgggag
cceagggtey
tgattttgac
aagcccacag
tggaacacaa
gettgettea
ttggtgatct
tgttgagacy
ttgaagttga
teacatttet
tggaattgeg
tggaagagtt
teecaggetge
gccacagggt
tcattcaaag
aggcagctat
caagggcagyg
cagactggaa
gcaaatctgt
acaaggctag

aaaatgctac

ttcagagatt
ctttgcacgt
ttcacttcet
cgaggagttt
tgctgatgat
ggaataccag
cattttagea
gatatatttg
caactgggaa
tcaagctagt
agtgatasag
tgattgtcct
gctgaagaac
agtgctgetg
tttcttggaa
aaaaacagaa
tctcaaagag
gctaacaaac
ttecaaagge
gaagtgctge
taaagaaaca
tggcaagcta
gettatettt
acggtaccca
cgacagattc
aggtttagge
tecccaaaat
gaaaatctac
tttgaaactg

caatggggta

2-

gaggatgage
agcacagatg
tatgaagaca
gagaaactaa
tggaagaaat
ttggagggag
gatgaaatgg
aaaggaatcc
agggaattce
cgtecggacca
gggtecctata
gagetgcgga
aggaactgca
acgggaacce
ccaagteget
gagcaggtge
gatgtagaaa
attcagaaga
ggtggtcaag
aatcatcegt
cacaatgcag
gtgctgattg
tceccagatgg
tatgaaagga
tecaaacctg
attaacctea
gacctccagg
aggctgatta
ggectggata

caacagcttt

tttttaatee
accggggaga
gcacgtggga
tgtecaggga
cagagagttc
taaactggct
gtttgggaaa
atggcocttt
gaacctggac
ttecagttgta
agtttcatge
atattccatg
agctgttgga
cactccagaa
teectteaga
aaaaactteca
agaacttygge
aatattaccg
ctaacgtace
accttatcaa
agtctccaga
acaagctget
tgcgetgett
tecgacggecg
attctgatag
ctgetgetga
ctcaggetag
caagaaattc
aagetgtget

ccaagaaaga

(221)

PCT/US02/13994
agattatgtg 360
gcetgtgact 420
gcggaggeag 480
gccggaaaca 540
cagggagtat 600
acttttcaat 660
aactatccag 720
tttagtaatt 780
agagttgaac 840
tgaaatgtac 900
catcatcact 960
gcgetgtgta 1020
gggactcaag 1080
cactgtggaa 1140
aaccacattt 1200
agctattcta 1260
ccccaaagaa 1320
agecatectt 1380
taacctatta 1440
tggtgctgaa 1500
ttttcagete 1560
gccaaaactg 1620
ggacatactg 1680
agtaagaggce 1740
gtttgttttc 1800
tacctgeate 1860
atgtcataga 1920
ctatgaaagy 1980
acagtctatg 2040
aatagaggat 2100

JP 2004-534218 A 2004.11.11
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cttctacgaa
tgtgaagaag
gaagggaaag
attteettgyg
gatgcettaa
aggctctaca
tctgaagaaa
aggagtgaat
gacattcttt
tgcagaacca
tteatctggy
tecggtttgt
acacageegg
caggaggaca
cgeatgetgt
ggtgctgact
gcagattggt
tatgagaagt
atgcctgatg
ggtgacgggyg
ccgttcaaag
atggaaatac
tggectaaca
agctataaaa
cggectcgag
cggcaaaagt
gttatttteg
cttgacaaaa
aggcgagtat

attgagccga

aaggggecta
atattgatca
gttccacatt
atgatccaaa
atgggaggaa
gtgcagtgaa
agccctgtge
gtttecagggt
ccecacggacy
tectaggtgta
atctgatcac
cagctectgt
tggtgeagga
gctacaagaa
actacctaag
caagtgaagc
gggataagga
acaactecat
ccaaggccat
gagaatttga
atgaaataga
atgccacagg
cttcaaccct
ggcaacagat
aggaagtgag
ggacaagaag
accctgtgaa
aatctgatga
gtegaatgee

tcacagagga

tggtgcacte
gatectccta
tgctaaggee
tttetggeaa
caacctggtt
ggaagatgag
aaagccacgg
ggagaagaat
ctataaacge
ctgtcttaat
acccacageg
gccaagggga
tgccgactyg
acacctgaag
acaagaagtg
cgatgtgtgg
agcagacaaa
gegagetgac
agctgecgag
tagagaagat
tgaatttgca
caagcacagt
gactacacgt
gaggcaagag
agctctggaa
agaagaggct
acagcaattt
gagtttggag
cgtcaageca

gcgageetet

3-

atggatgagg
cgtcgaaccc
agttttgttg
aagtgggcta
attgatacte
ctgatggagt
cgtccccagg
ctgettgtet
caactcactg
cattacaaag
gatggccaga
aggaagggaa
ctggecaget
catcactgta
ataggagacc
atccctgaac
tcectettaa
ceegegetgt
caaagaggaa
gaagacccag
aattctectt
gagagtaatg
ctgegecgge
gecectaatga
gcggaaaggyg
gatttttacc
gactggaace
aaatacttca
gatgatgaac

cgaactctgt

aggatgaagg
acaccattac
catctggaaa
agaaggctga
caagagtgag
tctcagactt
ataagtcaca
atggttgggg
agcaagatgt
gggatgagaa
ctecgagectt
agaaggtgaa
gcaacccaga
acaaggtcct
aggeggataa
ctttecatge
ttggagtgtt
getttetgga
cagacatget
aatataaace
cagaggataa
ctgagttagg
tcattactgc
agactgaccg
aagctattat
gtgtggtatc
aatttagagce
gttgttttgt
cgccegacet

accgcattga

(222)

PCT/US02/13994
gtctaaattc 2160
cattgagtca 2220
taggacagat 2280
attggatatt 2340
aaagcagacc 2400
ggaaagtgat 2460
gggctatgea 2520
acggtggaca 2580
agaaaccate 2640
tatcaaaagc 2700
ggtcaaccat 2760
agcccagage 2820
tgececetgtte 2880
gctgegtgte 2940
gatcttagag 3000
tgaagttcct 3060
caaacatgge 3120
acgagtcggt 3180
agcagatggt 3240
aaccagaaca 3300
ggaagaatce 3360
ccaactttac 3420
ctatcagege 3480
gegeagacygy 3540
atctgagaag 3600
cacctitggg 3660
ctttgccagy 3720
ggccatgtgt 3780
ctectecata 3840
gectgetacgg 3900
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aagatccgeg
cecaagettgg
ggtgctgeta
teettettgg
ttgaacccac
caagatgaga
gccaaggaga
agcaagcagg
gteggegeay
gaaaagctgg
tctagaggga
acccgagatg
agaacatttg
atctgtgaag
caaggectca
tttgctgage
totecteagt
aggaggagaa
atggttgcce
gatttatcaa
tcaaagttta
gaactgctece
gtggatggag
gatctgettt
aaagcttttg
ctggacccay
gaagatgcte
gttgatatge
ccgaaacaga

dgagaagaaa

agcaggttet
atctgccaga
aacacggggt
atgcacataa
tggcagttgg
gggtactgga
aatgtgaggy

aatgtgaggce

acactgggte ¢

aggatgacga
agaattttga
gattctacat
ccttctegtt
cagtgttgaa
tcecaggtta
tcteecatggt
tgtcaaagga
aaatcgaaat
agettegaga
aggcctcaag
tcttgectaa
aagcaggect
agcctcceat
tcatgagcca
aagaagatat
acacacggat
ctaaaaataa
caagttatgt
aacgacatag

gggtgectgt

ceatcaccee
gtggtgggag
cagtcggacy
aaactttgect
atttgtccay
acaagccgaa
caaagaagad
agaggccage
aaatctatt
taagtcggaa
tgaagaaagc
ggaggacgga
ttggectaag
aggcaaatgg
cacacccace
cggccaagee
agatgcccte
tgaggccgaa
gtetecaggtg
agaggcaaca
tgtctcaaca
ttegegeaca
gaagaggagg
caaacggacy
agagacccca
ccctgttate
ggatttagtt
accaaagaat
atgtcgaaac

tgtcaataaa

4

cagctgggag
tgtoggacgge
gattatcaca
caaaacagag
actcctecag
ggcaaagtgg
gaagaagaaa
tctgtgaaaa
tcagagaaag
gagtettece
aatgctteca
gatccttcag
gatagagtaa
ccagtaaata
acagtggaca
agcattagtg
aacctectctg
agagctgeca
gtcteagaaa
agctctacct
ccagtgtetg
cccacaaggc
cggggaagga
tcattgagtyg
ccaacaagaa
aatcttgaag
gaatggctga
geagatgtge
cctaataaat

cgaaatggga

agaggcttaa
atgaccgaga
tectcaatga
gggcaggtaa
tcatctcate
aggagcctga
cegatggcag
atgaactgaa
gtteccgaaga
agcccgaage
tgagcactgce
tagctcaget
tgataaaccy
ggcgecagat
geeecttgea
ggagtgagga
tcectegeca
agaggcgaaa
atggacaaga
caaattttte
atgcctttaa
atctccttaa
ggaaaaatgt
cagaggatgce
acattcette
atgggactag
agctgecacce
tgttttecte
tggatataaa

agaagatygg

(223)

PCT/US02/13994
gctetgecag 3960
cttgetggtt 4020
ccctgagtta 4080
tacatcttee 4140
tgctcatatt 4200
aaacccaget 4260
cgggaaggag 4320
aggtgttgag 4380
ggatgaagag 4440
aggagcetgte 4500
tagagatgaa 4560
ccttecatgaa 4620
cttagacaac 4680
gtttgattte 4740
gaagaggagc 4800
catcactacg 4860
gcggaggagy 4920
tetecatggag 4980
aaaagttgta 5040
atctctttet 5100
gactcaaatyg 5160
tggcteecta 5220
ggagggactt 5280
tgaggtgacc 5340
tcccggacag 5400
gotggtgggg 5460
tacttacact 5520
atttcagaaa 5580
cactttgaca 5640
tggagctatg 5700
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gcogectecaa tgaaggatct
ccagactgga ctgatatagt

cttctcacty ggcectgtagt

agtgagatcg ccagagcagce ¢

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

2

485

DNA

Homo sapien

Unsure
{252) ..

n = a,

Unsure
(301)..

n = a,

Unsure
(371) .-

n = a,

(252)

g, C,

(301)

g, C

{371)

(390)

g, C,

or

or

, or

or

t/u

t/u

t/u

t/u

52

(224)

PCT/US02/13994

acccagotgg ctggaagaaa atcctgaatt tgcagttget 5760
taageagtect ggttttgtic ctgagtcgat gtttgaccge 5820

geggggagag ggagcgagca gaagaggaag aaggcccaaa 5880

5901
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<220>

<221>

«222>

<223>

<220>

<221>

<222>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

Unsure
(417) ..

n = a,

Unsure
(434) ..

n=a,

Unsure
(437) ..

n = a,

Unsure

(442) ..

