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1
EARLY DETECTION OF
HEMANGIOSARCOMA AND
ANGIOSARCOMA

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a nonprovisional and claims the
benefit of U.S. Ser. No. 60/608,745, filed Sep. 10, 2004,
which is incorporated by reference in its entirety for all pur-
poses.

STATEMENT AS TO RIGHTS TO INVENTIONS
MADE UNDER FEDERALLY SPONSORED
RESEARCH AND DEVELOPMENT

This invention was made with Government support under
Grant Nos. CA46934 and CA86264 awarded by the National
Institutes of Health. The Government has certain rights in this
invention.

BACKGROUND

Canine hemangiosarcoma (HSA) is an incurable tumor of
cells that line blood vessels in dogs. Of the approximately 65
million owned dogs in the United States in 2004, between 1.5
and 2.5 million will get this disease and die from it. The
disease accounts for about 7% of all canine cancers. Because
the disease is extremely indolent, treatment is largely ineffec-
tive and microscopic metastases are often present at the time
of diagnosis. The tumors at this stage are largely resistant to
chemotherapy, and thus standard-of-care (surgery and inten-
sive chemotherapy) provides a median survival of little more
than six months (Clifford, C. A., et al. (2000) J. Vet. Intern.
Med. 14:479-485; Sorenmo, K., et al. (2000), I. Vet. Intern.
Med. 14:395-398; and Sorenmo, K. U., et al. (1993) J. Vet.
Intern. Med. 7:370-376). Common primary sites for HSA are
spleen and right atrium (visceral), and subcutis. Local infil-
tration and systemic metastases are the common growth pat-
terns and metastatic sites are wide spread, with lung and liver
being the most frequently affected organs (Oksanen, A.
(1978) J. Comp. Pathol. 88:585-595; and Brown, N. O., etal.,
(1985) J. Am. Vet. Med. Assoc. 186:56-58). Morbidity and
mortality are usually due to acute internal hemorrhage sec-
ondary to tumor rupture. Many dogs die from severe abdomi-
nal or thoracic hemorrhage before any treatment can be insti-
tuted. Although dogs of any age and breed are susceptible to
HSA, it occurs more commonly in dogs beyond middle age,
and in breeds such as Golden Retrievers, German Shepherd
Dogs, Portuguese Water Dogs, and Skye Terriers, among
others. The estimated lifetime risk of HSA in Golden Retriev-
ers is 1 in 5, illustrating the magnitude of this problem.

There is presently no effective technology for early diag-
nosis of HSA. The only means available to diagnose the
disease (for cavitary tumors such as those that occur in the
spleen or heart) are imaging methods such as ultrasound and
radiographs. Ultrasound, however, although moderately spe-
cific is not sensitive. Radiographs are neither specific nor
sensitive. Careful examination of blood smears may suggest
the presence of chronic hemorrhage (anemia and thrombocy-
topenia) and vascular abnormalities (red blood cell fragmen-
tation) that are consistent with HSA; however, the method is
neither sensitive or specific to confirm the diagnosis. A biopsy
is required for confirmation of imaging results, and even then,
distinction between hemangiosarcoma and benign prolifera-
tive lesions (hemangioma, hematoma) can be difficult. Skin
biopsies where there is no lesion would be of little use to
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provide early diagnosis for cutaneous hemangiosarcoma. The
same is true for splenic, hepatic (liver), or cardiac (heart)
tumors, with the added issue that the risk of these procedures
in the absence of a visible tumor (on radiographs or ultra-
sound) is unacceptable.

Human angiosarcomas are similar to canine HSA (see,
e.g., Fosmire, S. P, et al (2004) Laboratory Investigation
84:562-572). These tumors are uncommon soft tissue sarco-
mas that can arise in a variety of locations, such as the liver,
spleen, skin breast and endocrine organs (see, e.g., Fedok, F.
G.,etal. (1999) AmJ. Otolaryngol. 20:223-231; Hai, S. A, et
al., (2000) J. Natl. Med. Assoc. 92:143-146; and Budd, G. T.
(2002) Curr. Oncol. Rep. 4:515-519). Like canine HSA, treat-
ment of human angiosarcomas can be challenging and often
is not successful.

Given the severity of canine HSA and human angiosarco-
mas coupled with the lack of effective treatment options once
the tumor has metastasized, it would be useful to have a
method for early detection of these two diseases. Farly detec-
tion would allow for treatment options having a higher chance
of successfully treating the tumor.

SUMMARY OF THE CLAIMED INVENTION

The invention provides methods for early detection of
hemangiosarcoma or angiosarcoma in a subject. The method
comprises providing a population of cells from the subject
and determining the level at which cells within the cell popu-
lation concurrently express a plurality of cell markers, and the
plurality of cell markers comprising at least one primitive
hematopoietic cell marker and at least one endothelial cell
marker. Such methods determine whether or not cells within
the cell population express at least one leukemia cell marker
or leukocyte-specific cell marker. In such methods, at least
one primitive hematopoietic cell marker is selected from the
group consisting of CD117, CD34, and CD133. At least one
endothelial cell marker is selected from the group consisting
of CD51/CD61,CD31,CD105,CD106 CD146 and von Will-
ebrand Factor (vWF). At least one leukemia cell marker or
leukocyte-specific cell marker is selected from the group
consisting of CD18, CD3, CD3, CD21 and CD11b. The level
at which cells in the cell population concurrently express the
plurality of cell markers is compared with a control level of
concurrent expression of the markers. In such methods an
increase in the expression level of the plurality of cell markers
relative to the control expression level, and the absence of
expression of CD18,CD3, CD35, CD21 and/or CD11b collec-
tively are an indication of hemangiosarcoma or angiosar-
coma.

In some methods the determining step comprises incubat-
ing the population of cells with labeled antibodies that spe-
cifically bind the at least one primitive hematopoietic cell
marker, the at least one endothelial cell marker and the at least
one leukemia cell marker or leukocyte-specific cell marker
under conditions such that cells expressing the markers
become labeled. The antibodies that bind different markers
are differentially labeled. Multiparameter flow cytometry is
used to detect the labeled cells.

In some methods the subject is a dog and the method
detects hemangiosarcoma. Dog breeds that may be subjects
of the invention are selected from the group consisting of a
Golden Retriever, a German Shepherd, a Portuguese Water
Dog, or a Skye Terrier.

In some methods the subject is a human and the method
detects angiosarcoma.

Humans screened using the methods of the invention
include individuals having a risk factor for angiosarcoma, the
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risk factor being prior exposure to vinyl chloride, prior expo-
sure to ionizing radiation, mutation in the Von Hippel-Lindau
gene or infection with human immunodeficiency virus (HIV).

Populations of cells used in methods of the invention can be
obtained from a blood samples.

Some methods of the invention comprise determining the
level at which cells in the population of cells concurrently
express at least one primitive hematopoietic cell marker
selected from the group consisting of CD117, CD133 and
CD34.

Some methods of the invention comprise determining the
level at which cells in the population concurrently express at
least one leukemia cell marker or leukocyte-specific cell
marker selected from the group consisting of CD18, CD3,
CD5, CD21 and CD11b.

Some methods of the invention comprise determining the
level at which cells in the population concurrently express
CD117, CD34, CD51/CD61, and CD18, and/or CD3, CD5,
CD21 or CD11b.

Some methods of the invention further comprise determin-
ing the fraction of cells in the cell population that concur-
rently express the plurality of cell markers. The control is a
threshold level representative of the fraction of cells that
currently express the plurality of cell markers in a control
population. The comparing step comprises comparing the
fraction of cells in the cell population that concurrently
express the plurality of cell markers with the threshold level.

In some methods of the invention, the expression level of
the plurality of cell markers is determined at the mRNA level
or at the protein level.

Some methods of invention detect hemangiosarcoma in
dogs. A population of cells is obtained from a blood sample.
The determining step further comprises incubating the popu-
lation of cells with differentially labeled antibodies that spe-
cifically bind to CD117, CD34, CD51/61, and CD 18 and/or
CD3, CDS, CD21 or CD11b under conditions such that cells
expressing CD117, CD34, CD51/61, and CD 18 and/or CD3,
CDS5, CD21 or CD11b become labeled. The labeled cells are
detected by multiparameter flow cytometry.

The invention provides methods for early detection of
hemangiosarcoma or angiosarcoma. A population of cells is
obtained from the subject and the level at which cells within
the cell population concurrently express at least one primitive
hematopoietic cell marker, at least one endothelial cell
marker and at least one leukemia cell marker or leukocyte-
specific cell marker are determined. The at least one primitive
hematopoietic cell marker is selected from the group consist-
ing of CD117, CD34 and CD133. The at least one endothelial
cell marker is selected from the group consisting of CD51/
CD61, CD31, CD105, CD106, CD146 and von Willebrand
Factor (vWF). The at least one leukemia cell marker or leu-
kocyte-specific cell marker is selected from the group con-
sisting of CD18, CD3, CD5,CD21 and CD11b. The lower the
expression of the at least one leukemia marker or leukocyte-
specific cell marker and the greater the concurrent expression
of the at least one primitive hematopoietic cell marker and the
at least one endothelial cell marker, the greater the likelihood
of hemangiosarcoma or angiosarcoma. Some methods pro-
vide early detection of hemangiosarcoma in dogs; other
methods provide early detection of angiosarcoma in humans.

In some methods of the invention, the determining step
comprises incubating the population of cells with labeled
antibodies that specifically bind the at least one primitive
hematopoietic cell marker, the at least one endothelial cell
marker and the at least one leukemia cell marker orleukocyte-
specific cell marker. The incubations are done under condi-
tions such that cells expressing the markers become labeled.
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Antibodies that bind different markers are differentially
labeled. Labeled cells are detected by multiparameter flow
cytometry.

The invention provides methods for distinguishing
between hemangiosarcoma and leukemia. Such methods
comprise providing a cell population from a subject sus-
pected of having hemangiosarcoma or leukemia and deter-
mining whether cells in the cell population concurrently
express a plurality of markers associated with a proliferative
primitive hematopoietic cell. The plurality of markers com-
prise at least one primitive hematopoietic cell marker and at
least one endothelial cell marker. Whether the cells in the cell
population also express also at least one leukemia marker or
leukocyte-specific cell marker is also determined. The at least
one primitive hematopoietic cell marker is selected from the
group consisting of CD117, CD34 and CD133. The at least
one endothelial cell marker is selected from the group con-
sisting of CD51/CD61, CD31, CD105, CD146 and von Will-
ebrand Factor (vWF). The at least one leukemia marker or
leukocyte-specific cell marker is selected from the group
consisting of CD18, CD3, CDS5, CD21 and CD11b. The con-
current expression of the plurality of cell makers and the
expression of the at least one leukemia marker or leukocyte-
specific cell marker is an indication that the cell sample con-
tains leukemia cells, whereas the concurrent expression of the
plurality of cell markers but not expression of the at least one
leukemia marker or leukocyte-specific cell marker is an indi-
cation that the cell population contains cells from a heman-
giosarcoma.

The invention provides methods of treating a dog having or
suspected of having hemangiosarcoma. The method com-
prises administering an antibody to the dog, wherein the
antibody specifically binds CD51/CD61, CD31, or CD105.
In some methods, the antibody is linked to a cytotoxic agent.

Some methods of the invention are directed to treating a
dog having or suspected of having hemangiosarcoma, the
method comprising administering an antibody to the dog. The
antibody is a bispecific antibody that can specifically bind a
pair of antigens. The pair of antigens is selected from the
group consisting of 1) CD34 AND CDS51/CD61, 2) CD117
AND CDS51/CD61, 3) CD34 AND CD31, 4) CD117 AND
CD31, 5) CD34 AND CD105, and 6) CD117 AND CD105.

The invention provides methods of collecting cells from a
hemangiosarcoma or an angiosarcoma. The methods com-
prise providing a cell population suspected of containing cells
from a hemangiosarcoma or angiosarcoma, and labeling cells
in the cell population that concurrently express at least one
primitive hematopoietic cell marker and at least one endot-
helial cell marker. The at least one primitive hematopoietic
cell marker is selected from the group consisting of CD117,
CD34 and CD133. The at least one endothelial cell marker is
selected from the group consisting of CD51/CD61, CD31,
CD105, CD106, CD146 and von Willebrand Factor (vWF).
The methods further determine whether or not the cells in the
cell population express at least one leukemia cell marker or
leukocyte-specific cell marker. The at least one leukemia cell
marker or leukocyte-specific cell marker is selected from the
group consisting of CD18,CD3,CD5,CD21 and CD11b. The
labeled cells are separated from the unlabeled cells if the
labeled cells do not express the at least one leukemia cell
marker or leukocyte-specific cell marker, thereby collecting
cells that are from a hemangiosarcoma or an angiosarcoma.

The invention provides populations of cells comprising
early proliferative endothelial cells that are bound to a plu-
rality of labeled antibodies. The plurality of antibodies com-
prise an antibody that specifically binds a primitive hemato-
poietic cell marker, selected from the group consisting of
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CD117, CD34 and CD133, and an antibody that specifically
binds an endothelial cell marker, selected from the group
consisting of CD51/CD61, CD31, CD105, CD106 and
CD146.