Unsure
(452) ..

n = a,

(417)

g, ¢

(434)

g, ¢,

{437)

g, C,

(442)

9. c

. (449)

g, ¢,

(452)

g, C,

or

or

or

or

t/u

t/u

t/u

t/u

t/u

t/a

(225)

PCT/US02/13994
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<220>

986

<221> Unsure

<222> (460

}..(460)

<223> n=a, g, ¢, or t/u

<220>

<221> Unsure

<222> {461

)..(461)

<223> n=a, g, ¢, or t/u

<220>
<221> Unsu
<222> {476

<223> n =

<400> 2
ggecgececte

cecgggtecgt
écgcgggctt
aécacgttca
aggaagtact
nacgggcaag
ggcttgcaaa
tttgggegee

accce

<210> 3
<211> 2885

<212> DNA

re

Y..(476)

a, g, ¢, or t/u

getgeoeeege
aggeggcggg
cececgeggece
ccaagatctt
tngagggctt
teccegeggct
nacccgaacc

aagntcnegg

<213> Homo sapien

gegetececeg
gegeccooca
ctggecgeee
cgtgggeggce
cggegacatce
acggcttegt
ccatcatcgn

anccttecana

-

cegeceeeca
tgctgctgoa
ccggegeeat
ctgcegtace
tgaggaggee
gaccatggcce
cggccogecag

cnggcttton

tgagcgcage
gecegegeeg
gcacttgtte
acactaccga
gtggteatca
gaccgggegy
gccaacgtga

nattggggtg

(226)

PCT/US02/13994
ccegegegge 60
tgcgeceoga 120
gcagaaggac 180
cgectegete 240
ccgaccgeca 300
cagctgagag 360
acctggnata 420
caacanctge 480

485
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<400> 3
ggaatteccte

acagcaccce
gagcggeece
tecgagacgac
gctaaaacag
tgttattage
gtecegtgtgt
catcgetgag
gcaccgagec
tetgeccaac
tgecteceey
geagggtgyge
gggcgtggea
gctgttgetyg
gtceecacta
geggcategg
gcageagetg
gctacagcty
ccctgaggag
cctgaccatg
ggaggacgag
gggegagagt
actgttctea
ggccactgtyg
catgaagaac
cacgttcatg
tggeeggate
geggatecga
caccctgete

cggteccate

ttgtcgaagt
aaatgctggy
cetgggacge
tteccoctee
aaggtggctyg
acctttaaga
aacagagcac
aatggettta
ctecectetgg
atctecctag
aagctgtega
acgctgaccyg
ctggagggcy
gagcaggece
gtgacgggty
cccctgagee
gteatgcaac
ggcaagatce
acagaggagg
cocecegggagy
gaagaggatyg
ggtgctgagy
gatgcccaac
ccccaccaag
cceecagace
ctaaagcacc
cagagcatct
ggtegcaaag
tatgggacca

agccagaaga

caaaggagcc
gagcccacca
ctecctecta
goaaaacagc
agcggagaag
agagagctgt
ceggetecgg
ctggetcagt
acagctecccce
ggetgcagge
cacagcagga
gcaagttcat
acgggagcee
ggcagcagag
aacgtgtgge
gcactcagte
aacagcacca
tecaccaagac
agctgacgga
gctceacaga
gggaggagga
aggggcccga
cgctgcaacc
ccetgggecy
aacccgtcaa
agtgcatgtg
ggtececgget
ccacgcetaga
gteccecteaa

tgtatgctgt

8-

cacaccagge
tgcttetttyg
caaactgect
ctetgaacec
cagtceccte
tgagatcaca
cecccagcetet
ceccaacate

caaccagttc

cacggtcact

ggcegagagyg
gagcacatce
ccacgggeat
cacceteatt
caccagcatyg
ctcaccgetg
gcagttcctg
aggggagetg
gcagcaggag
gagtgagagc
ggaggattge
cttggaggag
tttgcaggtg
tacccaatcc
gecacctette
cgggaacaca
gcaggagaca
tgagatccag
ceggcagaag

gctgeettgt

ggcctcaace
gaccagagtt
ttgectggge
aacttgaaag
ctgegtegea
ggtgeeggge
cccaacaget
cccactgaga
agecctetaca
gtcaccaact
caggceectee
tcotattectg
gecteectge
gctgtgccac
cggacggtag
ccgeagagte
gagaagcaga
cecaggeage
gtettgetgg
acacaggaag
atccaggtta
cctggtygcety
taccaagcge
tecectgety
accacaagtg
cacgtgeacc
ggcctgetta
acagtgcact
ctagacagca

gggggeatey

(227)

PCT/US02/13994
attccctecc 60
ccectececca 120
cctacgacag 180
tgegttcaag 240
aggatgggac 300
ctggggegte 360
cccacageac 420
tgetecctea 480
cgtctectte 540
cacacctcac 600
agtccetgeg 660
gctgecotget 720
tgcagcatgt 780
tecacgggea 840
gcaagcteea 900
ceccaggeect 960
agcagcageca 1020
ccaccacceca 1080
gggagggage 1140
acctggagga 1200
aggacgagga 1260
gatacaaaaa 1320
ccctcagect 1380
ccectggogy 1440
tggtetacga 1500
ctgagcatge 1560
gcaagtgega 1620
ctgaatacca 1680
agaagttget 1740
gggtggacad 1800
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tgacaccgtyg
gctggagetg
gcceccagga
agccatcace
ctgggacatt
ctacatctet
agaggttggt
ggaccceccoce
tgcccacgag
acatctgtct
gcagctgatyg
gaccgecate
geecttggat
gaaagtcatc
gggeegytee
atggcettge
cceaggeegg
cectttggge

aattt

<210> 4

tggaatgaga
gectteaagy
caccacgccg
gcaaaactee
caccatggea
ctgcateget
ggaggaccag
attggagacg
ttetcacctg
cctctggatg
accctggcag
tgtgatgect
gaggecagtct
gagatccaga
ctgcgagggg
tgttggtggg
cagaggagcce

ttcaccattyg

<211> 3876

<212> DNA

<213> Homo sapien

<400> 4
atgtttgatt

acggccateg
gtcatccagg
tettgtetee

agccteagga

acatggattyg
ccgtatceca
actgecagcca
ctgcggacac

acttctteeg

tgcactecte
tggctgeagy
aggaatccac
tacagcagaa
atggcaccca
atgacaacgg
gegtgggota
tggagtacct
atgtggtcct
gctactetgt
ggggcegggt
ctgaagcttg
tgcagcaaaa
gcaaacacty
cccaageagy
ggccgaacayg
catggagcag

tgattttogtt

tgagctgaag
gatgtectea
cctetaccae
cctgeaagge

cagagectee

9

cagtgctgtyg
agagctcaag
agceatggga
gttgaacgtg
geaggegttc
gaacttettt
caatgtgaac
tacagccttc
agtctecgec
caccgcecaga
ggtgctggec
tgtctegget
gcccaacatce
gagctgtgty
tgagaccgaa
gececcaagetyg
gagcctgeec

tattttteet

ctttctgaat
ggcecagtgec
tacacggtca
cacagggace

gacatgctgt

cgcatggcay
aatggatttg
ttctgettet
ggcaaggtec
tacaatgacc
ccaggctetg
gtggcatgga
aggacagtgg
gggtttgatyg
tgttttggce
ctygagggay
ctgectocagtg
aacgcagtygg
cagaagttcg
gaagccgaaa
cggcageecg
tgtgacgcce

attaaaaaca

cagttttecg
gectggeece
agctcetgtt
ggttccacga

acttcaagceyg

(228)

PCT/US02/13994
tgggetgect 1860
ccatcateeg 1920
tcaactetgt 1980
tcatcgtgga 2040
cctetgtget 2100
gggctoctga 2160
caggaggtyt 2220
tgatgeccat 2280
ctgttgaagg 2340
acttgaccag 2400
gccatgactt 2460
taaagctgca 2520
ccacgctaga 2580
ccgetggtet 2640
tgtgaacgee 2700
ggaacacage 2760
cggcoocecat 2820
aaaagttaaa 2880

2885
acagctcaac 60
ccteatecag 120
caagctacac 180
gcagttteac 240
gcteatcecag 300
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atcceccgge
atcaageegg
attgagatca
cagacgtttg
ttgaagagag
cggtacatcg
cggaagcaga
ctgagggctg
aaggecagtyg
catgtgcacg
cagcaaagce
gtgaagcyggy
agggagcetgg
gagcagagca
ctgagtggag
gagacagagg
cagggeegge
gagcagtteg
gtgagcaage
agcagggece
ctgaccteet
gctgeggata
gacegectcea
ctgcaggacc
ggcatcette
ctgggggeeg
cggaggattg
gtgaacgaga
acgacatcca

caggaatttt

tgcccgaggd
tggtggtgat
gcacagggec
gaccccccaa
aggtggaaat
cgcagctgaa
agcagaagygc
cocagetgga
ccacggaggc
cggagctgelh
aggaggaggt
agtcggagtt
aggccaagge
agtcggaget
ctgtgeggea
cggegetgag
tggcagagag
cagtgttgeg
tggacgacce
aggaggectt
tggragacgc
ccatcatecaa
tagacaccty
agcaggctct
agctgggeca
tggtcgacaa
aggacatgat
ggatcctecaa
ctagectgea

acgccaagaa

acccectaac
ceccgaggag
ceceegegygy
tgggtctgtg
gcteoegetet
gagecaggtg
cctggtggat
gggcgagegg
gcgetacaac
cagaaagaac
ggegegggtyg
gaagctagag
cggagagcty
gagctcacgy
gcgggaggea
cecgggagcag
ggagtcteay
gggegctget
cctgcaccty
ggatgeegty
ctecgecety
tggcggtgee
cagggagtge
geggeacatg
ggaactgaaa
ggagatggcg
gaaccaggca
ctectgeaca
gaaggagatc

ctegegetgg

-10-

ttectgeggg
gccecggaag
gagccagtgg
aaggacgaca
gaactggaga
aatgecactgg
aatgagcagc
agccaggged
aagctgaagg
gcggacacag
aaggagcagce
gagaagagcg
geeegegege
ctggacacge
gacctgetgg
cagcgeaget
gageaggggc
gccgaggeey
cgctgtacca
agcacectgg
gtggcagete
acctcgcace
ggggecegag
caggccagee
cccaagagec
gccacatccg
cgeccacgeea
gacctgatga
gtggagagcyg

accgaaggcec

ccteageeet
atgaggagcec
tggtogctga
gggaccteca
agatcaagcet
agggtgaget
tccgecacga
tgegtgagga
aaaagcacag
ccaagcagct
tggectteca
accagctgga
aggaggeect
tgagtgegga
cggegecagag
ccecaggagca
tgcggcagag
cgggcatect
gcteeccaga
aggagggcca
tgacccgett
tggctccocac
ctctggaget
tggtgcggac
tagatgtgeg
cagecattga
getegggggt
aggctatceg
gcaggggggc

tcatctegge

(229)

PCT/US02/13994
ggctgageac 360
ggagaatctce 420
cctettegat 480
gattgagagc 540
ggaggcccag 600
ggaggagcad 660
gctggeccag 720
ggctgagagg 780
tgagctegte 840
gacggtgacg 200
ggtggageay 960
gaagctcaag 1020
gagcecacaca 1080
gaaggatget 1140
cctggtgege 1200
gggcgagttyg 1260
gctgetggac 1320
gcaggatgec 1380
ctacctggtg 1440
cgeecagtac 1500
cteccacctg 1560
cgaccctgee 1620
catggggcag 1680
acccctgeag 1740
gcaggaggag 1800
agatgctgtg 1860
gaagctggag 1920
gctectggtg 1980
agccacgeag 2040
cteeaagget 2100
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gtgggctggg
aagtatgagg
gecggeootcea
tetegeacag
cagattgagg
caggagatgg
atgeggetgg
ggagaggagyg
ccecectggecc
ggcatctacc
ggtgacagge
ctggtgccca
actgagectg
atctgcagaa
agaaaatagt
agctettett
tgcettctgg
tggyacgagyg
ccagetgegt
tectecaggee
gaaggggceyg
ctggagttte
ccgttetgge
gycktggecece
agggccectea
gatttgaacyg
ctgggaggac
ctttagectt
gcaaaaatga

tgttggcaat

gagccacaca
agetcategt
aggtgaaggce
tcaatgagag
acagagacac
agacgecaggh
gggagttgey
tggccatceg
agaagcccag
cagctcaact
ctgggectet
ageccteeege
cagggtectyg
ggaactttgg
gtttttaata
cctacgtttg
actcctgaay
gtcaggcatc
ggtctoccgea
tggcoetegy
ctttctgggg
catttccage
cgegeeccac
taggccetee
gggaggggac
aatgtgtgte
agagccagea
tecacecectgtg
gccageacca

aaaatgcact

getggtggay
ctgeteceac
caacaagcac
ggctgecaat
catggatttc
gegtgtectg
gaagcaacac
geccageact
cgtggececce
cgtgaactac
gcaactgecc
cccaccgtet
ggccatgtgy
ggtgcageca
ttectettea
tagtcagcac
gtegtggaty
ctgtetgtygy
gaccaggcte
goeetecgtga
agtgaggtga
tggaatctge
tgcceaccty
agcteageca
cctgeggeta
ccttgageee
gctgecatge
ctctggaaag
gegeettgge

ttgactgttt

-11-

geagctgaca
gagatcgcag
ageceacace
gtggtggect
toeggoetgt
gagctggaga
tacgtgctgg
gccceccgaa
agacaggacc
taggccecce
tgacaggacc
ggatcaatgt
gtggtgcttc
ggacceggta
gaaaatagtg
actgggaaac
gatggaaggce
ccttetgggy
tgtgtgggct
tgggagceec
gacatagegg
agccacceoe
aaggggtggt
gaaaaagccc
gagtgggcta
aaggagagcg
cetectgete
gctaccaaat
tttgtgttag

gttgte

aggtggtget
ccagcacgge
tgagccegect
ccaccaagte
cecteatcaa
agacgctgga
ctggggeate
gtgtaaccac
accagcettga
aggggtccag
gagaggectt
cetcaaggee
tggatgtgay
ggcctgagea
tttttaatat
cgggccagey
acacagcceg
caccgattet
agaggaatgt
ccaggaggggd
cccaggeget
atttecetgtt
tteccagecct
agaaaccceag
géccctggct
gcaggagggg
gecccacecee
actggecaag

cattteetec

(230)

PCT/US02/13994
tcacacgggc 2160
ccagcetggtyg 2220
gcaggaatgt 2280
aggccaggag 2340
getgaagaag 2400
ggctgaacge 2460
aggcagcect 2520
caagaaacca 2580
caaaaaggat 2640
cagggtgget 2700
geccectecac 2760
cctggeeett 2820
tctettattt 2880
tcaactctte 2940
tcegagetag 3000
tggggctcee 3060
tgccggetga 3120
accaggeect 3180
cgcccattac 3240
tcagatgcty 3300
gecttecacto 3360
ttecattecc 3420
ccggagagty 3480
gtgctggace 3540
ttgeccgtea 3600
tgggaccagyg 3660
agccctagee 3720
gtcaggagga 3780
tgaagtyttc 3840

3876
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<210> 5

<211> 2740

<212> DNA

<213> Homo sapien

<400> 5
gcgaaattga

atggactegt
aatggtttaa
gtggaatggy
gcaataaacc
caggaaaatg
ccaaaagaaa
acggeteagg
tttteagtte
aggatggteca
aaccctgtga
aacaagcgag
tatgacagta
ttyggaatgtc
gttaggaaac
attcctagca
tatctggaga
gttgtctaca
acttgttttg
tctgggaaag
ctcetgaaga
gagatctaca
gaggacggca

gatgatgtca

ggtttettgg
cgettcagge
tteacagtge
cagaaggagy
cagaactctt
taacaatcca
gtcttegaag
agaatgacat
ctectgecee
gegaggagat
actcagttcg
aagagaagaa
gttttocaaa
atccacttac
gcecactgaa
agtgtetect
accaagcatt
gattcacage
catatggeeca
cccagaatge
atcaacccty
atgggaagcet
agcaacaggt

tecaagatget

tattgcegegt
cegectgttt
caatgtaagy
tgceacaaag
acagcttett
gagacaaaaa
cecgetecact
ggaggtggag
cactaggect
ggaagagcaa
gaggaaatca
ggcccagaac
ctgggaattt
tatgactgat
taagcaagaa
cttggtacat
ctgctttgac
aaggcecacty
gacaggaagt
atccaaaggg
ctaccggaag
gtttgacctg
gcaagtggty

cgacatggge

-12-

ttctettect
ceeggtotey
actgtgaact
ggcaaagaga
ceccttacate
cggagatceg
cgecatgteca
ctgcctgeayg
tcctgeecty
gtccattoca
tgtcttgtga
tctgaaatga
gcocgaatga
cctategaag
ttggccaaga
gaacccaagt
tttgcatttg
gtacagacaa
ggcaagacac
atctatgeca
ttgggcctgg
ctcaacaaga
gggctgeagg

agcgcctgea

tgctgactet
ctatcaagat
tggagaaatc
ttgattttga
cgaaggacaa
tcaactccaa
ctgteteaga
ctgcaaactc
cagtggctga
tecegtggcay
aggaagtgga
gaatgaagag
ttaaagaatt
agcacagaat
aagaaattga
tgaaagtgga
atgaaacagc
tetttgaagg
atactatggg
tggecteceg
aagtctatgt
aggccaaget
agcatctggt

gaacctcetgg

(231)

PCT/US02/13994
cegaatggee 60
ccaacgeagt 120
ctgtgtttea 180
tgatgtgget 240
tetgecetty 300
aattcctget 360
gcttegeate 420
cecgcaageay 480
aataccattyg 540
ctcttctgea 600
aaaaatgaag 660
agctcaggag 720
tecgggetact 780
atgtgtetgt 840
tgtgatttcc 200
cttaacaaag 960
ttcgaatgaa 1020
tggaaaagca 1080
cggagaccte 1140
ggacgtctte 1200
gacattettc 1260
gcgegtgetyg 1320
taactctget 1380
gcagacattt 1440
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gccaacteca
agaatgcatg
tccagtgetg
ctgaaggagt
aagctgacac
gccacgatet
gacagggtca
gaaacagaag
gaagaggagyg
gagctggagg
cttgagetet
geggaatetg
gcettacgece
cggeeecagt
gcecteececa
ttctggtaaa
gtgacatggg
ttagttacce
ttcteecgeoag
ctggctctgg
acgectttgg

tctactttac

<210> 6

attccteceg
gcaagttete
accggeagac
gcatcagggce
aggtgctgag
caccaggcat
aggagctgag
agatggaagc
aactgtctte
agaaggcetat
ctgagatgac
ctctggecca
tggecatgea
gacgactgca
gagaactttg
tgccaagtat
acacteettt
ttttgtgttg
catcctgeet
ggagagagac
gccgagcact

tgtcteceocta

<211> 2569

<212> DNA

<213> Homo sapien

<220>

<221> Unsure

ctecccacgeg
tttggtagat
cecgeatggag
cctgggacag
ggactcctte
aagctectgt
cccccacagt
ctgctctaac
ccagatgtee
ggaagagctce
cgageageca
gcaagccaay
gctggaagag
aataaaaatc
ggtacctggt
gggggeatet
tctgttecte
cccttcttte
gegtggactg
ggagccttta
gaatgtcttg

gagtcctaga

-13-

tgcttccaaa
ctggcaggga
ggcgcagaaa
aacaaggcete
attgéggaga
gaatatactt
gggcccagty
ggggegetga
agctttaacg
aaggagatca
gactatgacc
catttctcag
caggctagea
tgtttggttt
gggtcetagge
gggcecaggy
agttgtecgece
catcaagggy
gctgetaatg
gtacagctat
tactttaaaa

ggatccctac

ttattettcy
atgagcgagy
tcaacaagag
acaccccgtt
actctaggac
taaacaccct
gagagcagtt
ttcecaggeaa
aagccatgac
tacagecaagg
tggagacctt
ccctgegaga
gacaaataag
gacacccage
agggtctgag
cagctgggga
ctcacgagag
aatgttctca
gagagcteee
ctgetggete

aaatgtttet

(232)

PCT/US02/13994
agctaaagggy 1500
cgcagacact 1560
tetcettagee 1620
cegtgagage 1680
ttgecatgatt 1740
gagatatgca 1800
gattcaaatg 1860
tttatccaag 1920
tcagatcagg 1980
accagactgy 2040
tgtgaacaaa 2100
tgtcatcaag 2160
cagcaagaaa 2220
ctectteccty 2280
ctgggacagyg 2340
gggggtcaga 2400
gaaggagctc 2460
gcatagagct 2520
tggggttgtc 2580
taaaccttet 2640
gagacctett 2700

2740
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<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

(2237)

n=a,

Unsure

(2260) .

n=a,

Unsure

(2305) .

n = a,

Unsure

(2315) .

n = a,

Unsure

(2355) .

n = a,

Unsure
(2420)

n=4a,

Unsure

.. (2237)

¢, g, or

. (2260)

¢, g, or

.{2305)

c, g, or

.(2315)

¢, g, or

. (2355)

¢, g, or

.. (2420)

t/u

£/u

t/u

t/u

t/u

t/u

14-

(233)

PCT/US02/13994
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<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<400>

(2421) .. (2421

n=a, < g

Unsure
(2423)..(2423)

n=a, c, g,

Unsure
(2490) ..(2490)

n=a, ¢ g,

Unsure
{2523)..(2523)

n=a, ¢, g

6

aagagtaaaa gctactcttt

tctgaaattt tgtgagttec

tgtttetcat ataaatgace

aattagtcat ctttcagaga

tccaccttty caaagaggag

tegtgctgtyg atcaaggage

tggcaatgtt tetgtggtte

attgecegggy ttgtgecattc

ttctaagaaa atgatgeatt

atttgttaaa tttcaagaca

agatgatatg attagcaggt

agtaattaaa agtgccagtt

or t/u

or t/u

or t/u

or t/u

cagagagaaa
cacagaagac
tttecagactt
gattaaacag
atatgatatg
aacaacccaa
atactaacaa
attgetoott
acttttceca
gatgggaagt
atgctcteag

caaagtctgt

-15-

aataggagat
tataatgcct
ttatgttcaa
tgttaaaaca
tgctgttttc
tgaccttcte
aataggtagg
gcagggattt
acggaccagce
tatécttgct
tgaaaaatct

taacaaatca

tecatgtgaca
ggatttaaaa
ctaatagaag
aggcccgaat
ccagaagata
tctgtgecagt
cttgacctty
gaggttectyg
gaggctgcaa
gatgaacatg
caagtagaac

gacattgaca

(234)

PCT/US02/13994
aagatttgec 60
caactgtata 120
atgaagctga 180
attatgtagg 240
atttatggta 300
ttatagatta 360
ttaatgcaat 420
acaataaaaa 480
taagatgtga 540
ggatcatagc 600
tttctaccea 660
cttecagtatt 720
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tecttaactygy
acctgagtac
agtacagact
tggagatcct
taatatttgt
ctgtgtggac
agcettteea
aaatgactat
cagaagggat
tattaatgag
aaatattgac
gaaattaagt
tgctgaaata
ccctaaaact
tgaggaacty
atacctgatt
agaactgaat
actggaatet
ceeggtgeca
atttacactg
tacagcccag
agcacaggaa
tgaccagcge
tgaaatgaat
attgatgect
ccagatcata
tetaaatgtg
acagctgaag
cctgagaatyg

ttggaggtga

tataatccag
ttttggtgte
gctggagaac
tgtatagtaa
gaagattate
ccaaaagcac
tgttgectet
ttctatgaaa
gtrtgtgata
aaaatggaga
tcagagataa
aataaagcty
actgaaaaag
gataacattt
gaaggtgaat
acaggattta
tcacttgagg
attgagttac
ccgaatgtge
cagcttcecte
ctgectttag
tccatgtgta
aggatgtcat
atatgtgaag
ttttctctga
tttecagntea
ttgtgtggte
aaggnacaag
tctggaatgn

tggagattta

aaaaaazaat
agtttgctga
aggtagcaga
gatacagaga
ttgtatctgh
tcbgggocat
cagggtttaa
taataacaga
tcoctttage
aatattctaa
agcagactct
tacaaaataa
atgtaaacat
gtgaagggtt
tagagtgcca
acacattact
tgcecgettte
agaattctet
cactctecca
tecagctgtga
atgacaagat
ctgaggacat
tgcatctaca
aagaattigt
ggaagaaage
attacagaac
aagtntaaga
ggttttgaac
nanacccaaa

accgtggatn

-16-

gataagagct
tacggagaaa
caggagaaat
agatggacat
caggcttgty
tecttetgaa
catttcagaa
agatgtgttg
aattgttgac
gactggtatt
tgggtectac
aatatatatyg
tattggaacc
tgaaaacccc
tctggttgac
accacatgct
tcctgatgat
ggtyggtggat
agagtgtgtc
agctgagaaa
ggatectttg
gagaaagtca
tggagcagat
agagtataaa
agtgatggaa
acctacactn
aacanatggt
ctttcaaatyg
ttggataaga

tatagctgtg

tatgeceactg
cttcagtgtt
tgtatcccat
tattataggg
gactttggaa
cttctgtegg
ggattatgtt
gaaataacaa
ttgasaagca
aaaagtgoctc
aatcttgatg
gaacaacaga
aaaccaagta
tgcaaagata
aaagcagagt
aatgaaacaa
gaatcaaaag
gaagaaaaag
acaaaaggcg
cagccagaac
tetttaggag
agttgtgtag
tgtgatccta
aacagggatg
gcaagcacaa
tgaaagcett
ctaaatgtga
gtatggagga
gtccacctga

gccaatcagt

(235)

PCT/US02/13994
tgatagatgg 780
tagaagtaga 840
gtcottatat 900
cacttatcac 960
acattgaaga 1020
ttceccatgea 1080
ctcaagaggg 1140
tactagaaat 1200
aaggtaaaag 1260
ttecectatga 1320
taggacttaa 1380
cagatgaget 1440
acttcogtga 1500
aaattgatac 1560
ttgatgataa 1620
aggagatact 1680
aattcttaga 1740
gggagctaag 1800
ccatggagct 1860
tagaactacc 1920
ttagtcagaa 1980
aatcttttga 2040
aaacacagaa 2100
ccatttegge 2160
taatggttta 2220
tactgttoga 2280
gattttagaa 2340
gatagtgaac 2400
gaaaaggagt 2460
cagaagctgc 2520
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centgaacaa gtggeatctt acgcagacca acagagtatt tgagaaaat

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

7
1997
DNA

Homo sapien

Unsure
{105) .. (1053)

n=a, g, ¢,

Unsure
(132)..(132)

n=a, g, ¢

Unsure
(151)..(151)

n=a, g, ¢

Unsure
(209) .. (209)

n=a, g. C,

Unsure

(221) .. (221)

or

or

or

t/u

t/u

t/u

t/u

(236)

PCT/US02/13994

2569
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<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>
<221>

<222>

Unsure
(462) ..

n = a,

Unsure
(542) ..

n = a,

Unsure
(625) ..

n = a,

Unsure
(642) ..

n = a,

Unsure
(659) ..

n = a,

Unsure

{663) ..

g, C,

(462)

g. <

(542)

(625)

g, <

{642)

g, ¢,

(659)

{663)

, or

, or

t/u

t/u

t/u

t/u

r t/u

t/u

-18-

(237)

PCT/US02/13994
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<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

Unsure
(666) ..

n=a,

Unsure
(672) ..

n=a,

Unsure
(675) ..

n = a,

Unsure

(686) ..