The invention provides methods to detect residual disease
in a subject undergoing treatment for hemangiosarcoma or
angiosarcoma. The methods comprise providing a population
of cells from the subject, and determining (i) the level at
which cells within the cell population concurrently express a
plurality of cell markers, the plurality of cell markers com-
prising at least one primitive hematopoietic cell marker and at
least one endothelial cell marker, and (i1) whether cells within
the cell population express at least one leukemia cell marker
or leukocyte-specific cell marker. The at least one primitive
hematopoietic cell marker is selected from the group consist-
ing of CD117,CD34, CD133. The at least one endothelial cell
marker is selected from the group consisting of CD51/CD61,
CD31, CD105, CD106 CD146 and von Willebrand Factor
(vWF). The at least one leukemia cell marker or leukocyte-
specific cell marker is selected from the group consisting of
CD18, CD3, CD3, CD21 and CD11b. The methods compare
the level at which cells in the cell population concurrently
express the plurality of cell markers with the level of concur-
rent expression of the markers in a control cell population. An
increase in the expression level of the plurality of cell markers
relative to the expression level of the markers in the control
cell population and an absence of expression of CD18, CD3,
CD3, CD21 or CD11b are collectively an indication of
residual disease in the subject being treated for hemangiosa-
rcoma or angiosarcoma.

In some methods to detect residual disease in a subject
undergoing treatment for hemangiosarcoma or angiosarcoma
the subject is a dog and the residual disease 1s hemangiosar-
coma. In other methods, the subject is a human and the
residual disease is hemangiosarcoma. Some methods com-
prise incubating the population of cells with first, second and
third antibodies that specifically bind the at least one primi-
tive hematopoietic cell marker, the at least one endothelial
cell marker, and the at least one leukemia cell marker or
leukocyte-specific cell marker respectively under conditions
such that antibodies bind to the markers. The first, second and
third antibodies bound to the markers are differentially
labeled. Cells bound with labeled antibodies are detected by
multiparameter flow cytometry.

Antibodies used in the methods of the invention can be
labeled using a secondary detection scheme to increase sen-
sitivity of the methods.

The invention provides kits for use in distinguishing
between hemangiosarcoma and leukemia. The kits comprise
a plurality of antibodies. The antibodies comprise: an anti-
body that specifically binds a primitive hematopoietic cell
marker that is selected from the group consisting of CD117,
CD34 and CD133; an antibody that specifically binds an
endothelial cell marker that is selected from the group con-
sisting of CD51/CD61, CD31, CD105, CD106, and CD146;
and an antibody that specifically binds to a leukemia cell
marker or leukocyte-specific cell marker that is selected from
the group consisting of CD18, CD3, CD5, CD21 and CD11b.

In some kits of the invention, the antibodies are labeled
such that antibodies that bind different markers bear different
labels.

Some kits of the invention comprise an antibody that spe-
cifically binds CD117, an antibody that specifically binds
CD34, an antibody that specifically binds CD51/61, and an
antibody that specifically binds CD18, and an antibody that
specifically binds CD3, CD5, CD21 or CD11b. Other kits of
the invention comprise an antibody that specifically binds
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CD117, an antibody that specifically binds CD34, an anti-
body that specifically binds CD51/61, an antibody that spe-
cifically binds CD18, or an antibody that specifically binds
CD3, CD5, CD21 or CD11b.

Somekits of the invention further comprise instructions on
how to use the plurality of antibodies to distinguish between
a hemangiosarcoma and leukemia.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-1H illustrate that the light scatter (FIGS. 1A, 1C,
1E and 1G) and fluorescence emission (FIGS. 1B, 1D, 1F and
1H) characteristics of leukocytes and hemangiosarcoma cells
are distinct and can be used to distinguish between the two
sets of cells. The light scatter plots show forward scatter on
the x-axis and side scatter on the y-axis. The fluorescence
emission results are for the markers CD51/61 (x-axis) and
CD117 (y-axis). FIG. 1A shows the light scatter profile for
nucleated cells (white blood cells, tumor cells) in the periph-
eral blood from a dog with a thoracic hemangiosarcoma. The
gate drawn around the cells is used to exclude red blood cells,
platelets, and cellular debris, while including all white blood
cells (granulocytes, lymphocytes, monocytes) and other
nucleated cells that may be present in the circulation (e.g.,
tumor cells). FIG. 1B depicts the fluorescence emission for
the same cells “stained” with isotype control (irrelevant) anti-
bodies conjugated to phycoerythrin (PE control) and fluores-
cein (FITC control). FIG. 1C also shows the light scatter
profile for cells (white blood cells, tumor cells) in the periph-
eral blood from the same dog. FIG. 1D shows the fluores-
cence emission for the same cells “stained” with an antibody
against CD51/CD61 conjugated to FITC (x-axis) and an anti-
body against CD117 conjugated to PE (y-axis). FIG. 1E
shows the light scatter profile for nucleated cells where a gate
is drawn around the area that should contain the leukocytes
and FIG. 1F shows the fluorescence emission for this leuko-
cyte population specifically (CD117 vs. CD51/61). FIG. 1G
shows the light scatter profile for where a gate is drawn
around the area that would contain large abnormal cells (such
as tumor cells) and FIG. 1H depicts the fluorescence emission
for this population specifically (CD117 vs. CD51/61).

FIGS. 2A-2H shows the difference in CD45 expression in
conjunction with expression of CD51/CD61 in the same
populations (from the same patient) as in FIGS. 2A-2H.

FIGS. 3A and 3B show 2-dimensional flow histograms
from a multiparameter flow cytometry assay of anticoagu-
lated peripheral blood from a canine patient using multiple
fluorochromes. One fluorochrome is bound to antibodies rec-
ognizing ¢-KIT and a,/f; integrin to detect HSA cells in the
sample, (FIG. 3A), asecond flurochrome is bound to antibod-
ies recognizing CD11b on granulocytes in the sample (FIG.
3B).

FIGS. 4A-4P show one-dimensional flow cytometry histo-
grams for representative hemangiosarcoma cell lines, DD-1
(FIGS. 4A-4H) and Dal-4(FI1GS. 41-4P), stained using anti-
bodies against irrelevant controls (FIGS. 4A and 41), ¢-KIT
(FIGS. 4B and 4]), CD133 (FIGS. 4C and 4K), CD34 (FIGS.
4D and 4L), CD45 (FIGS. 4E and 4M), CD14 (FIGS. 4F and
4N), o p,-integrin (FIGS. 4G and 40), and CD146 (FIGS.
4H and 4P).

FIGS. 5A-5F show multiparameter flow cytometry data
from a dog with splenic hematoma (FIGS. 5A-5C) in com-
parison with a dog with hemangiosarcoma (FIGS. 5D-5F).
Cells positive for CD133 and o, 3, integrin were back-gated
to two-dimensional light scatter histograms, and the percent-
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age of positive cells that partitioned to regions encompassing
the defined gate for HSA cells was determined.

DETAILED DESCRIPTION
1. Definitions

As used in this specification and the appended claims, the
singular forms “a,” “an” and “the” include plural references
unless the content clearly dictates otherwise.

Unless defined otherwise, all technical and scientific terms
used herein have the meaning commonly understood by a
person skilled in the art to which this invention belongs. The
following references provide one of skill with a general defi-
nition of many of the terms used in this invention: Stedman, T.
L., STEDMAN’S MEDICAL DICTIONARY (26th ed.,
1995); Singleton et al., DICTIONARY OF MICROBIOL-
OGY AND MOLECULAR BIOLOGY (2d ed. 1994); THE
CAMBRIDGE DICTIONARY OF SCIENCE AND TECH-
NOLOGY (Walker ed., 1988); and Hale & Marham, THE
HARPER COLLINS DICTIONARY OF BIOLOGY (1991).

The term “hemangiosarcoma” has its normal meaning in
the art and refers generally to malignant neoplasms that are
characterized by rapidly proliferating, extensively infiltrat-
ing, anaplastic cells derived from blood vessels and lining
irregular blood-filled or lumpy spaces. Canine hemangiosar-
coma (HSA), for example, arises from transformed vascular
endothelial cells, most commonly in the spleen, right atrium
or subcutis. Growth patterns are characterized by local infil-
tration and systemic metastases, with metastatic sites tending
to be widespread. The lung and liver are the most frequently
affected organs.

“Angiosarcoma” as used herein has its normal meaning in
the art and refers generally to malignant neoplasms occurring
most often in the liver, spleen, skin, breast and endocrine
organs. These soft tissue sarcomas are believed to originate
from the endothelial cells of blood vessels. Microscopically,
the tumors are characterized by closely packed round or
spindle-shaped cells, some of which line small spaces resem-
bling vascular clefts.

The term “leukemia” has its normal meaning in the art and
generally refers to a disease involving the progressive prolif-
eration of abnormal leukocytes found in hematopoietic tis-
sues, other organs, and usually in the blood in increased
numbers. Symptoms of the disease typically include severe
anemia, hemorrhages, and enlargement of lymph nodes or the
spleen.

Lymphoma” as used herein refers generally to cancers that
develop in the lymphatic system. In humans, one specific type
of lymphoma is called Hodgkin’s disease, which can be
endemic (caused by Epstein Barr virus-dependent transfor-
mation of B lymphocytes) or sporadic (not associated with
Epstein Barr virus infection), and is characterized by the
presence of Reed Sternberg cells. All other lymphomas are
grouped together and are called non-Hodgkin’s lymphomas.

A “marker” as used herein refers generally to a protein or
its corresponding transcript whose expression, or lack
thereof, is characteristic of a particular type of cell or group of
cells (e.g., endothelial cells) and/or cellular state (e.g., prolif-
erating or non-proliferating). Some markers are cell-surface
proteins whose expression can be detected using antibodies
that specifically bind to the cell-surface protein. Specific
examples of markers referred to herein include, but are not
limited to CD117, CD34, CD51/61, CD18, CD45, CD31,
CD105,CD106 and CD146. The “markers” referred to herein
can include markers from various species (e.g., human and
dog).
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An “expression profile,” as used herein, refers to a pattern
of gene (e.g., marker) expression (e.g., pattern of expression
of markers) that is associated with a particular type of cell
and/or cellular state. The pattern can include genes (e.g.,
markers) that are expressed and/or that are not expressed. For
instance, an expression profile may include the pattern of
genes (e.g., markers) that are expressed and/or not expressed
by primitive hematopoietic cells, primitive hematopoietic
cells that are malignant (e.g., hemangiosarcoma, angiosar-
coma or leukemia), or primitive hematopoietic cells that are
malignant, but are distinct from leukemia (e.g., hemangiosa-
rcoma, angiosarcoma). A profile can include the expression
of as few as a single gene (marker), but more typically
includes the concurrent expression of multiple genes (mark-
ers). The expression profile obtained for a particular cell or
cellular state can be useful for a variety of applications,
including diagnosis of a particular disease or condition and
evaluation of various treatment regimes. Expression of genes
(markers) that make up the expression profile can be deter-
mined at the transcript or protein level.

“Polypeptide” and “protein” are used interchangeably
herein and include a molecular chain of amino acids linked
through peptide bonds. The terms do not refer to a specific
length of the product. Thus, “peptides,” “oligopeptides,” and
“proteins” are included within the definition of polypeptide.
The terms include post-translational modifications of the
polypeptide, for example, glycosylations, acetylations, phos-
phorylations and the like.

As used herein, references to specific polypeptides (e.g.,
cell markers such as CD117, CD34, CD51/61, CD18, CD45,
CD31, CD105 and CD146) refer to a polypeptide having a
native amino acid sequence, as well naturally occurring vari-
ant forms (e.g., alternatively spliced forms), naturally occur-
ring allelic variants and forms including postranslational
modifications. As noted above, the specific protein markers
referred to herein include the protein as expressed in various
mammals, including humans and dogs.

“CD117” is the receptor for stem cell factor (SCF) and is
thus sometimes referred to as the stem cell factor receptor
(SCFR). It is also sometimes referred to in the literature as
(c-Kit). An exemplary amino acid sequence from dog is pro-
vided in GenBank Accession No. NP_ 001003181 (SEQ ID
NO: 2), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:1 (GenBank Accession No.
AF044249). An exemplary amino acid sequence from human
is provided in GenBank Accession No. AAC50968 (SEQ ID
NO:4), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:3 (GenBank Accession No.
NM_00022).

“CD34” is sometimes referred to as the ligand for CD62 or
the ligand for L-selectin. CD34 is a protein expressed on early
lymphohematopoietic stem and progenitor cells, small-vessel
endothelial cells, embryonic fibroblasts, and some cells in
fetal and adult nervous tissue. It is also expressed on hemato-
poietic progenitors derived from fetal yolk sac, embryonic
liver, and extra-hepatic embryonic tissues. An exemplary
amino acid sequence from dog is provided in GenBank
Accession No. AAB41055 (SEQ ID NO:6), which is encoded
by the nucleic acid having the sequence of SEQ ID NO:5
(GenBank Accession No. U49457). An exemplary amino
acid sequence from human is provided in GenBank Acces-
sion No. NP__001764.1 (SEQ IDNO:8), which is encoded by
the nucleic acid having the sequence of SEQ 1D NO:7 (Gen-
Bank Accession No. NM__001773).