Unsure
(693) ..

n = a,

Unsure

(695) ..

g, <,

(666)

g, <,

(672)

g. <,

(675)

g, <,

(686)

g9, <

{693)

g9, ¢,

{695}

or

or

or

or

t/u

t/u

t/u

t/u

t/u

-19-

(238)

PCT/US02/13994

JP 2004-534218 A 2004.11.11



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

WO 02/090986

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

Unsure
(724) .

n = a,

Unsure
(778) .

n = a,

Unsure
(872) .

n = a,

Unsure
(979) .

n = a,

Unsure
(1146)

n = a,

Unsure

(1603)

g, ¢, ox
. {724)

g, ¢, or
-(778)

g, ¢, or
- (872)

g, ¢, or
- (979)

g, ¢, or
.. (1146)
g, ¢, or
.. (1609)

t/u

t/u

t/u

t/u

t/u

t/u

-20-

(239)
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<223> n =a, g, ¢, or t/u

<220>
<221> Unsure

<222> (1875)..(1875)

<223> n =a, g, ¢, or t/u
]

<400> 7
gggctgggga agatggeggt

acccageagt tgcggaagac
ttgtcaattg anagtgctga

tgaaggcaaa aaaggtcaat

ggagttgatt teggatcctt
gaaatcaggc gaccatctaa
tgeatttact gaacctgaca
aagagaacag caactccgta
gacaggacag gcttgcagte
ancacaagct catcaataac
caggcecttyg cttattetgt
agngtnactc anacnaaagc
ctgnaaatgt ggacatctet
Fctggtctgga gaaggctatc
ttcgaaggac ccaagtcatt
ggttgtccaa acttgagcgg
gacacgecte tcgacttint
aagaagaaaa ttcactagca
ccaatggaac cttgaaccag
gagttntogt aaatcccaac
cagcctcaca gaagaaggcet
agcaccaget gcgaatccag

tctectgtaca tecagccctgg

ggctggggeg
tttcégcctg
agagatacga
tcatacaana
tgeagcagtyg
agcggggtat
cgactgcaga
aagaagaaga
ctgetecctyg
tgtctgatct
ggcantctgg
cagaanctgc
accaaggacc
aagcataaag
gatgatgagt
gaaaccttge
aagaagttca
gagtatcata
ccactgacca
atgtaccagt
tteegttett
gatcaagaat

gettetetge

-21-

gtgteegggy
gatgtcagcg
naatatgtta
acttataacc
cttcaaaaaa
gaagaaadggg
ggttaaaaca
caaagtttgt
gtegtcaccce
gtgggcgeat
tgtgtactct
tananaaact
ttettectea
acaaactgtt
cngattactt
agaagcgaga
cecattgactt
gcagactaga
aattggatag
ccecteceea
caggatttgy
ttcaggaagg

ttgteagagg

agecegetggt
agganatcat
ctgatctcet
naatggcaaa
gatgaaattt
agaaacagac
cttttgatty
cnatttatac
ttgtgattge
tgtctgtgaa
tnaggaacaa
catgtcagga
tcaagaattg
agagtttgac
tgccagtgat
ggaggagcetg
tgcaggaagy
tgagacaata
atcttctgaa
gtgggttgac
actagagtte
ctttgatggt

gattaaaagyg

(240)

PCT/US02/13994
gcactgatge 60
tcagtacgtt 120
ccaggggaaa 180
agaatgatca 240
tagatgggca 300
aggaagttcc 360
gecaaggcac 420
acaagagagg 480
ctgggccaga 540
caagaaggct 600
gatattttnc 660
gtggacaatt 720
cgaattangt 780
agaactagta 840
tctaaccaat 900
agagaacttc 960
aagatcctgg 1020
caggccattyg 1080
gagcctttgg 1140
cacacaggtyg 1200
aactcattte 1260
ggctggtgee 1320
gtggagggca 1380

JP 2004-534218 A 2004.11.11



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

WO 02/090986

gatcetggta
ccectecaaga
aatttcctaa
tgtcccagaa
ttattttecat
caaaaatctg
agaataaagc
ctaaaattge
tcaggettga
gtgggattce

tgtttaaaaa

<210> 8

<211> 1087

<212> DNA

caceecceac
agtctcagaa
tgactatecyg
gcaatttaag
ctgcaaaaat
gaaattggat
tgtctgacce
tatctactgy
atatntcaga
tactttatgt

ttectaaa

<213> Homo sapien

<400> 8
aagatgatge

caaaataagg
ttcaaacaac
caacgaatga
gcatcagatg
gttggtccag
agctctgcge
cttaacacat
caggaagage
ttgtcgegag
taagaatatg
aacaaaaatg

gctttttaat

ctagtaaatt
gtaaaccaga
cggtaaccaa
atgaacagce
taacagaaca
gtagcaatga
caatcacagg
ctcaacccct
gagtacagca
ctgectgatac
atcaggtaac
tttecactgyg

agcactaacc

agaggacgac
cteccaggcta
teaggttgte
gagcagttte
cctcaggaaa
tecaagatcco
aggagaaaag
tectttggaa
acttaaactc

aatggggtcg

acagaagaac
cttgaataca
agtcacaaat
acgtcagett
aattataaaa
tgagaccctt
gcaagtctee
ctgcaaaget
agtacgcaag
agaagagaty
tttcgaccga
cttttgeetg

aatgectttt

22—

tttggatage
catatcgtet
ttetgggctyg
cagacatcag
tggttogtgaa
atcaaggagce
gaactataca
ttgaagtagt
ttaccaaaat

aaatctttga

aaacagagac
acattgccaa
catcctagta
ttetgggaga
accatggaac
ttatctgetg
getgetgtgg
tttattgteca
aaattggaag
gatattgaaa
ctttcceccaa
taagaaaaaa

tagatgtatt

agccacagcet
Ecttegtggg
tgtggaccta
tcaagaatnt
gtttectatt
aaagaagggy
gcatagtgga
agaaacctaa
ctgtatatte

acacattatt

tgcgaaacga
ttagacaaac
ataaagtgaa
agaggctaca
tacccaaagy
ttgceagtge
aaaagaaccc
cagatgaaga
aagcactgat
tggacagtag
gagaaaattc
aatgtacceg

tttgatgtat

(241)

PCT/US02/13994
aaaaaaccct 1440
aaagatgtgy 1500
attgactget 1560
gattcteocat 1620
aaaggaaatc 1680
ttaatgaage 1740
gttttgtgta 1800
aggcttggeg 1860
ttcttaagga 1920
tataaaaacc 1980

1997
tcctetcaat 60
agcatcaatt 120
atcagaccca 180
aggacttagt 240
tcttcaagga 300
tttgcacaca 360
tgetgtttgg 420
catcaggaaa 480
ggcagacatc 540
agatgaagce 600
ctagaaattyg 660
agcacataga 720
atatctatta 780
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ttcaaaaaat
gcaggaccct
acttacgtaa
taaattteoce
attgaaaggg

attcaca

<210> 9

catgtttatt
aagatgaagc
aacatttgtt
agttaaagat

gacacctgta

<211> 1760

<212> DNA

<213> Homo sapien

<400> 9
gtcgaccctt

caaaaaaaaa
cggggacact
gattggcage
cgtcgageee
caacgttetg
tattgaacaa
tgctcccece
ctecctggece
cecgtctggge
cctcaacaag
cacaccoccg
gacggaggtt
ccectecteag
aaacactttt
taccaccatc
gcceatccte

ctttgaggtg

teccaccectg
aaaaaaaaag
ttgegttegg
cagactgeet
cctctgagte
tecccecttge
tggttcacty
gtggceeetg
ctgtcatctt
ttcttgcatt
atgttttgee
cecggeacee
gtgaggeget
catcttatee
cgacatagty
cactacaact
accatcatca

catgtttgty

ttgagtccta
tgagetttty
tcccecacag
tattgtgact

cattctteca

gaagatggaa
tctagageca
gctgggagey
tecgggteac
aggaaacatt
cgtececcaage
aagacccagg
caccagcage
ctgteceectte
ctygggacagc
aactggccaa
gegtecgege
gececcacca
gagtggaagyg
tggtagtgece
acatgtgtaa
cactggaaga

cctgteetgg

23~

ggacttaaaa
atgccaggtyg
ttttaataag
tcactgtata

tegtcactgt

ataaacctgce
cegtecaggg
tgetitecac
tgccatggay
ttcagaccta
aatggatgat
tccagatgaa
tectacaccyg
ccagaaaacce
caagtctgtyg
gacctgeeet
catggccatc
tgagcgetge
aaatttgegt
ctgtgageeg
cagttcectge
ctecagtggt

gagagaccgg

ttagtetitt
caatttactg
aacagatcag
taaacatatt

aaagacaaat

gtgtggytyy
agcaggtage
gacggtgaca
gagccgeagt
tggaaactac
ttgatgetgt
getcocagaa
gcggecocty
taccagggca
acttgcacgt
gtgcagctgt
tacaagcagt
tcagatageg
gtggagtatt
cctgaggttyg
atgggcggea
aatctactgg

cgcacagagy

(242)

PCT/US02/13994
gtaatatcaa 840
gaaatgtagce 200
gaattctaaa 960
tttatactte 1020
aaatgattat 1080

1087
agtgttagga 60
tgctgggcte 120
cgettecctyg 180
cagatcctag 240
ttectgaaaa 300
cccocoggacga 380
tgccagagge 420
caccagccee 480
gctacggttt 540
actcecctge 600
gggttgatte 660
cacagcacat 720
atggtectgge 780
tggatgacag 840
getetgactyg 900
tgaaccggag 960
gacggaacag 1020
aagagaatct 1080
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ccgcaagaaa
caacaacacc
cctteagatc
actcaaggat
gaagtccaaa
geetgactea
ctecteectee
cgtcagaagc
ctgcactggt
taaggttttt
tagtttacaa

tgtcecteac

<210> 10

ggggagecte
agctcectete
cgtgggegty
gececaggctyg
aagggtcagt
gactgacatt
cctgeccattt
acccaggact
gttttgttgt
actgtgaggg
tecagccacat

tgttgaattc

<211> 1953

<212> DNA

<213> Homo sapien

<400> 10
acgectgeca

tctgtectte
ccaacctgce
ccagetccac
aggagctcaa
acgcagggct
gcatcaaggc
ccaaggagcy
tgaaagcgcg
acctggagge
gcacgetgga

taggtgaggce

ggageaagcc
gaccegagee
ggccatggag
tecgetgteg
tgatcgetty
gegecttege
cgectacgag
cgeeegecty
caataccaag
tectgetgaac
gggegagetyg

caagaagcaa

accacgagcet
cccagecaaa
agcgettoga
ggaaggagee
ctacctcceg
ctccacttet
tgggttttgg
tccatttget
ggggaggagy
atgtttggga

tctaggtagg

gaagagccag
ccgegeectt
acccegtece
cccacecgea
gcggtctaca
atcaccgagt
gccgagecteg
cagctggage
aaggaggyty
tecaaggagg
catgatctge

ctteaggatg

24-

geeeecaggy
gaagaaacca
gatgttccga
aggggggage
ccataaaaaa
tgttceccac
gtctttgaac
ttgtecceggy
atggggagta
gatgtaagaa

gacccacttc

ceggecggeg
teegggacee
ageggegege
tcaccecgget
tcgacegtgt
ctgaagaggt
gggatgeeeg
tgagcaaagt
acctgatagce
cegcactgay
ggggccaggt

agatgctgey

agcactaagce
ctggatggag
gagctgaatg
agggctcact
ctcatgttea
tgacagecte
ccttgecttge
gctocactga
ggacatacca
atgttcttge

accgtactaa

cactccgact
ctgeccegeg
cacccgcage
gcaggagaag
gogetegety
ggtcageege
caagaccctt
gegtgaggag
tgctecagget
cactgetate
ggccaagett

gcegggtggat

(243)

PCT/US02/13994
éagcactgcc 1140
aatatttecac 1200
aggccttgga 1260
ccagecacct 1320
agacagaagy 1380
cecacceccat 1440
aataggtgtg 1500
acaagttgge 1560
gettagattt 1620
agttaagggt 1680
ccagggaage 1740

1760
cegagcagtc 60
ggeagegetyg 120
ggggegeagy 180
gaggacctge 240
gaaacggaga 300
gaggtgtceg 360
gactcagtag 420
tttaaggage 480
cggetgaagy 540
agtgagaagc 600
gaggeageec 660
gctgagaaca 720
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ggctgeagac
gtgagaccaa
agtttgagag
tggagcagta
agtctgetga
gcatccgeat
aggaggcgaa
ggctgetgge
tggacgagta
accgcaagcet
agegeageeg
ccaaaaagcy
ctagcggyey
acaagtccaa
atcecttget
cgatctggge
cacagaacac
aagaagtygc
aggatggaga
cctgcactyyg

aaatctttte

<210> 11

catgaaggag
gcgeegteat
ceggetggey
taagaaggag
gaggaacagc
cgacagcctc
gcttegagac
ggaaaaggag
ccaggagctt
cttggagggce
tggecgtget
caaactggag
cgtggeegty
tgaggaccag
gacttaccgy
tgcaggagct
ctggggetge
catgcgcaag
tgacctgete
ggocaccage

attaaagaat

<211> 6018

<212> DNA

<213> Homo sapien

<400> 11

gaactggact
gagacccgac
gatgecgctge
ctggagaaga
aacctggtag
tctgececage
ctggaggact
cgggagatgg
ctggacatca
gaggaggaga
tecteteact
tccactgaga
gaggaggtgg
teccatgggea
ttcececaccaa
ggggccacee
gggaacagcc
ctggtgeget
catcaccacc
caggcctggy

gttttggaac

-25-

tecagaagaa
tggtggagat
aggaactgcg
cttattctge
gggctgecca
tcagcecagcet
cactggeccg
cegagatgey
agctggeect
ggctacgect
catcccagac
geegeageay
atgaggaggy
attggcagat
agttcaccct
acagcecccce
tgogtacgge
cagtgactgt
acgtgagtgg
ggcagectet

ttt

catctacagt
tgacaatggg
ggcccagcat
caagctggac
cgaggagctg
ccagaagcag
tgagecgggac
ggcaaggatg
ggacatggag
gtcecocage
acagggtgyy
cttectecacag
caagtttgte
caagcgcecag
gaaggetgayg
taccgacctg
tetcatcaac
ggttgaggac
tagcegeege

ceccagecte

(244)

PCT/US02/13994
gaggagctge 780
aagcagegty 840
gaggaccagy 200
aatgcecagge 960
cagcagtege 1020
ctggcagcea 1080
accagccggc 1140
cagcagcagc 1200
atccacgect 1260
cctacctege 1320
ggcagegtea 1380
cacgeacgea 1440
cggcetgegeca 1500
aatggagatg 1560
caggtggtga 1620
gtgtggaagy 1680
teccactgggy 1740
gacgaggatg 1800
tgaggccgag 1860
cecegtgecaa 1920

1953

gotgectocg cogecgeggy geagecygggy ggeagggage ccagegagyg gogegegtgg

gegeggecat gggactygcge cggatceggt gacageaggy agecaagegyg cecgggecct

gagcgegtet tetccggggy gecteogecct coctgetegey gggecgggge tectgetecy

60

120

180
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gttgctggeg
cggcggggga
gctgttegag
gaaggtgaac
ttttgggegg
tgatgatggg
caatctectt
tectccatgaa
agctgageca
tgccaaagca
tggcaatgaa
tgatggcaga
acagctgtta
attacacaat
tgcctgtgta
gaacagggtt
ttgtcacaat
atatgaattt
caaaaaacat
attgeattgt
aagaaaagga
atctgagaaa
tgctctggat
aacctgcoge
tactgcttta
aggtaattca
tgtaaaaaaa
tacaccactt
gecatggaget

ttettatgga

ctgttgetgg
gcggeetgey
gcgtgecgea
agccgegaca
aaagacgtag
ggccttattc
ttgecgacatg
gctgeaatta
accatccgaa
gtgcttactg
gaaaaaatga
aagtcaactc
ctgeraacaty
gectgttett
aatgcaatgg
gaagtatgtt
aaaagtgcta
aaaggccact
ctctetetgg
gctgetgeat
gcaaacatca
gctcataatg
aatcttggtc
ctactectga
cagatgggaa
gaggcagaca
ctgtgtactyg
cattttgcag
gatgtgcatg

cattatgaag

ctgtggegge
cgagegecge
acggggacgt
cggegggeag
ttgaatattt
ctcttcataa
gtgcagaccc
aaggaaagat
atacagatgg
gtgaatataa
tggetctact
cattacattt
gagetgatgt
atggtcatta
acttgtggea
ctettetett
tagacttggce
cgttgctgea
aaatggtgaa
ctcecatatee
atgaaaagac
atgttgttga
agacttetot
gctatgggtg
atgaaaatgt
gacaattget
tteagagtgt
ctgggtataa
ctaaagataa

ttgcagaact

_26-

ggccaggate
ggcegaggee
ggaacgagtc
gaaatccacc
gcttcagaat
tgcatgetct
caatgctcga
tgatgtttge
aaggacagea
gaaagatgaa
cacaccatta
ggcagcagga
ccatgctaaa
tgaagtaact
attcacteet
aagttatggt
tececacacca
agctgcacga
tttcaagcat
caaaagaaag
taaagaattc
agtagtagtyg
acacagagct
tgatcctaac
acagcaactc
ggaagctgea
caactgcaga
cagagtgtcc
aggaggcctt

tcttgttaaa

atgtegggte
gtggageegy
aagaggctygy
cegetgeact
ggtgcaaaty
tctggteatg
gataattgga
attgtgetot
ttggatttag
ctcttagaaa
aatgtcaact
tataacagag
gataaaggty
gaacttttgy
cttcatgagy
gcagacccaa
cagttaaaag
gaagctgatyg
cctcaaacac
caaatatgtyg
ttgactecte
aaacatgaag
geatattgty
attatatcec
cteccaagagyg
aaggctggag
gacattgaayg
gtggtggaat
gtacctttge

catggagcag

(245)

PCT/US02/13994
gecgetgege 240
ccgeecgaga 300
tgacgeccetga 360
tegeegeagy 420
tcecaagecacy 480
ctgaagtagt 540
attatactce 600
tacagcatgg 660
cagatcecate 720
gtgecaggag 780
gccacgeaag 840
taaagattgt 900
atctggtace 960
tcaagcatgg 1020
cagcettctaa 1080
cactgctcaa 1140
aaagattagc 1200
ttactcgaat 1260
atgaaacagc 1320
aactgttget 1380
tgcacgtgge 1440
caaaggttaa 1500
gtcatctaca 1560
tteagggett 1620
gtatctecatt 1680
atgtcgaaac 1740
ggegtceagte 1800
atctgcetaca 1860
acaatgcatg 1920
tagttaatgt 13980
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agctgattta
ttgcaaactt
tectttggat
agcetttgeta
tgataatgta
tggttataat
ccaagacaaa
agcagctcta
acctttgeac
tggagcetgac
agatgatgte
caagcctcaa
aggtccatct
tttttcagaa
gaaaaaggag
tgagcaccta

ggggeacaag

‘taaaggagtc

cacctectggt
tgtggaggaa
aatcttcaac
aagatacact
aatgctattt
gecatgegtac
aagcaatcaa
atcttgttac
cctgcagtic
taggcecagt
ttatcctgag

aatagttatt

tggaaattta
ctgcteccage
cttgttaaag
gatgetgeca
aattgccgeg
aatttagaag
ggaggactta
ctaataaagt
gaagcagcce
ccgactctta
agegetcette
gtgetecaatg
agcccatcaa
ctgtettcag
gtteccaggag
atggatatat
gagctgaagyg
gagagactta
agtggaacaa
gagatgcaaa
agatacaata
caccggagaa
catgggtcte
ataggtggta
tatgtatatg
atttgeeaca
agtgcaatga
gtaaatggcc
tatttaatta

ttaagaaact

cacctttaca
atggtgcaga
atggagatac
agaagggttg
atacccaagg
ttgcagagta
ttcctttaca
ataatgcatyg
aaaagggacy
aaaatcagga
tgacagcage
gtgtgagaag
gectttetge
tagttagttc
tagattttag
ttgagagaga
agattggaat
tctceggaca
ttecttataga
gtacagtteg
ttctcaagat
aagaagtttc
cttttgtgaa
tgtttggage
gaattggagy
ggcagetget
aaatggcaca
tagcattage
cttaccagat

aattccacty

27-

tgaagcagca
ccctacaaaa
agatattcaa
tttagecaga
cagacattca
tttgttacaa
taatgcagca
tgtcaatgce
aacacagctt
aggacaaaca
catgececcca
cccaggagec
agccagcagt
aagtggaaca
cataactcaa
acagatcact
caatgcttat
acaaggtctt
tctgteteet
agagcacaga
tcagaaggtt
tgaagaaaac
tgcaattatc
tggeatttat
aggtactggg
cttttgeegg
ttctecteca
tgaatatgtt
tatgaggcct

aacctaaaat

gcasaaggaa
aaaaacaggy
gatctgetta
gtgaagaagt
acacctttac
cacggagetyg
tecttacggge
acggacaaat
tgtgectttgt
cetttagatt
tetgetcectge
actgcagatg
cttgacaact
gagggtgett
ttegtaagga
ttggatgtat
ggacataggce
aacccatatt
gatgataaag
gatggaggtc
tgtaacaaga
cacaaccatg
cacaaaggct
tttgctgaaa
tgteccagttc
gtaaccttgg
ggtcatcact
atttacagag
gaaggtatgg

catcaaagca

(246)

PCT/US02/13994
aatatgaaat 2040
atggaaatac 2100
ggggagatge 2160
tgtecttectee 2220
atttagcage 2280
atgtgaatgc 2340
atgtagatgt 2400
gggetttcac 2460
tgctageccea 2520
tagtttcage 2580
cctettgtta 2640
ctctetette 2700
tatctgggag 2760
ccagtttgga 2820
atcttggact 2880
tagttgagat 2940
acaaactaat 3000
taactttgaa 3060
agtttcagte 3120
atgeaggtgy 3180
aactatggga 3240
ccaatgaacy 3300
ttgatgaaay 3360
actcttecaa 3420
acaaagacag 3480
gaaagtettt 3540
cagtcactgyg 3600
gagaacaggc 3660
tcgatggata 3720
gcagtggect 3780

JP 2004-534218 A 2004.11.11



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

WO 02/090986

ctacgtttta
taaaaatgtg
ttetaaatat
tgtetgtact
taacaaactg
aacacagcat
ctagcccagt
ttacaaaatt
gtgatcttta
atcagattta
aacttatgaa
aaagagctct
tctagettte
cectgtttttt
cataagtagg
tattctaatt
ttttatccta
ccaatctata
ccttecaggee
ctetccatga
cacgectgtg
tatttctaat
acatccatta
ggaaagatct
ttattttacg
agtgctagaa
ggagttgttt
agtgcttttt
aagtggagta

aattagaaga

ctectttget
aacgaagttt
ttectgtttt
aaattataaa
taatgeccte
ttacactgaa
atttatttac
ttttcatatg
catttgatte
atttgecgat
tatgctgaay
aactatgata
atgttggaaa
agagaaacta
atgttaacat
accttaaatc
agtatatttt
catcatgggt
tecctgaatgy
tgttatgeccc
ctcagtttag
ataacactct
tggcttggca
ttactcactt
ttttattcag
aatcatgtte
ctgtgatgta
atacagctct
tgccaaattt

taatgagaga

gaaaaaaaat
aacattctga
ttcageactt
cagagttaac
aacagaacta
tacaatttca
attgetttgt
tattgttecat
cagaggctat
gggageettt
atttaatttg
ggtcctgatt
attttctgca
aatcttgetg
tteccagggtg
taaaggggaa
tteetgttct
aaacttaacc
gcaagtgeag
aattggaaat
cagctataga
tttccaggaa
atctctttta
aatgaggaca
tctgtaaatt
cttgtectga
aattatgatc
ctaataatta
tatatgaatt

attaatgggg

28-

catcttgeee
cttgataaag
taacagatgc
ttgaaccttt
attttactaa
tttgtaaaac
aatataaatc
ctatacttca
gttcagttgt
atctgtecatt
tgataccttt
actaaagaag
gtecttctgt
ttgaacaatt
ggaagggtaa
aaaaaaaatc
ttttacttgg
cagaactata
tgaaacaggt
atgctgtcag
aggaaatgct
gcatgcttaa
tttgttgact
ttecccatca
aactggeceet
gtaagagtta
attatttaag
caaatatccyg
tttcagatta

tttatattta

acaggectgt
ctttaataat
cattccaggt
tatatgttat
tacaatactg
tgtaaataag
tgttttagaa
tettacateg
tagttgggaa
agaaatcttt
gtatgtatga
cttetttact
gaaaattaga
attgtgttct
tcctaaatca
acasacagga
ttttattget
aaatgtagtt
gottcocotget
tttgtgcace
gtcccataaa
geatettgtt
ctagcteoct
ctgtctgtac
ttgcagtaac
atcagagtaa
aagtcaaatc
aaagtcattt
tetaagette

cattatctet

(247)