“CD133” is also sometimes referred to in the art as promi-
nin 1, hProminin, and hematopoietic stem cell antigen.
CD133 antigen is a 120 kDa five transmembrane domain
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glycoprotein (5-TM) expressed on primitive cell populations,
such as CD34 bright hematopoietic stem and progenitor cells,
neural and endothelial stem cells, and other primitive cells
such as retina and retinoblastoma and developing epithelium.
The CD133 gene codes for a pentaspan transmembrane gly-
coprotein and appears to belong to a molecular family of
5-TM proteins. This “family” includes members from several
different species (which may be homologs) including human,
mouse, rat, fly, and worm. The 5-transmembrane domain
structure includes an extracellular N-terminus, two short
intracellular loops, two large extracellular loops and an intra-
cellular C-terminus. CD133 is expressed on primitive
hematopoietic stem and progenitor cells and retinoblastoma,
as well as on hemangioblasts, neural stem cells, and develop-
ing epithelium. Many leukemias express CD133 as well as
CD34, but some leukemic blasts are CD133+ and CD34
negative. A predicted partial nucleic acid sequence for dog
CD133 cotresponds to position 50894 to position 51101 of
GenBank Accession No. AAEX01026434.1 (SEQ ID
NO:43). An exemplary amino acid sequence from human is
provided in GenBank Accession No. NP__006008 (SEQ 1D
NO:45), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:44 (GenBank Accession No.
NM__006017).

“CD51/CD61” is also sometimes referred to in the art as
alpha beta, (a, ;) integrin, the vitronectin receptor, or gly-
coprotein Illa. A predicted partial nucleic acid sequence for
dog CD51 corresponds to position 65528 to position 67792
from GenBank AAEX01022275.1, (SEQ ID NO:9). An
exemplary amino acid sequence for dog CD61 is provided in
GenBank Accession No. AAD49737.1 (CD61, beta-3, GP
1IIa) (SEQ ID NO:13), which is encoded by the nucleic acid
having the sequence of SEQ ID NO:12 (GenBank Accession
No. AF170525 (beta-3)).

An exemplary amino acid sequence for human CD51 is
provided in GenBank Accession No. NP__002201.1 (alpha-v)
(SEQIDNO:11), which is encoded by the nucleic acid having
the sequence of SEQ ID NO:10 (GenBank Accession No.
NM_002210). An exemplary amino acid sequence for
human CD61 is provided by GenBank Accession No.
NP__000203.2 (beta-3) (SEQ ID NO:15), which is encoded
by the nucleic having the sequence of SEQ ID NO:14 (Gen-
Bank Accession No. NM__ 000212 (beta-3, GP Illa)).

“CD31”, also known as glycoprotein Ila (GPIla),
endocam, or platelet endothelial cell adhesion molecule (PE-
CAM-1), refers to a cell adhesion protein that is highly
expressed on endothelial cells and often concentrated at the
junctions between them. CD31 also is present on virtually all
monocytes, platelets, and granulocytes. A predicted partial
nucleic acid sequence for dog CD31 corresponds to position
77862 to position 77586 of the minus strand of sequence from
chromosome 9 (GenBank AAEX01022173.1) (SEQ ID
NO:16). An exemplary amino acid sequence from human is
provided in GenBank Accession No. AAH22512 (SEQ ID
NO:18), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:17 (GenBank Accession No.
BC022512).

“CD105,” also sometimes referred to in the art as “endog-
lin,” is a cell-surface glycoprotein that is over-expressed on
vascular endothelium, particularly in angiogenic tissues. A
predicted partial nucleic acid sequence for dog CD105 cor-
responds to positions 17214 to position 17370 of GenBank
AAEX01025446.1 (SEQ ID NO:19). An exemplary amino
acid sequence from human is provided in GenBank Acces-
sion No. NP__000109.1 (SEQ ID NO:21), which is encoded
by the nucleic acid having the sequence of SEQ ID NO:20
(GenBank Accession No. NM__000118).
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“CD106” is also referred to in the art as VCAM-1 because
it is a vascular cell adhesion molecule. It is a member of the
immunoglobulin superfamily, C2 subset. This protein is
thought to be induced on human endothelial cells by TNE-
alpha, TL-1, TFN-gamma or endotoxins. A predicted partial
nucleic acid sequence for dog CD106 corresponds to position
134174 to position 135113 of AAEX01044853.1 (SEQ ID
NO:22). An exemplary amino acid sequence from human is
provided in GenBank Accession No. NP__001069 (SEQ 1D
NO:24), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:23 (GenBank Accession No.
NM_001078).

“CD146,” sometimes also referred to as A32, MCAM,
Mel-CAM, MUCI18, and S-Endo-1) is a cell-cell adhesion
receptor that mediates calcium-independent homotypica
endothelial cell adhesion. Itis a cell-surface glycoprotein that
belongs to the immunoglobulin super-gene family. A pre-
dicted partial nucleic acid sequence for dog CD146 corre-
sponds to position3260 to position 3439 ofthe sequence from
chromosome 5 (GenBank AAEX01009397.1) (SEQ ID
NO:25). An exemplary amino acid sequence from human is
provided in GenBank Accession No. CAA48332.1 (SEQ ID
NO:27), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:26 (GenBank Accession No.
AF089868).

“CD3” is a 20 kD non-glycosylated transmembrane pro-
tein expressed by T cells.

“CD5” is aleukocyte-specific cell marker found on B1 and
T cells.

“CD11b” (GenBank Accession No. NM000362) is also
referred to as Mac 1a and integrin o, ,chain, a member of the
alpha integrin family. Canine CD11b is expressed by granu-
locytes, monocytes and some macrophages.

“CD21” is a component of the B-cell Receptor complex. It
is a B cell specific marker.

“CD14” is part of the LPS receptor complex that further
comprises TLR4 and MD-2. CD-14 is expressed mainly on
monocytes and tissue macrophages in peripheral blood.

“CD18” is also referred to as -2 integrin. CD18 is a
cell-surface glycoprotein containing beta-chains that can be
non-covalently linked to specific alpha-chains of the CD11
family of leukocyte-adhesion molecules (receptors, leuko-
cyte-adhesion). An exemplary amino acid sequence from dog
is provided in GenBank Accession No. AAD56947 (SEQ ID
NO:33), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:32 (GenBank Accession No.
AF181965). Anexemplary amino acid sequence from human
is provided in GenBank Accession No. AAH05861.1 (SEQ
1D NO:35), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:34 (GenBank Accession No.
BC005861).

“CDA45” is a common leukocyte antigen and is a high-
molecular weight glycoprotein expressed on the surface of all
leukocytes and their hemopoietic progenitors. The CD45
family consists of multiple members that are all products of a
single gene. Predicted partial nucleic acid sequences for dog
CDA45 are provided in SEQ 1D NOS:36-40 (partial sequences
from AAEX01013304.1. An exemplary amino acid sequence
from human is provided in GenBank Accession No.
NP_002829 (SEQ ID NO:42), which is encoded by the
nucleic acid having the sequence of SEQ ID NO:41 (Gen-
Bank Accession No. Y00638).

“vWE” is an abbreviation for von Willebrand factor, also
called Factor VIII-related antigen (F VIII-ra). vWF is a clot-
ting protein present in the blood that is produced in the cells
that line blood vessels and then is released into the blood
stream. vWF has two functions: 1) bind and stabilize factor
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VIII, and 2) bind to platelets and enable them to function
normally in making a platelet plug and clot. An exemplary
amino acid sequence from dog is provided in GenBank
Accession No. AAB93766.2 (SEQ ID NO:29), which is
encoded by the nucleic acid having the sequence of SEQ ID
NO:28 (GenBank Accession No. U66246). An exemplary
amino acid sequence from human is provided in GenBank
Accession No. NP_000543 (SEQ ID NO:31), which is
encoded by the nucleic acid having the sequence of SEQ ID
NO:30 (GenBank Accession No. AH005287).

The term “antibody” as used herein includes, but is not
limited to, antibodies obtained from both polyclonal and
monoclonal preparations, as well as the following: (i) chi-
meric antibody molecules (see, for example, Winter et al.
(1991) Nature 349:293-299; and U.S. Pat. No. 4,816,567);
(ii) F(ab')2 and F(ab) fragments; (iii) Fv molecules (nonco-
valent heterodimers, see, for example, Inbar et al. (1972)
Proc. Natl. Acad. Sci. USA 69:2659-2662; and Ehrlich et al.
(1980) Biochem 19:4091-4096); (iv) single-chain Fv mol-
ecules (sFv) (see, for example, Huston et al. (1988) Proc.
Natl. Acad. Sci. USA 85:5879-5883); (v) dimeric and trim-
eric antibody fragment constructs; (vi) humanized antibody
molecules (see, for example, Riechmann et al. (1988) Nature
332:323-327; Verhoeyan et al. (1988) Science 239:1534-
1536; and U K. Patent Publication No. GB 2,276,169, pub-
lished 21 Sep. 1994); (vii) Mini-antibodies or minibodies
(i.e,, sFv polypeptide chains that include oligomerization
domains at their C-termini, separated from the sFv by ahinge
region; see, e.g., Pack et al. (1992) Biochem 31:1579-1584;
Cumber et al. (1992) J. Immunology 149B:120-126); and,
(vii) any functional fragments obtained from such molecules,
wherein such fragments retain specific-binding properties of
the parent antibody molecule.

The phrases “specifically binds™ when referring to a pro-
tein, “specifically immunologically cross reactive with,” or
simply “specifically immunoreactive with” when referring to
an antibody, refers to a binding reaction which is determina-
tive of the presence of the protein in the presence of a hetero-
geneous population of proteins and other biologics. Thus,
under designated conditions, a specified ligand binds prefer-
entially to a particular protein and does not bind in a signifi-
cant amount to other proteins present in the sample. A mol-
ecule or ligand (e.g., an antibody) that specifically binds to a
protein has an association constant of at least 10° M~ or 10*
M, sometimes 10° M~ or 10° M, in other instances 10°
M~ or 10° M, preferably 10 M~ to 10° M~*, and more
preferably, about 10'° M~ to 10'* M~ or higher. A variety of
immunoassay formats can be used to select antibodies spe-
cifically immunoreactive with a particular protein. For
example, solid-phase ELISA immunoassays are routinely
used to select monoclonal antibodies specifically immunore-
active with a protein. See, e.g., Harlow and Lane (1988)
Antibodies, A Laboratory Manual, Cold Spring Harbor Pub-
lications, New York, for a description of immunoassay for-
mats and conditions that can be used to determine specific
immunoreactivity.

The term “label” refers generally to an agent that can be
detected by some means (e.g., chemical, physical, electro-
magnetic or other analytical means). Examples of detectable
labels that can be utilized include, but are not limited to,
radioisotopes, fluorophores, chromophores, mass labels,
electron dense particles, magnetic particles, spin labels, mol-
ecules that emit chemiluminescence, electrochemically
active molecules, enzymes, cofactors, and enzyme substrates.

A “subject” can be a mammal, including primates, non-
human primates (e.g., monkey, ape, chimpanzee) and mam-

10

15

20

25

30

35

40

45

50

55

60

65

12

mals other than primates (e.g., cat, dog, rat, mouse). Most
typically the subject is a human or a dog.

A difference is typically considered to be “statistically
significant” in general terms if an observed value differs by
more than the level of experimental error. A difference, for
example, can be “statistically significant” if the probability of
the observed difference occurring by chance (the p-value) is
less than some predetermined level. As used herein a “statis-
tically significant difference” refers to a p-value that is <0.05,
preferably <0.01 and most preferably <0.001.

A “control value” or simply “control” generally refers to a
value (or range of values), such as expression levels, against
which an experimental or determined value is compared. As
used herein, the term typically refers to a measure of expres-
sion of one or more markers in a sample from a particular
individual or population of individuals. For instance, the term
can refer to the concentration of cells expressing one or more
markers (e.g., the concentration of cells having a particular
expression profile) in a sample. In the case of methods in
which the risk of hemangiosarcoma or angiosarcoma is being
evaluated, the control is typically the concentration or fre-
quency of cells from the same tissue or body fluid as those
under test having a particular expression profile as deter-
mined for an individual or population of individuals at low-
risk for the disease and/or that has no discernible evidence of
the disease (e.g., no detectable clinical manifestations). The
control can also be the test sample analyzed with an irrelevant
antibody or probe or primer instead of an antibody, probe or
primer to a desired marker. If the signal from the antibody,
probeor primer to the desired marker is not higher than that of
the irrelevant control (and a margin of experimental error)
expression is considered to be absent. Conversely, if the sig-
nal from the antibody, primer or probe to the desired marker
is higher than that from an irrelevant control and an appro-
priate margin of experimental error, the marker is expressed.
For comparison of leukemia cell marker levels, test samples
can be compared with samples from the same tissue or body
source either with individuals at low risk of disease (heman-
giosarcoma or leukemia) or individuals known to have leu-
kemia. Examples of suitable controls for dogs include those at
low risk for hemangiosarcoma, i.e., dogs other than those at
high risk (e.g., dogs beyond middle age, Golden Retrievers,
German Shepherd Dog, Portuguese Water Dogs, Skye Terri-
ers, or mixed breed dogs containing predominant derivation
from such breeds). Absence of clinical manifestation of
hemangiosarcoma or angiosarcoma can be evaluated by
imaging techniques such as ultrasound, radiographs and/or
magnetic imaging techniques (e.g., MRI), for instance. The
control can be based upon a single individual, but more typi-
cally is a statistical value (e.g., an average or mean) deter-
mined from a population. The control can be determined
contemporaneously with the test or experimental value or can
be performed prior to the test assay. Thus, the control can be
based upon contemporaneous or historical data.

In some methods, the control is a “threshold level” A
“threshold level” as used herein generally refers to a threshold
value for the expression level of one or more markers that are
associated with hemangiosarcoma and/or angiosarcoma. In
some instances, the threshold level is expressed as the con-
centration of cells that concurrently express the one or more
markers of interest. If a measured value for the expression
level of the markers in a test sample is above the threshold
level, this is a statistically-significant indication that the test
sample is from a subject that has hemangiosarcoma or
angiosarcoma. If, however, the measured value of the test
sample is below the threshold level, this is a statistically
significant indication that the test sample is from a subject that
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does not have hemangiosarcoma or angiosarcoma. As with
control values, a threshold level can be based upon a single
individual, but more commonly represents a value deter-
mined from a population of samples to provide the desired
level of statistical certainty. Thus, the threshold value is often
a statistical value (e.g., an average or mean) established for a
population of individuals.