PCT/US02/13994
ggcaaaagga 3840
gtacagtgtt 3900
taaactgggt 3960
gcattgatte 4020
tgttctttaa 4080
agettttgta 4140
ctgcagecggt 4200
tcatgattga 4260
agattgagtt 4320
ctecatttaag 4380
gacacattce 4440
ggcctcaatt 4500
gcaaagtget 4560
tttcatggaa 4620
tttcecaate 4680
ctgggtagtt 4740
gtatttatag 4800
gtttcagtee 4860
cctgggtttt 4920
atatggtgac 4980
atgccatece 5040
acagagacat 5100
tcaaagtcga 5160
cagttcacct 5220
ttgtacataa 5280
gtgcatttet 5340
ctgatcttoga 5400
cttggaacac 5460
caggttttat 5520
caactatgta 5580
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gceccatatta
tctatgagtt
tgtttttcea
getttttgtt
ggaatagcct
tgaagtgaaa
ttgtactgta

aaaaanaaaa

<210> 12

ctcaccctat
tacaatactg
tgaatgaata
tgttgggaag
actttataat
tttaactttt
tcaaattcca

aaaaaaaa

<211> 2039

<212> DNA

<213> Homo sapien

<400> 12
ccacatecag

tgctgetgec
aaatatattyg
gggcagtyggy
ccecatgtggce
cacattctac
gagtggctac
ggtetgecagy
tcctgacaag
ggtgcgagat
ggggcaaget
aatggacctyg
cgaagagaac
gcttteceect
tggtgaaaac

ctaggcctgy

aagcaaaagc
cttgacttce
tgtgaatctc
atgaaactga
tctgecagaat
gacaagcgct
ccaccctteg
gtgtgccaga
gactgggeac
gcaaagcaga
ccagaaaagg
acgctetteg
gaactagcag
ccectgeaagt
aggagccege

ccaggcattg

gagtgaatct
caaactgtgt
taccgtggtt
ttggggtttt
gatgggaatg
tgtgecagta

taccctcatt

acttcaatga
tgcataccaa
cagaaaaggt
acaactcctg
acatggecee
gtgacctgtyg
togggtcactg
acaagctgtt
acatctccag
aacttagege
gactccccac
cagctgagge
aggagecaga
cacgectgge
ccacagcact

tecectggaa

220-

ggaattgett
tattttatet
catatgttag
999999a999g
ctttttettt
gtactattat

taattcttaa

gegagaagec
aggeattget
gtctecagtg
tacceccata
tgaggtagtg
gagectgggc
cggggecgac
tgaaagcatc
tgaagccaaa
cgecccaagtt
geccgcaagte
categecctt
ggcactaget
ccggagacgy
ctgaaatget

acctgtgtgg

ttcatgtgaa
aaaccattge
catggcagca
ggagtattag
tgttttggga
acccatctte

taaaactgtt

agccgagtgg
categtgatc
aaaatctgty
accacaccag
gaggtctica
gtggtectet
tgtggctggg
caggaaggca
gacctcatct
ctgcagcacc
ctccagagga
aaccgccagc
gatggcetet
gecectggeee
ccagtcacac

ctaaagtctg

(248)

PCT/US02/13994
atcattgtgg 5640
ttaatgagtg 5700
ttttcagata 5760
tacgttgeat 5820
ttttttetee 5880
agtgtcttac 5940
cacttgtaaa 6000

6018
tgcgggacgt 60
tgaaaccaga 120
actttgactt 180
agctgaccac 240
cggaccagge 300
acatcatget 360
accggggega 420
agtatgagtt 480
ccaagctect 540
catgggtgea 600
acagcagcac 660
tatctcagca 720
gctcecatgaa 780
aggcaggecy 840
cttataggece 900
ctgagcaggce 960
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agcagcctet
catcaacccc
tgaaaaggaa
actgggetee
agctgtggeg
ctgeccgacac
ttcectetgte
ccetcaatte
gtetgecagea
tatcatccee
agtttggtgt
gcccatgaat
togggttttaa
gagacagcat
gcagttagat
tgtttgagea
ggaactattg

caccacggtg

<210> 13
<211> 766

<212> DNA

getetgtgge
catttcccta
agcaatcact
acctgctcac
gctggggetyg
gtgectctte
cteceggatgt
agggaagggc
cggaaaagca
tttgtttgty
ttttaaccat
ttecceagaga
tcagcagtte
cggtgtctge
agtgctetgt
atgcagtgcc
agttacataa

cttttataca

<213> Homo sapien

<400> 13
ctctettteg

ccaaaatcag
acccacggtt
atacttetet
tatgaagaga

catgtgtaat

attettceat
agtcagactyg
ggtgctcaaa
aaggaagagt
aagtatgagg

aaacgggecy

tecattcagyg
gggtcetgga
tctcactttg
cecgectgeag
cagcctgcag
cctetettet
cctettitgee
aaggagcctt
cataatcttt
attgetgcta
gectgtteecat
gtggaacggc
cctattatte
tgetgtgtee
gcctaaggty
tgetgeeegt
agaaaataga

ttogtgettat

actcagagta
cteecggtge
taccagagaa
gggaaaagat
ctatgactaa

aagacttcca

-30-

cttttteate
ggaaazagcet
cataattgee
atctgggate
ggagaagcaa
ctgtcacect
cgtecttctea
cctcattecag
ctttgetgty
aagtcagtag
caaagatgat
ttgctettet
tgattttaag
ccaggtettg
aagccacact
gtgcatgaag
tttgeatttyg

tttaataaaa

cgcacggtct
catgaacgga
gatccaaaag
gaaagccteg
actaggtttc

ggggaatgat

tacgaaggcce
tttteccaaag
tgcagcagga
cagcetgete
gaagcatcag
cctctggegy
cttggctgag
gaaatcaaat
actgaaatgt
tatcgttttt
accttaaact
ttctagaatg
ctygttectot
tgtgggtgge
agggtgaagce
gtacagccat
tecaggcagac

ctgaaattct

gattttetet
gacgacgect
gecttegatyg
gagaaaatct
aaggccacce

ttggataaty

(249)

PCT/US02/13994
ctgaggttece 1020
gggttgtett 1080
acatctctte 1140
tcaccgetgt 1200
ttgacagagg 1260
tccttcéacc 1320
caaagccatc 1380
cagtcttceg 1440
atccctegtt 1500
ttaaaaaaaa 1560
ceceactgeaa 1620
tccatgeact 1680
gatgaactta 1740
acagatctgg 1800
ctcacttece 1860
tcagataagt 1820
gtttatacaa 1980
aaaaaaaaa 2039

ttggattctt
ttgcaaggag
atattgccaa
tctatgtgta
tcccaccttt

accctaacey
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tgggaatcag gttgaacgtc

gatcatgcce aagaagecag

tggcccacaa aatgatggga

gatteacgag agatctggac

gagaaaacag ctggtgattt

cccctcaggg atacgacaca

catgggcatyg gctgcggacce

<210>

<211>

<212>

<213>

<400>

14
4204
DNA

Homo sapien

14

acgcaggcay tgatgtcace

tcagagtcag agacttggtc

gctcagecag geatcaactt

cccaactcce ccgaccccac

ccttgeccea tcaccatctt

aatccagttc cacccctgee

tgacttgege attggaggte

cctgacgteyg geggagggaa

gggaggactyg aggegggect

tgctgecggg cctgggecac

acceegeega ccaeegeeygce

cagggcaggg ctggttagaa

ccocgagagy gaactgaggg

cacccaacce caccceceate

tccgggettt geccctggta

agtcctgagyg ttcacatcta

cgttgggagy cagcgaaagy

ctcagatgac
cagaggaagyg
aagagctgtg
ccaaaagggg
atgaagagat
tgcccatgat

cctegteate

cagaccacac
tgaggggagc
caggaccctg
caggatctac
catgecttace
cggaacccay
agaagaccge
gecggeccay
cacctcagac
ceegeagggy
tttageccacy
gaggtcaggg
cagcectaace
ceccattece
tcaagtcacy
cggctaaggy

gcccaggcct

31~

tttcggcadgg
aaatgatteg
ccecececggga
ggaacatgee
cagcgaccct
gagaagcaga

aggtgcatag

ccctteccee
agaagcaatc
agggatgacc
agcetcagga
tccacceccca
ggtagtaccg
gagattcteg
geteggtgag
agagggecte
aagacttcca
gggaactctg
cccacgetgt
accaccctca
atccccacee
gaagctcegg
agggaagggg

cctggaagac

ctccagggaa
gaggaagtgc
aaaccaacta
tggacccaca
gaggaagatg
acgtggtgac

caagtg

aatgccactt
tgcagaggat
gaaggccceg
ccecegtece
teegatocee
ttgccaggat
ccetgagcaa
gaggcaaggt
aaataatcca
ggctgggteg
gggacagagc
ggcaggaatc
ccaccattce
ccaccectat
gaatggegge
tteggtateg

agtggagtec

(250)

PCT/US02/13994
tetccecgaa 420
cagaagcatc 480
cetetgagaa 540
gactgegtga 600
acgagtaact 660
ctttcacgaa 720

766
cagggggtac 60
ggcggtecay 120
ccoacceace 180
aatcettace 240
atccaggeag 300
gtgacgecac 360
cgagcgacgy 420
aagacgctga 480
gtgetgecte 540
ccactaccte 600
ttaatgtage 660
aaggtcagga 720
cgteccccaa 780
cctggeagaa 840
caggcacaty 900
cgagtatggce 960
tgaggggacc 1020
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cagcatgcca
cggctacggg
cgaggagtca
ggcaaccttg
cettcagggt
gagggaggaa
tggacagatg
ttgagggtac
tgetgttace
atcactgatyg
gggaggetet
gtacatggac
tgtatggeca
tgacatgaga
gagggeecty
gtetggecaa
gggggeeegt
tggtctgagg
aaggtttgec
gegectggee
taccctgagg
gaccagaggc
cetecaaggt
ccagtgggtc
catcatgect
aggagaggcc
ctecctectet
agatccteec
ctggagccaa

tgacctggag

ggacagggodg
aatcetaggyg
tggggaggaa
ggctggggga
gaccagagag
tcccaggatce
cagtggtcct
ccctgggaca
tcagagagcee
tcagggaagg
cagaccetac
ttcaataaat
gatgtgggte
gattctcagg
agtgagcaca
ccetectgac
ggattcctet
cagtgtecte
ttggattcaa
tcacccteaa
tgcecctetea
cecoggagga
tccattcagt
tecattgece
cttgagcaga
ctgggcetgg
tctactctag
cagagtcecte
tectatgagy

tcegagttee

cccactgtac
atgcagaccc
gaagagggag
tgctgggeac
ttgagggcty
tgcagggeee
aggatctgec
gaatgcggac
tgggcaggge
ggaagccttg
taggagtgga
ttggacatct
ccctcatgtt
ccagcagaay
gaggggatee
agttctggga
cccaggaatc
aggtcacaga
accaagggec
tactttcagt
cttecectectt
gcactgaagg
actcagctga
agetcctgee
ggagtcagea
tgggtgcgca
ttgaagtcac
agggagecte
actccagcaa

aagcagcact

32-

ccectgtetea
acttcagcag
gactgagggy
agtggccaaa
tggtctgaag
aaggtgtacc
aagcatccag
tgggggecce
tgteagetga
gtctgagyggg
ggtgaggacc
ctegttgtee
tttetgtacce
ggagggatta
tccaccceag
atcegtgget
aggagctcca
gtagaggggg
ccacctgece
cetgeagect
caggttctga
agaagatctg
ggtetetecac
cacactcccg
ctgcaagect
ggctectget
cctgggggag
cagectecee
ccaagaagag

cagtaggaag

aaccgaggca
gggyttggog
accttggagt
tgtgetetat
agtgggactt
cccaaggoge
gtgaagagac
ataaaaatct
ggtcecteca
gctgcactca
aagcagtcte
tttecgggay
atatcaggta
ggccctataa
tagagtggyy
gegtttgetg
ggaacaaggc
ctcagatagt
cagaacacat
cagcatgege
ggggacaggc
taagtaagcc
atgetcecte
cctgtitgece
gaagaaggce
actgaggagc
gtgcctgetg
actaccatga
gaggggccaa

gtggcegagt

(251)