The terms “nucleic acid.” “polynucleotide,” and “oligo-
nucleotide” are used herein to include a polymeric form of
nucleotides of any length, including, but not limited to, ribo-
nucleotides or deoxyribonucleotides. There is no intended
distinction in length between these terms. Further, these terms
refer only to the primary structure of the molecule. Thus, in
certain embodiments these terms can include triple-, double-
and single-stranded DNA, as well as triple-, double- and
single-stranded RNA. They also include modifications, such
as by methylation and/or by capping, and unmodified forms
of the polynucleotide. More particularly, these terms include
polymers containing nonnucleotidic backbones, for example,
polyamide (e.g., peptide nucleic acids (PNAs)) and polymor-
pholino polymers, and other synthetic sequence-specific
nucleic acid polymers, providing that the polymers contain
nucleobases in a configuration which allows for base pairing
and base stacking, such as is found in DNA and RNA.

The term “expression” or “express” refers to the conver-
sion of sequence information, contained in a gene, into a gene
product. The gene product can be the direct transcriptional
product of a gene (e.g., a mRNA) or a protein produced by
translation of a mRNA. Gene products also include RNAs
that are modified, by processes such as capping, polyadeny-
lation, methylation, and editing, and proteins modified by, for
example, methylation, acetylation, phosphorylation, ubig-
uitination, ADP-ribosylation, and glycosylation.

A “probe” is an nucleic acid capable of binding to a target
nucleic acid of complementary sequence through one or more
types of chemical bonds, usually through complementary
base pairing, usually through hydrogen bond formation, thus
forming a duplex structure. The probe binds or hybridizes to
a“probe binding site.” The probe can be labeled with a detect-
able label to permit facile detection of the probe, particularly
once the probe has hybridized to its complementary target.
The label attached to the probe can include any of a variety of
different labels known in the art that can be detected by
chemical or physical means, for example. Suitable labels that
can be attached to probes include, but are not limited to,
radioisotopes, fluorophores, chromophores, mass labels,
electron dense particles, magnetic particles, spin labels, mol-
ecules that emit chemiluminescence, electrochemically
active molecules, enzymes, cofactors, and enzyme substrates.
Probes can vary significantly in size. Some probes are rela-
tively short. Generally, probes are at least 7 to 15 nucleotides
in length. Other probes are at least 20, 30 or 40 nucleotides
long. Still other probes are somewhat longer, being at least 50,
60, 70, 80, 90 nucleotides long. Yet other probes are longer
still, and are at least 100, 150, 200 or more nucleotides long.
Probes can be of any specific length that falls within the
foregoing ranges as well.

A “primer” is a single-stranded polynucleotide capable of
acting as a point of initiation of template-directed DNA syn-
thesis under appropriate conditions (i.e., in the presence of
four different nucleoside triphosphates and an agent for poly-
merization, such as, DNA or RNA polymerase or reverse
transcriptase) in an appropriate buffer and at a suitable tem-
perature. The appropriate length of a primer depends on the
intended use of the primer but typically is at least 7 nucle-
otides long and, more typically range from 10 to 30 nucle-
otides in length. Other primers can be somewhat longer such
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as 30 to 50 nucleotides long. Short primer molecules genet-
ally require cooler temperatures to form sufficiently stable
hybrid complexes with the template. A primer need not reflect
the exact sequence of the template but must be sufficiently
complementary to hybridize with a template. The term
“primer site” or “primer binding site” refers to the segment of
the target DNA to which a primer hybridizes. The term
“primer pair” means a set of primers including a 5' “upstream
primer” that hybridizes with the complement of the 5' end of
the DNA sequence to be amplified and a 3' “downstream
primer” that hybridizes with the 3' end of the sequence to be
amplified.

The term “target nucleic acid” refers to a nucleic acid
(often derived from a biological sample), to which the probe
is designed to specifically hybridize. It is either the presence
or absence of the target nucleic acid that is to be detected, or
the amount of the target nucleic acid that is to be quantified.
The target nucleic acid has a sequence that is complementary
to the nucleic acid sequence of the corresponding probe
directed to the target. The term target nucleic acid can refer to
the specific subsequence of a larger nucleic acid to which the
probe is directed or to the overall sequence (e.g., gene or
mRNA) whose expression level it is desired to detect.

The term “complementary” means that one nucleic acid is
identical to, or hybridizes selectively to, another nucleic acid
molecule. Selectivity of hybridization exists when hybridiza-
tion occurs that is more selective than total lack of specificity.
Typically, selective hybridization will occur when there is at
least about 55% identity over a stretch of at least 14-25
nucleotides, preferably at least 65%, more preferably at least
75%, and most preferably at least 90%. Preferably, one
nucleic acid hybridizes specifically to the other nucleic acid.
See M. Kanehisa, Nucleic Acids Res. 12:203 (1984).

The term “substantially complementary” means that a
primer or probe need not be exactly complementary to its
target sequence; instead, the primer or probe need be only
sufficiently complementary to selectively hybridize to its
respective strand at the desired annealing site. A non-comple-
mentary base or multiple bases can be included within the
primer or probe, so long as the primer or probe retains suffi-
cient complementarity with its polynucleotide binding site to
form a stable duplex therewith.

A “perfectly matched probe” has a sequence perfectly
complementary to a particular target sequence. The probe is
typically perfectly complementary to a portion (subsequence)
of a target sequence. The term “mismatch probe” refer to
probes whose sequence is deliberately selected not to be
perfectly complementary to a particular target sequence.

II. Overview

A variety of methods and kits are provided for detecting the
presence of primitive proliferative endothelial cells. This
detection capability allows the methods and kits to be used to
diagnose and detect the early formation of hemangiosarcoma
in dogs or angiosarcoma in humans since these malignant
tumors arise from primitive proliferating endothelial cells.
The methods can be used to detect or diagnose hemangiosa-
rcoma or angiosarcoma asymptomatic subjects that do not
present with typical symptoms associated with the diseases.
The methods and kits are based. in part, on the finding that
certain primitive proliferating endothelial proteins associated
with hemangiosarcomas and angiosarcomas express charac-
teristic markers, including characteristic cell-surface pro-
teins. Cells expressing these characteristic proteins can be
distinguished from hematopoietic cells associated with leu-
kemias and lymphomas, which can express some of the same
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proteins, because hematopoietic cells associated with leuke-
mias and lymphomas express other characteristic proteins
that are not expressed by endothelial cells arising from
hemangiosarcomas or angiosarcomas.

The methods and kits that are provided can be used to
detect the existence of hemangiosarcomas and angiosarco-
mas at earlier stages than existing methods and can be con-
ducted using non-invasive methods. This simplifies detection
and means that therapies can be initiated sooner, thereby
improving the chances for successfully treating the tumors.
The ability to distinguish between hemangiosarcomas/an-
giosarcomas and leukemia/lymphomas also means that treat-
ments can be tailored to the particular disease, thereby
improving the efficacy of treatment. The methods and kits
provided can also be used to monitor minimal residual disease
in an individual undergoing treatment.

Antibodies that can be used to treat hemangiosarcoma in
dogs and angiosarcomas in humans are also disclosed. Some
of the antibodies are conjugated antibodies, which include (1)
an antibody that specifically recognizes one or more of the
characteristic proteins (i.e., antigens) expressed by the pro-
liferating primitive endothelial cells, and (2) a cytotoxic agent
(e.g., a chemotherapeutic) linked to the antibody. These anti-
bodies can optionally be formulated as pharmaceutical com-
positions for use in the treatment of hemangiosarcoma and
angiosarcomas.

[II. Methods of Analyzing Primitive Endothelial
Cells

A. Detecting Presence of Proliferative Primitive Endothe-
lial Cell

It has been found that hemangiosarcoma is a tumor of
“primitive” endothelial cells, i.e., cells that have not differen-
tiated, that are committed to the endothelial lineage, and
whose progeny carry characteristic defects that will similarly
prevent or arrest their differentiation. These primitive (undif-
ferentiated) endothelial cells can be distinguished from
“benign” differentiated endothelial cells because the primi-
tive endothelial cells express the markers CD117, CD133,
and/or CD34. Primitive endothelial cells may also express
other antigens, such as a Sca-1 homolog (as is seen in the
mouse). Differentiated, normal or benign endothelial cells, in
contrast, do not express CD117, CD34 or CD133 (or Sca-1
homolog). Primitive endothelial cells lack expression of pro-
teins normally found in hematopoietic cells committed to
leukocyte lineages, including CD18, CD11b, CD3, and
CD21. Thus, certain methods that are provided herein involve
detecting the presence or absence of primitive endothelial
cells by detecting the presence or absence of expression of
one or more cell markers that define primitive hematopoietic
cells such as CD117, CD34, CD133 and/or a Sca-1 homolog
that distinguish a primitive endothelial cell from a differenti-
ated endothelial cell and/or cells committed to leukocyte
lineages. Although detection of primitive hematopoietic cell
markers provides some indication of risk of hemangiosar-
coma or angiosarcoma, detection of these markers is typically
coupled with the detection of expression of other character-
istic markers to distinguish primitive endothelial cells per se
from other hematopoietic stem cells and to further classify
and/or confirm the type of cell as described in the following
sections.

Variable expression of some cell markers, including CD14
and CD45, indicate HSA cells can attain different stages of
differentiation. The difference in differentiation can affect
response to therapy. Expression of these markers can be deter-
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mined to identify prognosis or optimal treatment methods for
an individual affected with HSA.

B. Assessment of Elevated Risk for Hemangiosarcoma or
Angiosarcoma

Because the cells from a hemangiosarcoma or angiosar-
coma are primitive endothelial cells, some methods are
designed to detect the concurrent expression of (1) one or
more primitive hematopoietic cell markers such as described
supra, and (2) one or more endothelial cell markers in a
population of cells from a test sample taken from a patient.
These methods can be utilized as a diagnostic for heman-
giosarcoma or angiosarcoma and/or to evaluate the efficacy of
a treatment regime.

Examples of primitive hematopoietic cell markers include,
but are not limited to, CD117, CD34, CD133 and/or a Sca-1
homolog. Examples of suitable endothelial cell markers that
can be detected include, but are not limited to, CD51/CD61,
CD31, CD105,CD106,CD146 and/or von Willebrand Factor
(vWF). The endothelial cell marker can be a marker that is
expressed by endothelial cells generally (e.g., CD31, CD105,
CD106, CD146), and/or a proliferative endothelial cell
marker that is associated with proliferative endothelial cells
(e.g., CD51/CD61). Detection of concurrent expression of
one or more primitive hematopoietic cell markers in combi-
nation with one or more endothelial cell markers thus pro-
vides strong evidence for hematopoietic ontogeny with
endothelial commitment.

Some methods can be conducted such that one, some or all
of the foregoing primitive hematopoietic cell markers are
detected. Likewise, certain methods can be conducted such
that one, some or all of the foregoing endothelial cell markers
are detected (e.g., 1, 2, 3, 4, 5 or all 6 of the foregoing
markers). Thus, the methods can detect any combination of
one or more primitive hematopoietic cell markers and one or
more endothelial (committed) cell markers, provided at least
one each of a primitive hematopoietic cell marker and an
endothelial cell marker are detected. The particular grouping
of markers that are detected can be considered an expression
profile that is characteristic of a primitive endothelial cell.
Thus, the methods can be considered to involve detecting an
expression profile that is characteristic of a primitive endot-
helial cell.

As one specific example, some methods that are provided
involve detecting the concurrent expression of the primitive
hematopoietic cell markers CD117 and CD34. These two
primitive hematopoietic cell markers are detected in this par-
ticular method rather than just one to provide increased con-
fidence that the cell is in fact a primitive hematopoietic cell.
These methods also detect one, some or all of the endothelial
cellmarkers listed above. But in certain methods, the cells are
also examined for concurrent expression of CD51/61 in com-
bination with CD117 and CD34. It can be useful to detect
CD51/61 because its expression indicates not only that the
cellis an endothelial cell, but more specifically that the cell is
a proliferative endothelial cell. This is helpful because tumor
cells from tumors such as hemangiosarcoma and angiosarco-
mas are proliferative.

Because bone marrow (hematopoietic) stein cells and pre-
cursor endothelial cells are also present in the circulation and
concurrently express primitive hematopoietic and endothelial
cell markers such as those just described, methods for evalu-
ating the risk of hemangiosarcoma or angiosarcoma also typi-
cally involves comparing the concentration, frequency or
fraction of cells concurrently expressing the markers in the
test sample with respect to a control. This can involve deter-
mining, for instance, if there is a statistically significant dif-
ference between the frequency or concentration in the test
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sample as compared to the control. In some instances, this
involves determining whether the concentration of cells con-
currently expressing the markers in the test sample is above or
below a threshold level. If the concentration is above the
threshold level, then there is a statistical basis for concluding
that the subject from which the test sample was obtained has
hemangiosarcoma or angiosarcoma. If, on the other hand, the
concentration is below the threshold level, there is a statistical
basis for concluding that the subject from which the sample
was obtained does not have hemangiosarcoma or angiosat-
coma.

The concentration of cells that concurrently express the
primitive hematopoietic cell and the endothelial cell markers
is increased ifa hemangiosarcoma or angiosarcoma is present
because hemangiosarcomas and angiosarcomas by definition
are in constant contact with the blood and thus shed cells into
the circulation. This mechanism is also responsible, at least in
part, for the high metastatic potential and hematogenous
(through the blood) spread of these tumors. Thus, normal
circulating precursor endothelial cells and malignant heman-
giosarcoma or angiosarcoma cells can be distinguished based
upon the quantity of cells that are concurrently expressing the
primitive hematopoietic cell markers and the endothelial cell
markers. The continuous release of HSA tumor cells into the
circulation provides the opportunity to detect these cells in
routine blood samples.

Some diagnostic methods and methods for assessing
whether a subject is at elevated risk of hemangiosarcoma or
angiosarcoma also involve distinguishing among the primi-
tive hematopoietic cells to determine whether those cells that
express the primitive hematopoietic cell marker(s) also
express marker(s) that are characteristic of endothelial cells
or marker(s) that are characteristic of leukemia or lymphoma.
This determination can be done qualitatively or quantita-
tively. As described in greater detail below, the presence of the
leukemia marker, in combination with the primitive hemato-
poietic cell markers, but not the endothelial cell markers, is an
indication that the cells are associated with leukemia or lym-
phoma. The absence of expression of the leukemia marker,
concurrent with the presence of an endothelial marker in
contrast, is an indication that cells expressing the primitive
hematopoietic cell markers are from a hemangiosarcoma or
angiosarcoma rather than being leukemia cells.

C. Methods for Distinguishing Between Hemangiosar-
coma or Angiosarcoma and Leukemia

Hemangiosarcoma/angiosarcoma, leukemia, and lym-
phoma are all diseases that involve excessive proliferation of
cells that originate from bone marrow (hematopoietic) pre-
cursors. Thus, the characteristic markers for hemangiosar-
coma and angiosarcoma that have been identified can be
utilized in combination with specific markers for hematopoi-
etic progenitors committed to leukocyte, erythroid, or throm-
bopoietic lineages that give rise to leukemias and lymphomas
to distinguish between hemangiosarcoma (or angiosarcoma)
and leukemia or lymphoma. As indicated above (see also
Table 1), the cells from hemangiosarcomas or angiosarco-
mas, as well as leukemia or lymphoma cells, all can express
certain common markers (e.g., primitive hematopoietic cell
markers such as CD117, CD34 and CD133). Hemangiosar-
coma/angiosarcoma also express markers that identify them
as committed to the endothelial lineage, such as CD51/61,
CD31, CD105, CD106, CD146 and vWF.

In contrast, leukemia and lymphoma cells express markers
that are unique to cells committed to traditional blood cell
forming lineages (leukocytes, red blood cells, platelets) that
include, but are not limited to, CD18 and CD45, which are
referred to herein as “leukemia markers.” Other leukocyte-
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specific markers, including CD3, CD21, CD35, and CD11b,
are also not expressed by hemangiosarcoma cells. The differ-
ential expression of one or more of these leukemia-specific or
leukocyte-specific markers can be used to distinguish heman-
giosarcoma or angiosarcoma from leukemia or lymphoma.
Specifically, detection of expression of leukemia or leuko-
cyte-specific cell markers CD18,CD45, CD3, CD21, CD5 or
CD11b in a cell population is an indication of leukemia or
lymphoma. Conversely, elevated levels of cells expressing a
primitive hematopoietic cell marker such as CD117, CD34
and/or CD133, in combination with an endothelial cell
marker such as CD51/61, CD31, CD105, CD106, and/or
CD146, in combination with a lack of expression of leukemia
or leukocyte-specific cell markers, such as CD18, CD45,
CD3,CD21, CD5 and/or CD11b are collectively indicative of
hemangiosarcoma or angiosarcoma in a cell population.

Theunique properties of laser light scatter, can also be used
independently or in combination with detection of the leuke-
mia markers or leukocyte-specific cell markers to make this
distinction. Canine hemangiosarcoma cells are large (they
segregate to higher channels than leukocytes based on for-
ward angle (or 0°) light scatter) and they are granular or have
complex cytoplasm, resulting in right angle (or 90°) side
scatter that is comparable to or higher than granulocytes
(neutrophils, eosinophils, basophils). The clear differences
between the light scatter patterns of canine hemangiosarcoma
cells and canine leukocytes can be seen in FIGS. 1A-1H and
FIGS. 2A-2H. Further details regarding differences in the
patterns are described in the example below.

Accordingly, certain cell classification and cell diagnostic
methods involve determining whether cells in a test sample
from a subject concurrently express at least one primitive
hematopoietic cell marker, at least one endothelial cell
marker, and at least one leukemia cell marker or leukocyte-
specific cell marker. As described above, the primitive
hematopoietic cell marker(s) and the endothelial cell
marker(s) that are analyzed can include one, some or all of
those listed supra. Likewise, the expression of one or multiple
leukemia cell or leukocyte-specific cell markers can be ana-
lyzed. The markers from these three classes can be combined
in any combination, so long as expression of at least one
marker from each class is analyzed.

Thus, the most thorough assessment or diagnosis of'a sub-
ject thought to be at increased risk for hemangiosarcoma or
angiosarcoma involves (1) assessing whether the subject is at
elevated risk for hemangiosarcoma or angiosarcoma as
described above by determining if cells in the test sample
obtained from the subject concurrently express at least one
primitive hematopoietic cell marker and at least one endot-
helial cell marker at levels that are above that of a control
(e.g., a threshold level), and (2) determining if the same cells
also concurrently express one or more leukemia or leukocyte-
specific cell markers. The expression of the one or more
leukemia or leukocyte-specific cell markers can be done
qualitatively (e.g., determining whether the marker is
expressed by the cells or not) or quantitatively (e.g., with
respect to a control such as a threshold level). In some meth-
ods, expression of the primitive hematopoietic cell marker(s),
the endothelial cell marker(s) and the leukemia or leukocyte-
specific cell marker(s) are conducted contemporaneously. As
described in greater detail below, this may be accomplished,
for example, by incubating cells from a test sample with
differentially labeled antibodies that specifically bind mark-
ers from the three different classes and then detecting cells
that are labeled with the antibodies using multiparameter flow
cytometry. Alternatively, concurrent expression of the three
classes of markers can be detected at the transcript level using
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probes that specifically hybridize to a segment of each of the
marker transcripts in a hybridization assay and/or primers
that specifically amplify the marker transcripts.

Asa specific example of this general approach, some meth-
ods for diagnosing hemangiosarcoma in a dog involve testing
apopulation of cells from a dog at risk for hemangiosarcoma
for concurrent expression of CD117 and CD34 (examples of
primitive hematopoietic cell markers) and CD51/CD61 (an
example of a endothelial cell marker), and lack of expression
of CD18 (an example of a committed leukocyte cell marker).
If the cell population concurrently expresses CD117, CD34
and CD51/61 but not CD18 (i.e., the cells are CD117%,
CD34*, CD51/61*, CD18"), then the differential diagnosis is
that the dog has a hemangiosarcoma. If, however, the cell
population concurrently expresses CD117, CD34, and CD18
(i.e., the cells are CD117*, CD34", CD18"), then the differ-
ential diagnosis is that the dog has leukemia or lymphoma.
Absence of expression of these markers (e.g., expression
below a threshold level), indicates that the dog is unlikely to
be at immediate risk to develop, or to have hemangiosarcoma,
leukemia or a lymphoma.

The same type of analysis would apply to humans, except
that CD117*, CD34*, CD51/61*, CD18" cells indicate that
the human has angiosarcoma (rather than hemangiosarcoma
which is specific to dogs rather than humans).

20

20

Although the foregoing methods have emphasized the abil-
ity to detect or diagnose hemangiosarcoma in dogs or
angiosarcoma in humans, it should be clear that the capacity
of the methods to distinguish between hemangiosarcoma/
angiosarcoma from leukemia/lymphoma means that the
methods can be used equally well to detect or diagnose leu-
kemia or lymphoma in dogs or humans. The main difference
between methods for diagnosing angiosarcoma and methods
for diagnosing leukemia being that in methods for diagnosing
angiosarcoma one looks for presence of expression of endot-
helial cell marker(s) and absence of expression of the leuke-
mia cell marker(s) which rules out leukemia and lymphoma,
whereas in methods for diagnosing leukemia one instead
looks for presence of expression of the leukemia cell
marker(s) and absence of expression of the endothelial cell
marker(s). If the leukemia cell marker(s) are found to be
expressed concurrently with at least one primitive hemato-
poietic cell marker and at least one endothelial cell marker,
then this indicates that cells are from a subject with leukemia
or lymphoma.

The following table summarizes which markers are asso-
ciated with hemangiosarcomas, angiosarcomas, leukocyte-
specific cells, leukemia and lymphoma, and thus indicates
which combination of markers can be used to detect these
diseases and distinguish between them.

TABLE 1
Primitive
Endothelial Cells
(Hemangjosarcoma Benign Leukemia and
Markers and Angiosarcoma) Endothelial Cells Lymphoma
Primitive
Hematopoietic
Cell Markers
CD117 Yes No Variable
CD34 Yes No Variable
(low to
intermediate)
CD133 Yes No Variable
Endothelial Cell
Markers
CD51/CD61 Yes Variable No
CD31 Yes Yes No
CD105 Yes Yes No
CD106 Yes Yes No
CD146 Yes Yes No
Markers to
Exclude HSA
Cells
CD18, CD11b, No No Yes
CD3, CD5, and
CD21
Leukemia Cell
Markers
CD18 No No Yes
CD45 Variable Variable Yes
(when yes, low to (usually No) (intermediate to high,
intermediate) except for B cell-
chronic lymphocytic
leukemia (CLL), which
is No)
CD14 Variable Variable Yes
(when yes, low to (usually No) (absent to high,
intermediate) depending on the type

of leukemia; highest in
monoblastic and
monocytic leukemias,
low to intermediate in
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Primitive
Endothelial Cells
(Hemangiosarcoma
and Angiosarcoma)

Benign

Markers Endothelial Cells Lymphoma

Leukemia and

other myeloid
leukemias and some B
cell leukemias)

IV. Options for Detecting Markers

Expression of the various markers described above can be
detected at the protein level by detecting the expressed pro-
teins themselves, or at the transcript (i.e., mRNA) level by
detecting transcript that encodes the corresponding proteins
of interest. Conversely, proteins not expressed cannot be
detected at the protein level or transcript level by the assays
described below. Additional details regarding these various
detection options follows.

A. Detecting Expressed Proteins

1. Multiparameter Flow Cytometry

Flow cytometry is one detection method that can be used to
determine the level at which cells in a sample concurrently
express the primitive hematopoietic cell markers, endothelial
cell markers and/or leukemia or leukocyte specific cell mark-
ers (markers), in addition to the peculiar light scatter patterns,
which are different between leukocytes (associated with leu-
kemia and lymphoma) and primitive endothelial cells (asso-
ciated with hemangiosarcoma and angiosarcoma). These dif-
ferences are described in greater detail in the example below.
Flow cytometry involves the quantitative multiparameter
measurement of chemical or physical characteristics of cells
in suspension. A flow cytometer can measure, for instance,
the cell’s light scatter and the electronic cell volume as a cell
passes through detectors in the device. The flow cytometer
can also measure a cell’s axial (at a right angle) light loss and
morphological information (derived from the cell shape or
time duration of light scatter signals) as it passes through a
fluorescent excitation beam. Thus, a flow cytometer can cat-
egorize cells on the basis of size, granularity, and fluorophore
intensity.

The methods provided herein that use flow cytometry to
detect the level of expression of the markers usually involve a
process referred to in the art as “immunophenotyping.” In this
process, antigens expressed by a cell (e.g., the markers dis-
closed herein) can be identified by incubating cells with
labeled antibodies that recognize different antigens/markers
on the cell. The antibodies are generally differentially labeled
such that different antigens/markers on the cell surface
become labeled with antibodies bearing different labels. After
asuitable incubation period, any unbound antibodies are sub-
sequently removed by washing. The resulting labeled cells
are then introduced into a flow cytometer where the fluores-
cent labels can be excited by the excitation beam and the
resulting fluorescence emissions detected. Since different
antigens/markers are associated with different fluorescent
labels, each having a characteristic emission spectrum, the
identity of the antigens/markers on the cell can be determined
from the fluorescence signals that are detected. In some meth-
ods, the cells can also be incubated with a fluorescent dye
which intercalates into the DNA, thereby allowing the DNA
composition (ploidy) to be determined.

Additional details regarding the use of flow cytometry to
detect cells that concurrently express the different markers
disclosed herein are provided in the examples below. Further
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discussion on flow cytometry sufficient to guide the skilled
practitioner is provided by De Rosa, S.C., et al. (2003) Nature
Medicine 9:112-117, and Baumgarth, N. and Roederer, M.
(2000) J. Immunological Methods 243:77-97.