PCT/US02/13994
cettttcatt 1080
cccagecectg 1140
ccagatcagt 1200
gctcattgeg 1260
caggtcagea 1320
cectatgtag 1380
tgagggagga 1440
gececctgetee 1500
ttatcctagg 1560
gggcagéaga 1620
ctcacccagg 1680
gacctgggaa 1740
tgtgagttct 1800
ggagaaaggt 1860
acctcacaga 1920
tctgeacatt 1980
agtgaggact 2040
gccaacggtyg 2100
ggactccaga 2160
tggceggatg 2220
tgacctggag 2280
tttgttagag 2340
tetecoacagy 2400
tgaccagagt 2460
ttgaggcceg 2520
aggaggctge 2580
ccgagteace 2640
actaccctet 2700
gcaccttcee 2760
tggttcattt 2820
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tetgetecte

cgtcggaaat

getggtettt

cacctgeetg

aggccteetyg

gaaaatctgg

gggggatcec

gcaggtceee

tgaaaccage

ttectaccea

agttgcagee

cttagtttee

cagcattctt

ctgttggagt

tttatgaaty

ttttttacte

ggtaaaagta

agaaatcaaa

aatatgcaaa

aaataattet

ggaggcecctg

getgtagage

agaggaaatg

gtgce

<210>
<211>
<212>

<213>

15

752

DNA

aagtatcgag
tggeagtatt
ggcatcgagc
ggectetect
ataatcgtec
gaggagctga
aagaagctge
ggcagtgate
tatgtgaaag
ceectgeaty
agggccagtyg
actgectcct
agtagtgggt
tgttcaaatg
acagtagteca
aaattgggaa
tttgcttaaa
agatagttga
ccaggatttc
tectectteac
ggttagtagt
ctaggacctg

taagagaggg

Homo sapien

cecagggagec
tctttectgt
tgatggaagt
acgatggect
tggccataat
gtgtgttaga
tecacccaaca
ctgcatgtta
tectgecacca
agtgggtttt
ggagggggtc
gtgacgtgag
ttetgttetyg
ttecttttaa
cacatagtge
atccattcea
attgtgageg
ttettgectt
cttgacttet
tggctegttt
ggggatgeta
cagtcatata

gtgagggtgt

-33-

ggtcacaaag
gatcttcage
ggaccccate
gctgggtgac
cgcaagagag
ggtgtttgag
tttegtgecag
tgaattcctg
tatggtaaag
gagagagggg
tgggccagtg
gcceattett
ttggatgact
cggatggtty
tgtttatata
ttttgtgaat
aattagecaat
gtacctcaat
ttgagaatge
cttttcegtt
aggtaagcca
attaaggtgg

ggcgeteegg

gcagaaatgc
aaagctteca
ggccacttght
aatcagatca
ggcgactgtg
gggagggaag
gaaaactacc
tggggtccaa
atcagtggag
gaagagtgag
cacctteegy
cactctttga
ttgagattat
aatgagcgte
gtttaggagt
tgtgacataa
aacatacatg
ctattctgta
aagcgaaatt
cactcageat
gactcacgcc
tgagaagtce

gtgagagtayg

(252)

PCT/US02/13994
tggggagtgt 2880
gttccttgea 2940
acatctttge 3000
tgceccaagge 3060
ccecetgagga 3120
acagtatctt 3180
tggagtaccg 3240
gggcectegt 3300
gacctcacat 3360
tctgageacy 3420
ggccgeatec 3480
agcgagcagt 3540
tettbtgttte 3600
agcatccagg 3660
aagagtctty 3720
taatagcagt 3780
agataactca 3840
aaattaaaca 3300
aaatctgaat 3960
ctgctetgtg 4020
tacccatagg 4080
tgtaagatgt 4140
tggagtgtca 4200

4204
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<400>
atccteg

cegaagys
ttectgal
gaggtce:
gtocgeal
cggagag:
agetgge
tgaagga
gccaact
cgcaétg
agcetgy!
geccagtt

ttctgta

<210>
<211>
<212>

<213>
<400>
Leu Glu
Gly Arg
Val Asp
Val Lys

50

Tyr Val
65

Ile Glu

Phe Lys

15
tgg

ccg
tgg
ccg
tgg
ccg
ccg
gtt
gca
ctt
cge
cat

gaa

16
1967
PRT

Homo

16

Phe

Asp

ala

35

Lys

Lys

Asp

Ala

gccctgacct
Jgggcacaggg
ccocaggggac
gggcgeaggyg
cggegegget
cctgettgag
caggagccty
cactgtgtec
geteteoate
tetgeeegty
cccttectag
tgtgggggee

aataaaactg

sapiens

Lys

Ser

20

Glu

Gln

TYyr

Leu

Lys
100

Ile

Pro

Gly

Lys

Lys

Glu

85

Gin

Ser

Pro

Glu

Asn

70

Lys

Gly

Asp

Asn

Val

Ser

55

Gln

tctetectgag
ggttegacgg
aatgctggeg
gcagcaaggy
teagggctga
ttctaccteg
gcccaggatg
ggcaacatac
agcteetgte
tttttggete
gteatgeete

tgattotttyg

Glu

Val
40

Gly

Lys

Asn

34

ageegggcay

gegatgetga

gcccaggaga

ccteggggec

atggatgctg

ccatgeettt

cccecaccget

tgactatccg

teccageaget

agecteecte

cteceectagg

tegetggagy

agctacgaaa aa

Glu

Ser

25

Glu

TYTr

Arg

Lys
105

Ala

i0

Gln

Lys

Glu

Leu

Ile
50

Asp

Ser

Ile

Val

His

75

Gln

Leu

aggetccgga

tggcccagga

ggcgggtgee

gggaggaggc

cagatgeggy

cgegacacee

teeccgtgeca

actgactget

ttcectgtty

agggcagagy

gaatggtecec

aggacggctt

Asp

Glu

Met

Glu

80

Cys

Gln

Ser

Ala

Gln

Ser

45

Gln

Lys

Glu

Asp

Gln

30

Ser

Glu

Trp

Ile

Ile
110

(253)

PCT/US02/13994
g§catgcagg 60
ggccecctggea 120
acgggcggca 180
gcceegeggyg 240
gccagggggc 300
atggaagcag 360
ggggtgette 420
geagaccace 480
atgtggatca 540
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Ser
95

(260)
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Ala
Gln
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80

Ser
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<213> Homo sapiens

<400> 18

Glu Phe Leu Leu Ser
1 5

His Ser Leu Pro Gln
20

Leu Asp Gln Ser Ser
35

Ser Tyr Lys Leu Pro
50

Pro Leu Arg Lys Thr
Leu Lys Gln Lys Val
85

Lys Asp Gly Thr Val
100

Thr Gly Ala Gly Pro
115

Ser Gly Pro Ser Ser
130

Gly Phe Thr Gly Ser
145

His Arg Ala Leu Pro
165

Thr Ser Pro Ser Leu
180

Thr Val Thr Asn Ser
195

Gln Glu Ala Glu Arg
210

Leu Thr Gly Lys Phe
225

Gly val Ala Leu Glu
245

Leu Gln His Val Leu
260

Ile Ala Val Pro Leu
275

Lys

His

Pro

Leu

Ala

70

Ala

Ile

Gly

Pro

val

150

Leu

Pro

His

GlIn

Met

230

Gly

Leu

His

Ser

Pro

Pro

Pro

55

Glu

Ser

Ala

Asn

135

Asp

Asn

Leu

Ala

215

ASp

Leu

Gly

Lys

Lys

Gln

40

Gly

Glu

Arg

Thr

Ser

120

Ser

Asn

ser

Ile

Thr

200

Leu

Th

Gly

Glu

Gln
280

Glu

Cys

25

Ser

Pro

Pro

Arg

Phe

105

Ser

sSer

Ile

Ser

Ser

185

Ala

Gln

Ser

Gln
265

Ser

42-

Pro

10

Gly

TYyTr

Asn

Sexr

90

Lys

val

His

Pro

Pro

170

Leu

Ser

Ser

Ser

Pro

250

ala

Pro

Thr

Gly

Pro

Asp

Leu
75

Ser

Thr

155

Asn

Gly

Pro

Leu

Iile

235

His

Arg

Leu

Pro

ala

Pro

Ser

60

Lys

Pro

Arg

Asn

Thr

140

Glu

Gln

Leu

Lys

Arg

220

Pro

Gly

Gln

Vval

Gly

His

Gly

45

Arg

Val

Leu

Ala

Ser

125

Ile

Met

Phe

Gln

Leu

205

Gln

Gly

His

Gln

Thr
285

Gly

His

30

Thr

Asp

Arg

Leu

val

110

Ala

ala

Leu

Ser

Ala

190

Ser

Gly

Cys

Ala

Ser
270

Leu

15

Ala

Pro

ASp

Ser

Arg

95

Pro

Glu

Pro

Leu

175

Thr

Thr

Gly

Leu

Ser

255

Thr

Glu
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Arg
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Arg
Ile
Gly
Asn
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160
Tyr
val
Gln
Thr
Leu