2. Other Immunological Techniques

A variety of other immunological techniques can also be
used to determine whether cells concurrently express the
primitive hematopoietic cell markers, endothelial cell mark-
ers and/or leukemia or leukocyte-specific cell markers
described herein. Antibodies that specifically bind these
markers, for instance, can be used to detect such these mark-
ers in various diagnostic assays, including but not limited to,
competitive binding assays, direct or indirect sandwich
assays, enzyme-linked immunospecific assays (ELISA), and
immunoprecipitation assays (see, e.g., Monoclonal Antibod-
ies: A Manual of Techniques, CRC Press, Inc. (1987) pp.
147-158). Further guidance regarding the methodology and
steps of a variety of antibody assays is provided, for example,
in U.S. Pat. No. 4,376,110 to Greene; “Immunometric Assays
Using Monoclonal Antibodies,” in Antibodies: A Laboratory
Manual, Cold Spring Harbor Laboratory, Chap. 14 (1988);
Bolton and Hunter, “Radioimmunoassay and Related Meth-
ods,” in Handbook of Experimental Immunology (D. M. Weir,
ed.), Vol. 1, chap. 26, Blackwell Scientific Publications, 1986;
Nakamura, et al., “Enzyme Immunoassays: Heterogeneous
and Homogenous Systems,” in Handbook of Experimental
Immunology (D. M. Weir, ed.), Vol. 1, chap. 27, Blackwell
Scientific Publications, 1986; and Current Protocols in
Immunology, (John E. Coligan, et al., eds), chap. 2, section I,
(1991).

3. Antibodies for Use in Flow Cytometry and Other Immu-
nological Methods

Antibodies that recognize a number of the foregoing mark-
ers as expressed in canines are commercially available,
including;

(1) canine CD117 (clone ACK45, BD Biosciences, pyco-
erythrin (PE) conjugate);

(2) canine CD34 (clone 2E9, BD Biosciences, biotin con-
jugate);

(3) canine CD51/CD61 (mAb 1976, Chemicon, APC or
FITC conjugate);

(4) canine CD18 (clone YK1X490.6.4, Serotec, fluores-
cein isothiocyanate (FITC) conjugate and clone YFCI18.3,
Serotec, FITC or biotin conjugate);

(5) canine CD45 (clone YK1X716.13, Serotec, PE conju-
gate);

(6) canine CD105 (cross reactive) (clone 8E11, Southern
Biotechnology Associates, Birmingham, Ala., FITC conju-
gate);

(7) canine CD133 (clone 13A4, BD Biosciences);

(8)) canine CD11b antibody (clone CA16.3E10, Serotec);

9) canine anti-CD146 (MUC18, S-endo, clone P1H12 con-
jugated to biotin, catalog #MAB16985B, Chemicon Intl.,
Temecula, Calif.);

(10) canine CD CD3 (clone CA17.2A12, Serotec, Inc.,
FITC conjugate);
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(11) canine CD3 antibody (clone YKIX322.3, Serotec,
Inc.); and

(12) canine anti-B cell (CD21) antibody (clone Ca2.1D6,
Serotec, Inc.).

Antibodies that recognize a number of the foregoing markers
as expressed in humans are also commercially available,
including;

(1) human CD117 (clone YB5.B8, BD Biosciences, pyco-
erythrin (PE), or APC, or PE-Cy5 conjugate);

(2) human CD34 (clone 581, BD Biosciences, allophyco-
cyanin (APC) or PE conjugate);

(3) human CD51/CD61 (mAb 1976, Chemicon, biotin or
FITC or PE conjugate);

(4) human CD18 (clone 6.7, BD Biosciences, FITC or PE,
or APC, or PE-Cy5, or APC conjugate and clone [.130, BD
Biosciences, FITC conjugate);

(5)human CD45 (clone 2D1, BD Biosciences, APC, FITC,
APC-Cy7, PerCP, PerCp-Cy5.5 conjugate and clone H130,
BD Biosciences, FITC, PE, APC, biotin, PE-Cy7, PE-Cy5
conjugate);

(6) human CD105 (clone 8E11, Southern Biotechnology
Associates, Birmingham, Ala., conjugated to FITC),

(7) human anti-CD146 (MUCI18, S-endo, clone P1H12
conjugated to biotin, catalog #MAB16985B, Chemicon Intl.,
Temecula, Calif.);

(8) human CD106 (clone 1.G11b1, Southern Biotechnol-
ogy Associates, Birmingham, Ala., conjugated to biotin,
FITC, or PE);

(9) human CD133 (prominin, human promin-1, antibody
AC133 PE, APC, biotin conjugate and antibody 293C3 PE,
APC, biotin conjugate, Miltenyi Biotech, Auburn, Calif.);
and

(10) murine CD133 (clone 13A4, eBioscience, San Diego,
Calif.).

Additional antibodies to any of the markers described
herein can be prepared according to routine methods that are
known in the art (see, e.g., discussion below in the section on
antibodies). Each antibody can also be obtained in purified
form without a fluorochrome or biotin label, and labeled to
any available fluorochrome in vitro using the AlexaFluor
Zenon antibody labeling technology from Invitrogen/Mo-
lecular Probes, Eugene, Oreg. (emitting at 16 different wave-
lengths between 350 and 750 nm) or other equivalent tech-
nologies (e.g., Zymed and others). The resulting antibodies
can be conjugated to any of a number of different labels,
inchuding for example, radicisotopes (e.g., °H, '*C, **P, *°S,
1257), fluorophores (e.g., pycoerythrin, fluorescein and
rhodamine dyes and derivatives thereof), chromophores,
chemiluminescent molecules, and enzyme substrates (e.g.,
the enzymes luciferase, alkaline phosphatase, beta-galactosi-
dase and horse radish peroxidase).

Secondary detection systems employing an unlabelled
antibody to bind to a cell marker and another labeled antibody
to bind to the Fc region of the first antibody can be used in the
immunoassays of the invention to increase the sensitivity of
the assays.

Other markers that can optionally be detected in combina-
tion with those above include vascular endothelial growth
factor (VEGF), which is constitutively elevated in HSA
tumors, and is found at increased levels in blood samples from
affected dogs. c-KIT, and vascular endothelial growth factor
receptor-2 (VEGFR-2) are expressed by canine HSA cells in
culture. These markers can be monitored in detection and
diagnosis of HSA. The VEGF-2 tumor suppressor genes,
include PTEN and VHL, are sometimes inactivated in canine
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HSA as well, providing cells a growth advantage within their
microenvironment. Lack of PTEN, and VHL is therefore also
an indicator of HSA.

A series of iterative steps can be used to identify circulating
endothelial precursor cells (EPC) or HSA cells in peripheral
blood. First, single color staining can be used to define back-
ground levels for each antibody and to verify that the relative
number of leukocytes (CD217B cells, CD3" and CD5* T
cells, CD14* monocytes, and CD11b* granulocytes) in
samples are within previously reported reference ranges.
Next, antibody combinations can be used for two-color stain-
ing. Color compensation can be adjusted using, e.g., BD
Biosciences CompBeads. Populations staining positively for
one or more of three markers associated with bone marrow
progenitor cells (c-KIT, CD34, CD133) and for a marker
associated with proliferating endothelial cells (o, f;-integrin)
can be “back-gated” to two-dimensional light scatter histo-
grams to define the flow cytometric light scatter parameters of
HSA cells versus normal leukocytes. Some protocols can be
modified to exclude leukocytes using antibodies against CDS,
CD11b, and CD21 labeled with FITC (and/or Alexa Fluor-
488) to establish a “dump gate”, and EPC can be detected in
the remaining cell population by dual staining with antibodies
against c-KIT, CD34, or CD133 (conjugated to PE) along
with antibodies against . f3;-integrin or CD146 (labeled with
Alexa Fluor-647). Preferably at least 100,000 cells can be
analyzed for each antibody pair to ensure statistical validity
for rare-event determination.

B. Detecting Transcript that Encodes Markers

1. General Considerations

The level of gene expression and expression of the primi-
tive hematopoietic cell markers, endothelial cell markers and
leukemia or leukocyte-specific cell markers can also be
detected qualitatively or quantitatively using a number of
established techniques including, but not limited to, multi-
plex PCR, nucleic acid probe arrays, dot blot assays, in-situ
hybridization, Northern-blots, and RNase protection assays
(RPA). These are described further in the sections that follow.

Primers and/or probes having sequences that are appropri-
ate for use in such detection schemes can be designed based
upon the sequences for the different markers that are provided
herein (e.g., SEQ ID NOS:1-45). See, e.g., Mitsuhashi, M.
(1996) 1. Clin. Lab. Anal. 10:285-93, which is incorporated
herein by reference in its entirety for all purposes.

For the following methods that utilize probes to detect
marker expression, the hybridization probes utilized in these
methods are of sufficient length to specifically hybridize to a
particular marker nucleic acid. Hybridization probes are typi-
cally at least 15 nucleotides in length, in some instances 20 to
30 nucleotides in length, in other instances 30 to 50 nucle-
otides in length, and in still other instances up to the full
length of a marker nucleic acid. The probes are labeled with a
detectable label, such as a radiolabel, fluorophore, chro-
mophore or enzyme to facilitate detection. Methods for syn-
thesizing the necessary probes include the phosphotriester
method described by Narang et al. (1979) Methods of Enzy-
mology 68:90, and the phosphodiester method disclosed by
Brown et al. (1979) Methods of Enzymology 68:109.

2. Multiplex PCR

Various types of multiplex PCR can be utilized to detect
expression of the cell markers described herein. Multiplex
PCR in general refers to PCR methods in which more than
one pair of primers is used, thus allowing the amplification of
multiple DNA targets in a single run. If this approach is
utilized, typically the methods are conducted as quantitative
multiplex PCR so the level of expression can be more readily
determined.
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The quantitative multiplex PCR assays that are utilized
with the current methods can be conventional quantitative
PCR or “real time PCR” methods. Real-time PCR usually
monitors the fluorescence emitted during an amplification
reaction as an indicator of amplicon production during each
PCR cycle (i.e., in real time) as opposed to the endpoint
detection by conventional quantitative PCR methods. By
recording the amount of fluorescence emission at each cycle,
it is possible to monitor the PCR reaction during exponential
phase where the first significant increase in the amount of
PCR product correlates to the initial amount of target tem-
plate.

There are several real-time strategies that can be used to
detect the expression of the marker transcripts disclosed
herein (i.e., the targets). A requirement that is common to
each strategy is a probe bearing fluorescent moieties that is
complementary to a section in the amplified target. One
example of real-time analysis method that canbe utilized with
the current methods is the “Tagman” PCR approach.
Reagents and equipment for performing such analyses are
marketed by Applied Biosystems, Foster City, Calif. In this
method, the probe used in such assays is typically a short (ca.
20-25bases) polynucleotide that is labeled with two different
fluorescent dyes. The 5' terminus of the probe is typically
attached to a reporter dye and the 3' terminus is attached to a
quenching dye, although the dyes can be attached at other
locations on the probe as well. For each marker transcript, a
probe is designed to have at least substantial sequence
complementarity with a probe binding site on the marker
transcript. Upstream and downstream PCR primers that bind
to regions that flank the region encoding each marker are also
added to the reaction mixture for use in amplifying the mark-
ers of interest.

When the probe is intact, energy transfer between the two
fluorophors occurs and the quencher quenches emission from
the reporter. During the extension phase of PCR, the probe is
cleaved by the 5' nuclease activity of a nucleic acid poly-
merase such as Taq polymerase, thereby releasing the
reporter dye from the polynucleotide-quencher complex and
resulting in an increase of reporter emission intensity that can
be measured by an appropriate detection system.

One detector which is specifically adapted for measuring
fluorescence emissions during quantitative PCR reactions is
the ABI 7700 manufactured by Applied Biosystems, Inc. in
Foster City, Calif. Computer software provided with the
instrument is capable of recording the fluorescence intensity
of reporter and quencher over the course of the amplification.
These recorded values can then be used to calculate the
increase in normalized reporter emission intensity on a con-
tinuous basis and ultimately quantify the amount of the
mRNA being amplified.

Information specific to the “TagMan” type assays are is
described, forexample, in U.S. Pat. No. 5,210,015 to Gelfand,
U.S. Pat. No. 5,538,848 to Livak, et al., and U.S. Pat. No.
5,863,736 to Haaland, as well as Heid, C. A., et al., Genome
Research, 6:986-994 (1996); Gibson, U. E. M, et al., Genome
Research 6:995-1001 (1996); Holland, P. M., et al., Proc.
Natl. Acad. Sci. USA 88:7276-7280, (1991); and Livak, K. I,
et al., PCR Methods and Applications 357-362 (1995), each
of which is incorporated by reference in its entirety for all
purposes.

Another real-time strategy that can be used to detect
expression of the markers provided herein utilizes labeled
probes called “Molecular Beacons,” which are marketed by
various entities including Proligo LLC, Boulder, Colo. and
Synthegen LLC, Houston, Tex., under a license from Public
Health Research Institute. In methods using this approach,
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the fluorophore and the quencher, attached to opposite ends of
the probe, are held together by a base paired stem that
becomes disrupted on hybridization of the loop to a target
nucleic acid. Further details regarding the use of molecular
beacons are provided by Tyagi, S., and F. R. Kramer (1996)
Nature Biotechnology 14: 303-8; and Tyagi S., et al. (2000)
Nature Biotechnology 18: 1191-96, each of which is incor-
porated by reference in its entirety for all purposes.

Additional details regarding the theory and operation of
multiplex PCR assays are described, for example, by Wittwer,
C.T,etal.(2001) Methods 25:430-42; Markoulatos, P., et al.
(2002) J. Clin. Lab. Anal. 16:47-51; Elnifro, E. M., et al.
(2000) I. Clin. Microbiol. Rev. 13:559-570; and Edwards, M.
C. and Gibbs, R. A. (1994) PCR Methods Appl. 3:565-75,
each of which is incorporated herein by reference in its
entirety for all purposes.

3. Nucleic Acid Probe Arrays

Marker transcripts can also be detected using a variety of
hybridization methods. One example, is the use of nucleic
acid probe arrays to detect and quantitate marker transcript. A
variety of different types of arrays can be used to detect
expression of the markers of interest depending upon the
nature of the probes on the arrays. The array probes, can
include, for example, synthesized probes of relatively short
length (e.g., a 20-mer or a 25-mer), cDNA (full length or
fragments of gene), amplified DNA, fragments of DNA (gen-
erated by restriction enzymes, for example) and reverse tran-
scribed DNA (see, e.g., Southern et al. (1999) Nature Genet-
ics Supplement 21:5-9 (1999).

Both custom and generic arrays can be utilized in detecting
marker expression levels. Custom arrays can be prepared
using probes that hybridize to particular preselected subse-
quences of mRNA gene sequences of the markers or ampli-
fication products prepared from them. Generic arrays are not
specially prepared to bind to the marker sequences, but
instead are designed to analyze mRNAs irrespective of
sequence. Nonetheless, such arrays can still be utilized
because marker transcripts only hybridize to those locations
that include complementary probes. Thus, the different
marker transcript levels can still be determined based upon
the extent of binding at those locations bearing probes of
complementary sequence.

In probe array methods, once nucleic acids have been
obtained from a test sample, they typically are reversed tran-
scribed into labeled cDNA, although labeled mRNA can be
used directly. By differentially labeling the mRNA or cDNA,
the expression levels of multiple markers can be determined
simultaneously. The test sample containing the labeled
nucleic acids is then contacted with the probes of the array.
After allowing a period sufficient for any labeled marker
nucleic acids present in the sample to hybridize to the probes,
the array is typically subjected to one or more high stringency
washes to remove unbound nucleic acids and to minimize
nonspecific binding to the nucleic acid probes of the arrays.
Binding of labeled nucleic acids corresponding to the mark-
ers is detected using any of a variety of commercially avail-
able scanners and accompanying software programs.

For example, if the nucleic acids from the sample are
labeled with fluorescent labels, hybridization intensity can be
determined by, for example, a scanning confocal microscope
in photon counting mode. Appropriate scanning devices are
described by e.g., U.S. Pat. No. 5,578,832 to Trulson et al.,
and U.S. Pat. No. 5,631,734 to Stem et al. and are available
from Affymetrix, Inc., under the GeneChip™ label.

Those locations on the probe array that are hybridized to
labeled nucleic acid are detected using a reader, such as
described by U.S. Pat. No. 5,143,854, WO 90/15070, and
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U.S. Pat. No. 5,578,832. For customized arrays, the hybrid-
ization pattern can then be analyzed to determine the presence
and/or relative amounts or absolute amounts of known
mRNA species in samples being analyzed as described ine.g.,
WO 97/10365.

Further guidance regarding the use of probe arrays suffi-
cient to guide one of skill in the art is provided in WO
97/10365, PCT/US/96/143839 and WO 97/27317.

4. Dot Blots and In-Situ Hybridization

Dot blots are another example of a hybridization assay
approach that can be utilized to determine the amount of each
of the marker transcripts that are present in a sample obtained
from a subject being tested. In some assays, for instance, a
sample from a subject being tested is spotted on a support
(e.g., a filter) and then probed with labeled nucleic acid
probes that specifically hybridize with the marker transcript
sequences of interest. After the probes have been allowed to
hybridize to the immobilized nucleic acids on the filter,
unbound nucleic acids are rinsed away and the presence of
hybridization complexes detected and quantitated on the
basis of the amount of labeled probe bound to the filter. By
using differentially labeled probes, transeripts from multiple
markers can be detected at the same time.

In-situ hybridization methods are hybridization methods in
which the cells are not lysed prior to hybridization. Because
the method is performed in situ, it has the advantage that it is
not necessary to prepare RNA from the cells. The method
usually involves initially fixing test cells to a support (e.g., the
walls of a microtiter well) and then permeabilizing the cells
with an appropriate permeabilizing solution. A solution con-
taining labeled probes for the markers of interest is then
contacted with the cells and the probes allowed to hybridize
with the labeled nucleic acids. Excess probe is digested,
washed away and the amount of hybridized probe measured.
This approach is described in greater detail by Harris, D. W.
(1996) Anal. Biochem. 243:249-256; Singer, et al. (1986)
Biotechniques 4:230-250; Haase et al. (1984) Methods in
Virology, vol. VII, pp. 189-226; and Nucleic Acid Hybridiza-
tion: A Practical Approach (Hames, et al., eds., 1987).

5. Northern Blots

Northern blots can also be used to detect and quantitate
marker transcript. Such methods typically involve initially
isolating total cellular or poly(A) RNA and separating the
RNA on an agarose gel by electrophoresis. The gel is then
overlaid with a sheet of nitrocellulose, activated cellulose, or
glass or nylon membranes and the separated RNA transferred
to the sheet or membrane by passing buffer through the gel
and onto the sheet or membrane. The presence and amount of
marker transcript present on the sheet or membrane can then
be determined by probing with a labeled probe complemen-
tary to the marker transcripts to form labeled hybridization
complexes that can be detected and optionally quantitated
(see, e.g., Sambrook, et al. (1989) Molecular Cloning—A
Laboratory Manual (2nd ed) Vols. 1-3, Cold Spring Harbor
Laboratory, Cold Spring Harbor Press, NY).

6. RNAase Protection Assays

Ribonuclease protection assays (RPA) involve preparing a
labeled antisense RNA probe for each of the markers of
interest. These probes are subsequently allowed to hybridize
in solution with marker transcript contained in a biological
sample to form RNA:RNA hybrids. Unhybridized RNA is
then removed by digestion with an RNAase, while the RNA:
RNA hybrid is protected from degradation. The labeled RNA:
RNA hybrid is separated by gel electrophoresis and the band
corresponding to the markers detected and quantitated. Usu-
ally the labeled RNA probe is radiolabeled and the bands
corresponding to the different markers detected and quanti-
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tated by autoradiography. RPA is discussed further by (Lynn
etal. (1983) Proc. Natl. Acad. Sci. 80:2656; Zinn, et al. (1983)
Cell 34:865; and Sambrook, et al. (1989) Molecular Clon-
ing—A Laboratory Manual (2nd ed) Vols. 1-3, Cold Spring
Harbor Laboratory, Cold Spring Harbor Press, NY).

V. Samples

A. General Considerations

Although the methods that are provided can generally be
used to detect early formation of hemangiosarcoma in any
breed of dog (or mix of breeds), the methods are often used in
the early diagnosis of hemangiosarcoma in dogs that are at
increased risk for hemangiosarcoma. As indicated in the
background section, some dogs are inherently at higher risk
than other dogs. These dogs include those of any breed that
are beyond middle age and purebred dogs where the preva-
lence of hemangiosarcoma is high including, but not limited
to, Golden Retrievers, German Shepherds, Portuguese Water
Dogs, or Skye Terriers. Mix breed dogs are also at higher risk
if their predominant derivation is from one of the foregoing
breeds.

In the case of angiosarcoma, the methods can also be
performed, for example, with samples from any human
deemed to potentially have an angiosarcoma. The methods,
however, have particular utility with the humans that are at
increased risk for angiosarcoma because they have a risk
factor that is correlated with angiosarcoma. Examples of such
risk factors include, but are not limited to, occupational expo-
sure to vinyl chloride for hepatic angiosarcoma, radiation
therapy for mammary angiosarcoma, HIV-1 infection for
Kaposi sarcoma, and heritable defects in the Von Hippel-
Lindau gene in human infantile angiosarcomas.

B. Samples for Flow Cytometry

Blood samples are the type of sample most typically uti-
lized in flow cytometry analyses. A typical sample size for
flow cytometry is about 10 ul to about 1.0 ml, which includes
about 100,000 (10%) to 2,500,000 (2.5x10°) cells. One useful
sample collection method is to collect blood by venipuncture
into evacuated tubes containing an appropriate anticoagulant.
The blood is then mixed well with the anticoagulant in the
tube to prevent clotting. Various anticoagulants can be used. If
the specimens will be processed within thirty hours of col-
lection, then examples of suitable anticoagulants include
potassium EDTA, acid citrate dextrose (ACD), or heparin. If,
however, the samples will not be processed within 30 hours,
of these three anticoagulants, either ACD or heparin should be
used.

Typically, specimens for flow cytometry are maintained
and transported (if necessary) under refrigerated tempera-
tures (2-8° C.). This maintains the viability of the cells and
their expression of antigens. Tubes are usually incubated in
the dark to maximize fluorescence capability.

Once the sample has been combined with the labeled anti-
bodies that specifically bind the markers of interest, the
samples are typically vortexed to mix up the antibodies with
the cells and break up cell aggregates. A source of protein may
be included in the wash buffer to reduce cell clumps and
autofluorescence. Before analysis, samples are generally
fixed with a fixation solution (e.g., 1-2% buffered paraform-
aldehyde or formaldehyde).

Flow cytometry can include processes to distinguish primi-
tive cells from normal cells. Normal leukocytes in a sample
can be labeled using antibodies with one fluorochrome (in
one color, e.g. FITC). A dump gate can be established to
ignore the FITC color associated with the normal leukocytes,
and to focus only on cells labeled with fluorochromes of other
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colors, such as red (PE) and blue (APC). Markers that can be
used for the “dump gate” include CD3, CD5, CD1l1¢, CD21,
and optionally, CD18. CD45 and/or CD14 are not suitable as
“dumpgate” markers, because hemangiosarcoma cells may
express these markers at some stage differentiation. CD45
and/or CD14 can be used to distinguish monocytes and mono-
cyte precursor cells from hemangiosarcoma cells based upon
expression level, because these markers are expressed at
higher levels in monocytes than in hemangiosarcoma cells.

Samples for analysis can be enriched for hemangiosar-
coma cells by separation from erythrocytes and granulocytes
by lysis or discontinuous gradients using conventional sepa-
ration agents such as Ficoll-Hypaque.

As cultured cells can lose markers of interest after several
passages (4-6 weeks), early passage cultured cells or other
suitable cells, such as cells stably transfected to express
desired markers, are optimal controls.

C. Samples for Transcript Detection

If marker expression is determined by measuring transcript
levels, blood samples are typically used because they can be
obtained in a relatively non-invasive manner. The methods
can also be conducted with tissue biopsies from the tumor if
available, but this is not typical because the methods are
usually conducted to detect early onset of disease and because
obtaining biopsies is more invasive. Many of the methods
involving transcript detection are very sensitive and can be
conducted with minimal sample volume (e.g., fractions of a
milliliter of a blood sample). A variety of different sample
types can be utilized in methods that involve detecting tran-
script levels including, but not limited to, blood and various
samples taken from the tumor such as different types of
effusion fluids (e.g., thoracic effusion, peritoneal effusion,
pericardial effusion, or cystic fluid within a mass). Effusion
fluids are collected from the site of the tumor. Effusion
samples are usually treated with anticoagulants as described
above for blood samples.

To measure the transcription level (and thereby the expres-
sion level) of the markers, a nucleic acid sample comprising
mRNA transcripts of the markers, fragments, or nucleic acids
derived from the mRNA transcripts is obtained. A nucleic
acid derived from an mRNA transcript refers to a nucleic acid
for whose synthesis the mRNA transcript or a subsequence
thereof has ultimately served as a template. Thus, a cDNA
reverse transcribed from an mRNA, an RNA transcribed from
that cDNA, a DNA amplified from the cDNA, an RNA tran-
scribed from the amplified DNA, are all derived from the
mRNA transcript and detection of such derived products is
indicative of the presence and/or abundance of the original
transcript in a sample. Thus, suitable samples include, but are
not limited to, mRNA transcripts of the markers, cDNA
reverse transcribed from the mRNA, ¢cRNA transcribed from
the cDNA, DNA amplified from the genes, and RNA tran-
scribed from amplified DNA.

In some methods, a nucleic acid sample is the total mRNA
isolated from a biological sample; in other instances, the
nucleic acid sample is the total RNA from a biological
sample. Any RNA isolation technique that does not select
against the isolation of mRNA can be utilized for the purifi-
cation of such RNA samples. For example, methods of isola-
tion and purification of nucleic acids are described in detail in
WO 97/10365, WO 97/27317, Chapter 3 of Laboratory Tech-
niques in Biochemistry and Molecular Biology: Hybridiza-
tion With Nucleic Acid Probes, Part 1. Theory and Nucleic
Acid Preparation, (P. Tijssen, ed.) Elsevier, N.Y. (1993);
Chapter 3 of Laboratory Techniques in Biochemistry and
Molecular Biology: Hybridization With Nucleic Acid Probes,
Part 1. Theory and Nucleic Acid Preparation, (P. Tijssen, ed.)
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Elsevier, N.Y. (1993); and Sambrook et al., Molecular Clon-
ing: A Laboratory Manual, Cold Spring Harbor Press, N.Y.,
(1989); Current Protocols in Molecular Biology, (Ausubel, F.
M. et al,, eds.) John Wiley & Sons, Inc., New York (1987-
1993).

VI. Antibodies

A. General Considerations

Antibodies that specifically bind to the markers expressed
by cells from hemangiosarcomas, angiosarcomas and/or leu-
kemia cells are also provided. These antibodies can be of a
variety of different types including, but not limited to, (i)
monoclonal antibodies, (ii) chimeric antibody molecules;
(iii) F(ab"2 and F(ab) fragments; (iv) Fv molecules; (v)
single-chain Fv molecules (sFv); (vi) dimeric and trimeric
antibody fragment constructs (e.g., diabodies and triabodies);
(vii) humanized antibody molecules or canonized antibody
molecules; (viii) Mini-antibodies or minibodies (i.e., sFv
polypeptide chains that include oligomerization domains at
their C-termini, separated from the sFv by a hinge region;
and, (ix) any functional fragments obtained from such mol-
ecules, wherein such fragments retain specific-binding prop-
erties of the parent antibody molecule. The antibodies may be
of any isotype, e.g., IgM, IgD, IgG, IgA, and IgE, with IgG,
IgA and IgM often preferred. Humanized and caninized anti-
bodies (see infra) may comprise sequences from more than
one class or isotype.