240

Leu

Arg
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val

Leu
305

Thr

Arg
385

Lys

Glu

His
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Ala

290

Ser

Gln

Gln

Pro

Glu

370

Asp

Asp

Pro

Pro

450

Gln

465 -

val

Thr

Arg
545

Lys

Cys

Lys
val
His
Leu
530
Lys
\
Leu
Lys

Gly

Thr

Arg

Leu

Gln

Arg

355

Gln

Gly

Glu

Glu

Gly

435

Leu

Ala

Asn

Tyr

val

515

Gln

Ala

Leu

Leu

Gly
595

Ser

Thr

val

Gln

340

Gln

Gln

Glu

Glu

420

Gln

Leu

Pro

ASp

500

His

Glu

Thr

Tyr

Leu

580

Ile

Met

Gln

Met

325

Leu

Pro

Glu

Thr

Glu

405

Gly

Gly

Val

Gly

Pro

485

Thr

Pro

Thr

Leu

Gly

565

Gly

Arg

Ser

310

Gln

Gln

Thr

val

Glu

390

Asp

Glu

TYYX

Tyr

Arg

470

Asp

FPhe

Glu

Gly

Asp

550

Thr

Pro

Thr

295

Ser

Gln

Leu

Thr

Leu

375

Gly

Ser

Lys

Gln

455

Thr

Gln

Met

His

Leu

535

Glu

Ser

Ile

Asp

Val

Pro

Gln

Gly

His

360

Leu

Glu

Glu

Gly

Lys

440

Ala

Gin

Pro

Leu

Ala

520

Leu

Ile

Pro

Ser

Ser
600

Gly

Leu

His

Lys

345

Pro

Gly

Ser

Glu

Ala

425

Leu

Pro

Ser

Val

Lys

505

Gly

Ser

Gln

Leu

Gln

585

Asp

43-

Lys

Pro

Gln

330

Glu

Glu

Thr

Glu

410

Glu

Phe

Leu

Ser

Lys

490

His

Lys

Thr

Asn

570

Lys

Leu

Gln

315

Leu

Glu

Gly

Gln

395

Glu

Glu

Ser

Ser

Pro

475

His

Gln

Ile

Cys

val

555

Arg

Met

Val

Pro

300

Ser

Phe

Thr

Thr

Ala

380

Glu

Asp

Gly

Asp

Leu

460

Ala

Leu

Cys

Gln

Glu

540

His

Gln

TYyr

Trp

Arg

Pro

Leu

Lys

Glu

365

Leu

Asp

Cys

Pro

Ala

445

Ala

Ala

Phe

Met

Ser

525

Arg

Ser

Lys

ala

Asn
605

His

Gln

Glu

Thr

350

Glu

Thr

Leu

Ile

Asp

430

Thr

Pro

Thr

Cys

510

Ile

Ile

Glu

Leu

val

5%0

Glu

Axrg

ala

Lys

335

Gly

Glu

Met

Glu

Gln

415

Leu

Pro

val

Gly

Thr

495

Gly

Trp

Arg

Tyr

Asp

575

Leu

Met
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Ser Ser
610

Phe Lys
625

Pro Pro

Phe Asn

val Gly

Thr Gln

690

His Arg
705

Glu val

Thr Gly

Phe Arg

Val Leu
770

Leu Gly
785

Gln Leu

Gly His

Ala Leu

Gln Lys

850

Ile Gin
865

Gly Arg

<210>

Ser

Val

Gly

Lys
675

Gly

Thr

755

Val

Gly

Met

AsSp

Len
835

Sex

19

Ala

Ala

His

val

660

ala

Asp

Gly

Val

740

val

Ser

Tyx

Thr

Leu

820

Ser

Asn

Lys

Leu

Val

Ala

His

645

ala

Leu

Phe

Asn

Gly

725

Asp

val

Ala

Ser

Leu

805

Thr

val

Ile

His

Arg
885

Arg

Gly

630

aAla

Ile

Ile

Tyr

Gly

710

Pro

Pro

Met

Gly

val

790

Ala

Ala

Lys

Asn

Trp

870

Gly

Met

615

Glu

Thr

Asn

695

Asn

Gly

Pro

Pro

Phe

775

Thr

Gly

Ile

Leu

Ala

855

Ser

Ala

Ala

Leu

Glu

Ala

Asp

680

Asp

Phe

val

Ile

Ile

760

ASp

Gly

Cys

Gln

840

val

Cys

Gln

Val

Lys

Ser

Lys

665

Pro

Phe

Gly

Gly

745

Ala

Ala

ATy

Arg

Asp

825

Pro

ala

Val

aAla

Gly

Asn

Thr

650

Leu

ASp

Ser

Pro

Tyr

730

Asp

His

val

val

810

Ala

Leu

Thr

Gln

Gly
830

Cys

Gly

635

aAla

Leu

Ile

val

Gly

715

Asn

Val

Glu

Glu

Phe

795

val

Ser

Asp

Leu

Lys

875

Glu

Leu
620

Met

His

Leu

700

Val

Glu

Phe

Gly

780

Leu

Glu

Glu

Glu

860

Phe

Thr

Leu

Ala

Gly

Gln

His

685

Tyr

Gly

Asn

Tyr

Ser

765

His

His

Ala

Ala

Ala

845

Lys

Ala

Glu

Glu

Ile

Phe

Lys

670

Gly

Ile

Ala

Val

Leu

750

Pro

Leu

Leu

Leu

Cys

830

val

val

aAla

Glu

Leu

Ile

Cys

655

Leu

Asn

Ser

Pro

2ala

735

Thr

Asp

Ser

Thr

Glu

815

val

Leu

Ile

Gly

ala
895
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<211>

<21

<21

<40

2>

3>

0>

850

PRT

Homo

19

Met Phe Asp
1

Arg

Cys

Ala
65

Glu

Thr
145

Gln

Gln
225

Glu

Gln

Arg

His

50

Asp

Leu

Leu

Ala

Gilu

130

Gly

Thr

Ile

Lys

val

210

Lys

Arg

Ala

Leu
Leu
35

Tyr

Arg

Ile

Ser

115

Ala

Pro

Phe

Glu

Ile

195

Asn

ala

Ala

Glu

sapiens

Asn

20

Ala

Thr

Leu

Asn

Gln
100

Ala

Pro

Pro

Gly

Ser

180

Lys

Ala

Leu

Ala

Arg
260

Met

Thr

Pro

val

Gln

Phe

85

Ile

Leu

Glu

Ala

Pro

165

Leu

Leu

Leu

val

Gln

245

Lys

Asp

Ala

Leu

Lys

Gly

70

Phe

Pro

Ala

Asp

Gly

150

Lys

Glu

Glu

Asp

230

Leu

Ala

cys

Ile

Ile

Leu

55

His

Arg

Glu

Glu

135

Glu

Asn

Ary

Ala

Gly

215

Asn

Glu

Ser

Glu

ala

Gln

40

Leu

Arg

Arg

Leu

His

120

Pro

Gly

Glu

Gln

200

Glu

Glu

Gly

ala

Leu

Val

25

Phe

Asp

Ala

Pro

105

Ile

Pro

val

Ser

val

185

Leu

Gln

Glu

Thr
265

45-

Lys

10

Ile

Lys

Arg

Ser

90

Glu

Lys

Glu

val

val

170

Glu

Glu

Leu

Arg

250

Glu

Leu

Gln

Gln

Leu

Phe

75

Asp

Gly

Pro

Asn

val

155

Lys

Met

Ile

Glu

Arg

235

Ser

Ala

Sex

Met

Asp

His

60

His

Met

Pro

val

Leu

140

Ala

Asp

Leu

Ala

Gln

220

His

Gln

Arg

Glu

Ser

Cys

45

Ser

Glu

Leu

Pro

val

125

Ile

Asp

Asp

Arg

Gln

205

Arg

Glu

Gly

Tyr

Sex

Ser

30

Ser

Cys

Gln

Asn

110

val

Glu

Leu

Arg

Ser

190

Leu

Lys

Leu

Leu

Asn
270

val

15

Gly

His

Leu

Phe

Phe

95

Phe

Ile

Ile

Phe

Asp

175

Glu

Lys

Gln

Ala

Brg

255

Lys

(264)
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Phe
Gln
Leu
Pro
His
80

Lys
Leu
Pro
Ser
Asp
160
Leu
Leu
Ser
Lys
Gln,
240

Glu

Leu
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Lys

Lys

Glu

305

val

Ala

Asp
465

Gly

Asp
545

Thr

Glu

Asn

290

Glu

Lys

Lys

Gln

Axg

370

Arg

Thr

Gly

Leu

Ala

450

Asp

Arg

Ala

Leu

Ala

530

Thr

Gln

Pro

Lys

275

Ala

val

Arg

Leu

Glu

355

Leu

Gln

Glu

Glu

Arg

435

Ala

Pro

ala

Gln

Thr

515

Thr

Cys

Asp

Leu

His

Asp

ala

Glu

Lys

340

ala

Asp

Arg

Ala

Leu

420

Glu

Leu

Gln

Tyr

500

Arg

Ser

Arg

Gln

Gln
580

Ser

Thr

Arg

Ser

325

Arg

Leu

Thr

Glu

Ala

405

Gln

Ala

His

Glu

485

Leu

Phe

His

Glu

Gln

565

Gly

Glu

Ala

val

310

Glu

Glu

Ser

Leu

Ala

390

Leu

Gly

ala

Leu

470

Ala

Thr

Ser

Leu

Cys

550

Ala

Ile

Leu

Lys

295

Lys

Leu

Leu

His

Ser

375

Asp

Ser

Arg

Leu

Gly

455

Arg

Leu

Sexr

His

Ala

535

Leu

Leu

val

280

Gln

Gilu

Lys

Glu

Thr

360

Ala

Leu

Arg

Leu

Asp

440

Ile

Cys

Asp

Leu

Leu

520

Pro

Ala

Arg

Gln

Leu

Gln

Leu

Ala

345

Glu

Glu

Leu

Glu

Ala

425

Glu

Leu

Thr

Ala

Ala

505

Ala

Thr

Arg

His

Leu
585

-46-

val

Thr

Leu

Glu

330

Lys

Gln

Lys

Ala

Gln

410

Glu

Gln

Gln

Ser

val

490

Asp

aAla

Asp

Ala

Met

570

Gly

His

Val

Ala

315

Glu

Ala

Ser

Asp

Ala

395

Gln

Arg

Phe

Asp

Ser

475

Ser

Ala

Pro
Leu
555

Gln

Gln

aAla

Thx

300

Lys

Gly

Lys

Ala

380

Gln

Arg

Glu

Ala

Ala

460

Pro

Thr

Ser

Thr

Ala

540

Glu

Ala

Glu

Glu

285

Gln

Gln

Sexr

Glu

Ser

365

Leu

Ser

Ser

Ser

val

445

val

Asp

Leu

Ala

Ile

525

Asp

Leu

Ser

Leu

Leu

Gln

val

Asp

Leu

350

Glu

Sexr

Leu

Ser

Gln

430

Leu

Ser

Tyr

Glu

Leu

510

Ile

Arg

Met

Leu

Lys
590

Leu

Ser

Glu

Gln

335

Ala

Leu

Gly

val

Gln

415

Glu

Arg

Leu

Glu

495

val

Asn

Leu

Gly

val

575

Pro
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Met
Asp
625

val

Ala
705

Lys

Arg
785

Gln

Lys
865

Gly

WO 02/090986

Leu

Ala

610

Met

Asn

Leu

Gly

Trp

690

Thr

Tyr

Gln

Leu

Asn

770

Asp

Glu

Ala

Ala

Thr

850

Pro

Tle

<210>

Asp

595

Ala

Met

Glu

Leu

arg

675

Thr

Gln

Glu

Leu

Ser

755

val

Thr

Met

Glu

Gly

835

ala

Ser

Tyr

20

val

Thr

Asn

Arg

val

660

Glu

Leu

Glu

val

740

Arg

val

Met

Glu

Arg

820

ala

Pro

Pro

Arg

Ser

Gln

Ile

645

Thr

Ala

Gly

Val

Leu

725

Ala

Leu

Ala

Asp

Thr

805

Met

Ser

Arg

Ala

Ala
885

Gln

Ala

Ala

630

Leu

Thr

Ala

Leu

Glu

710

ala

Gln

Ser

Phe

790

Gln

Arg

Gly

Ser

Pro

870

Gln

Glu

Ala

615

Arg

Asn

Ser

Thr

Ile

695

Ala

val

Ser

Glu

Thr

775

Ser

val

Leu

Ser

val

855

Arg

Leu

Glu

600

Ile

His

Ser

Thr

Gln

680

Ser

Ala

Cys

Lys

Cys

760

Lys

Gly

Arg

Gly

Pro

840

Thr

Gln

val

Leu

Glu

Ala

Cys

Ser

665

Gln

Ala

Asp

Ser

Val

745

Ser

Leu

val

Glu

825

Gly

Thr

Asp

Asn

Gly

Asp

Ser

Thr

650

Leu

Glu

Sex

Lys

His

730

Lys

aArg

Gly

Ser

Leu

810

Leu

Glu

Lys

His

Tyr
890

Ala

Ala

Ser

635

Asp

Gln

Phe

Lys

val

715

Ala

Thr

Gln

Leu

795

Glu

Arg

Glu

Lys

Gln
875

Val

val

620

Gly

Leu

Lys

TYY

Ala

700

val

Ile

Asn

val

Glu

780

Ile

Leu

Lys

val

Pro

860

Leu

val

605

Arg

val

Met

Glu

Ala

685

Val

Leu

aAla

Lys

Asn

765

Gln

Lys

Glu

Gln

Ala

845

Pro

Asp

Asp

Arg

Lys

Lys

Ile

670

Lys

Gly

His

Ala

His

750

Glu

Ile

Leu

Lys

His

830

Leu

Lys

Lys

Ile

Leu

Ala

655

val

Asn

Trp

Thr

Ser

735

Ser

Arg

Glu

Lys

Thr

815

Tyr

Arg

Ala

Lys

(266)
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Glu
Glu
Glu
640
Ile
Glu
Ser
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720
Thr
Pro
2la
AsSp
Lys
800
Leu
val
Pro

Gln

Asp
880
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<211>

<212>

<213>

<400>

725

PRT

Homo

20

Met Ala Met

1

ile

Thr

Gly

Asn
65

val
145

Pro

Cys

Lys

Ser
225

Lys

val

Ala

50

Pro

Leu

Ser

Met

Glu

130

Pro

Leu

Gly

Leu

Ala

210

Ser

Thr

Arg

Ile

Asn

35

Thr

Glu

Gln

Lys

ser

115

val

Pro

Arg

Ser

Val
195

Ile
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sapiens

Asp

Gln

20

Leu

Lys

Leu

Glu

Ile

100

Thr

Glu

Ala

Met

Ser

180

Lys

Asn

Pro

Glu

Cys
260

Ser

Arg

Glu

Gly

Leu

Asn

85

Pro

val

Leu

Pro

val

165

Ser

Glu

Ser

Asn

Cys

245

val

Ser

Lys

Lys

Gln

70

val

Ala

Ser

Pro

Thr

150

Ala

val

Glu

Trp

230

Cys

Leu

Asn

Ser

Glu

55

Leu

Thr

Pro

Glu

Ala

135

Arg

Glu

Asn

Glu

Met

215

Glu

Pro

val

Gln

Gly

Cys

40

Leu

Ile

Lys

Leu

120

Ala

Pro

Glu

Pro

Lys

200

Arg

Fhe

Leu

Arg

Ala

Leu

25

val

Asp

Pro

Gln

Glu

105

Arg

Ala

Ser

Met

Val

185

Met

Met

Ala

Thr

Lys
265

arg

10

Ser

Phe

Leu

Lys

20

Ser

Ile

Asn

Cys

Glu

170

Asn

Lys

Lys

Arg

Met

250

Arg

Leu

His

val

Asp

His

75

Gln

Leu

Thr

Ser

Pro

155

Ser

Asn

Arg

Met

235

Thr

Pro

Phe

Ser

Glu

Asp

60

Lys

Arg

Ala

Arg

140

Ala

Gln

Val

Lys

Ala
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Met

Gly

Phe

Glu

650

Ser

Lys

Arg

ala

Lys

10

Phe

Ser

Glu

Arg

Cys

90

Glu
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