The antibodies can be used with or without modification.
Frequently, the antibodies are labeled by conjugating, either
covalently or non-covalently, a detectable label. As labeled
binding entities, the antibodies are particularly useful in diag-
nostic applications. The label can be any molecule capable of
producing, either directly or indirectly, a detectable signal.
Suitable labels include, but are not limited to, radioisotopes
(e.g., °H, *C, **P, >S, '*°1), fluorophores (e.g., fluorescein
and rhodamine dyes and derivatives thereof), chromophores,
chemiluminescent molecules, an enzyme substrate (includ-
ing the enzymes luciferase, alkaline phosphatase, beta-galac-
tosidase and horseradish peroxidase, for example).

The antibodies can be prepared, for example, using intact
polypeptide or fragments containing antigenic determinants
from proteins encoded by the markers that are disclosed
herein. The polypeptide used to immunize an animal can be
from natural sources, derived from translated cDNA, or pre-
pared by chemical synthesis and can be conjugated with a
carrier protein. Commonly used carriers include keyhole lim-
pet hemocyanin (KLH), thyroglobulin, bovine serum albu-
min (BSA), and tetanus toxoid. The coupled peptide is then
used to immunize the animal (e.g., a mouse, arat, or a rabbit).
Various adjuvants can be utilized to increase the immunologi-
cal response, depending on the host species and include, but
are not limited to, Freund’s (complete and incomplete), min-
eral gels such as aluminum hydroxide, surface actives sub-
stances such as lysolecithin, pluronic polyols, polyanions,
peptides, oil emulsions, dinitrophenol and carrier proteins, as
well as human adjuvants such as BCG (bacille Calmette-
Guerin) and Corynebacterium parvum.

Cultured hemangiosarcoma cell lines that express the
markers can be prepared as described by Fosmire, S. P. et al.
(2004) Laboratory Investigation 84:562-572, which is incor-
porated herein by reference in its entirety for all purposes.

B. Monoclonal Antibodies

Monoclonal antibodies that specifically recognize the
markers described herein can be made from antigen contain-
ing fragments of the protein marker by the hybridoma tech-
nique, for example, of Kohler and Milstein (Nature, 256:495-
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497, (1975); and U.S. Pat. No. 4,376,110). See also, Harlow
& Lane, Antibodies, A Laboratory Manual (C.S.H.P, NY,
1988); and Goding et al., Monoclonal Antibodies: Principles
and Practice (2d ed.) Acad. Press, N.Y. Human monoclonal
antibodies that recognize the markers can be generated using,
for example, the human B-cell hybridoma technique (Kosbor
et al., Immunology Today 4:72 (1983); for a review, see also,
Larrick et al., U.S. Pat. No. 5,001,065). The EBV-hybridoma
technique is another approach to prepare monoclonal anti-
bodies to the markers (see, e.g., Monoclonal Antibodies and
Cancer Therapy, (1985) Alan R. Liss Inc., New York, N.Y,,
pp- 77-96).

C. Human Antibodies

Human monoclonal antibodies against a known antigen
such as the markers disclosed herein can also be made using
transgenic animals having elements of a human immune sys-
tem (see, e.g., U.S. Pat. Nos. 5,569,825 and 5,545,806) or
using human peripheral blood cells (Casali et al., 1986, Sci-
ence 234:476). Human antibodies to the protein markers can
be produced by screening a DNA library from human B cells
according to the general protocol outlined by Huse et al.,
1989, Science 246:1275. Antibodies binding to the protein
markers are selected. Sequences encoding such antibodies (or
binding fragments) are then cloned and amplified. The pro-
tocol described by Huse is often used with phage-display
technology (see infra).

D. Humanized/Caninized and Chimeric Antibodies

Humanized or chimeric antibodies designed to reduce their
potential antigenicity, without reducing their affinity for their
target, are also provided. Preparation of chimeric, human-like
and humanized antibodies have been described in the art (see,
e.g., U.S. Pat. Nos. 5,585,089 and 5,530,101; Queen, et al.,
1989, Proc. Nat’l Acad. Sci. USA 86:10029; and Verhoeyan et
al., 1988, Science 239:1534). Humanized immunoglobulins
have variable framework regions substantially from a human
immunoglobulin (termed an acceptor immunoglobulin) and
complementarity determining regions substantially from a
non-human (e.g., mouse) immunoglobulin (referred to as the
donor immunoglobulin). The constant region(s), if present,
are also substantially from a human immunoglobulin.

The same approach taken in preparing humanized antibod-
ies can also be used to incorporate the canine framework or
constant region from dog immunoglobulins with the comple-
mentarity determining or variable region from another animal
such as mouse, rat, rabbit or hamster, for instance.

E. Antibodies Prepared by Phage Display

Antibodies produced by the phage display methods that
have specific binding affinity for the markers described herein
are also included. Antibodies of this type can be produced
using established methods (see, e.g., Dower et al., WO
91/17271, WO 92/01047; and Vaughan et al., 1996, Nature
Biotechnology, 14: 309). In these methods, libraries of phage
are produced in which members display different antibodies
ontheir outer surfaces. Antibodies are usually displayed as Fv
or Fab fragments. Phage displaying antibodies with a desired
specificity are selected by affinity enrichment to a desired
marker.

F. Bispecific and Hybrid Antibodies

Hybrid antibodies that can bind to a plurality of the markers
disclosed herein are also provided. In such hybrid antibodies,
one heavy and light chain pair is usually from an antibody
against one marker and the other pair from an antibody raised
against another marker. This results in the property of multi-
functional valency, i.e.. the ability to bind at least two differ-
ent epitopes simultaneously, where at least one epitope is the
epitope to which the anti-complex antibody binds. Such
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hybrids can be formed by fusion of hybridomas producing the
respective component antibodies, or by recombinant tech-
niques.

A hybrid antibody can bind any combination of two or
more markers described herein (e.g., any two markers
selected from the group consisting of CD117,CD34, CD133,
CDS51/61, CD31, CD105, CD106, CD146, vWF, CD18 and
CDA45). Examples of particular pairs that can be recognized
by the hybrid antibody include, but are not limited to: 1)
CD34 and CD51/61; 2) CD117 and CD51/61; 3) CD34 and
CD31;4)CD117 and CD31; and 5) CD34 and CD105; and 6)
CD117 and CD105.

G. Antibodies Conjugated to a Cytotoxic Agent

The various antibodies that are provided can be used in the
preparation of immunotoxins designed to kill cells that
express one or more markers disclosed herein that are asso-
ciated with a hemangiosarcoma or angiosarcoma (e.g., cells
from hemangiosarcomas, angiosarcomas and/or or leukocyte
or leukemia or lymphoma cells). These immunotoxins typi-
cally include two components and can be used to kill selected
cells expressing the desired marker(s) in vitro or in vivo. One
component is the “delivery vehicle,” which is capable of
delivering the toxic agent to a particular cell type, such as
cells expressing the desired marker(s). The delivery vehicle in
this instance is an antibody that specifically recognizes one or
more of the markers described herein. To improve the selec-
tivity in delivery, the antibody can be a hybrid antibody that
binds at least two of the markers. The second component is a
cytotoxic agent that usually is fatal to a cell when attached or
adsorbed to the cell. The two components are chemically
bonded to one another by any of a variety of well-known
chemical procedures. For example, when the cytotoxic agent
is a protein and the second component is an intact immuno-
globulin, the linkage may be by way of heterobifunctional
cross-linkers, e.g., SPDP, carbodiimide, glutaraldehyde, or
the like. Further guidance regarding the production of various
immunotoxins can be found, for example, in “Monoclonal
Antibody—Toxin Conjugates: Aiming the Magic Bullet,”
Thorpe et al., Monoclonal Antibodies in Clinical Medicine,
Academic Press, pp. 168-190 (1982), which is incorporated
herein by reference in its entirety for all purposes. The com-
ponents may also be linked genetically (see Chaudhary etal.,
Nature 339:394 (1989), incorporated herein by reference in
its entirety for all purposes).

A variety of cytotoxic agents are suitable for use in immu-
notoxins. Cytotoxic agents can include radionuclides, such as
Todine-131 or other isotopes of iodine, Yttrium-90, Rhenium-
188, and Bismuth-212 or other alpha emitters; a number of
chemotherapeutic drugs, such as vindesine, methotrexate,
adriamycin, and cisplatin; and cytotoxic proteins such as
ribosomal inhibiting proteins like pokeweed antiviral protein,
Pseudomonas exotoxin A, ricin, diphtheria toxin, ricin A
chain, or an agent active at the cell surface, such as the
phospholipase enzymes (e.g., phospholipase C).

VII. Pharmaceutical Compositions

The antibodies that are described herein, either in uncon-
jugated form or conjugated to a cytotoxic agent, can serve as
the active ingredient in pharmaceutical compositions formu-
lated for use in the various applications disclosed herein.
These pharmaceutical compositions may comprise a pharma-
ceutically acceptable carrier. Pharmaceutically acceptable
carriers are determined in part by the particular composition
being administered, as well as by the particular method used
to administer the composition. Accordingly, there is a wide
variety of suitable formulations of pharmaceutical composi-
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tions of the present invention (see, e.g., Remington’s Phar-
maceutical Sciences, 17th ed. 1985)).

Formulations suitable for administration include aqueous
and non-aqueous solutions, isotonic sterile solutions, which
can contain antioxidants, buffers, bacteriostats, and solutes
that render the formulation isotonic, and aqueous and non-
aqueous sterile suspensions that can include suspending
agents, solubilizers, thickening agents, stabilizers, and pre-
servatives. In the practice of this invention, compositions can
be administered, for example, orally, topically, intravenously,
intraperitoneally, subcutaneously, intrathecally (for intracra-
nial angiosarcoma, e.g.) or intratumorally when the tumor is
in the subcutaneous space. The formulations of compounds
can be presented in unit-dose or multi-dose sealed containers,
such as ampoules and vials. Solutions and suspensions can be
prepared from sterile powders, granules, and tablets of the
kind previously described.

The composition can be administered by means of an infu-
sion pump, for example, of the type used for delivering che-
motherapy to specific organs or tumors. Compositions of the
inventions can be injected using a syringe or catheter directly
into a tumor or at the site of a primary tumor prior to or after
excision; or systemically following excision of the primary
tumor. The compositions of the invention can be administered
topically or locally as needed. For prolonged local adminis-
tration, the enzymes may be administered in a controlled
release implant injected at the site of a tumor. For topical
treatment of a skin condition, the formulation may be admin-
istered to the skin in an ointment or gel.

The antibodies and pharmaceutical compositions thereof
are particularly useful for parenteral administration, i.e., sub-
cutaneously, intramuscularly or intravenously. The composi-
tions for parenteral administration will commonly comprise a
solution of the antibody or antibody conjugate or a cocktail
thereof dissolved in an acceptable carrier, preferably an aque-
ous carrier. A variety of aqueous carriers can be used, e.g.,
water, buffered water, phosphate buffered saline (PBS), 0.4%
saline, 0.3% glycine, human albumin solution and the like.
These solutions are sterile and generally free of particulate
matter. These compositions may be sterilized by conven-
tional, well-known sterilization techniques. The composi-
tions may contain pharmaceutically acceptable auxiliary sub-
stances as required to approximate physiological conditions
such as pH adjusting and buffering agents, toxicity adjusting
agents and the like, for example sodium acetate, sodium
chloride, potassium chloride, calcium chloride and sodium
lactate. The concentration of antibody in these formulations
can vary widely, i.e., from less than about 0.005%, usually at
least about 1% to as much as 15 or 20% by weight and will be
selected primarily based on fluid volumes, viscosities, etc., in
accordance with the particular mode of administration
selected.

The dose administered to a subject should be sufficient to
effect a beneficial response in the subject over time (e.g., to
reduce tumor size or tumor load). Early detection may allow
for prolonged remission/survival since the tumor would not
vet be clinically evident and would be more amenable to
control or elimination using the aforementioned treatments.
The optimal dose level for any patient will depend on a variety
of factors including the efficacy of the specific modulator
employed, the age, body weight, physical activity, and diet of
the patient, and on the severity ofa particular disease. The size
of the dose also will be determined by the existence, nature,
and extent of any adverse side-effects that accompany the
administration of a particular compound or vector in a par-
ticular subject.
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VIII. Treatment Methods

Once a subject has been diagnosed using the methods
provided herein as having an elevated risk of hemangiosar-
coma or angiosarcoma, various treatment options can be
implemented. One optionis to conduct surgery to try to excise
the tumor (if a tumor mass is grossly detectable) using stan-
dard surgical procedures in the art. Another option is to begin
chemotherapy to try to eradicate the tumor. Of course com-
bined treatment regimes using both surgery and chemo-
therapy can be implemented.

The antibodies and methods disclosed herein can in a sense
be used “prophylactically” in that they can be used to detect
“tumor cells” before the tumor is clinically detectable using
existing state-of-the-art techniques. This means that treat-
ment (e.g.. administration of antibodies such as described
herein) need not be administered blindly simply to ward off
the disease. Rather treatments can be tailored to the subject’s
particular needs when the disease is still at a microscopic
stage, thereby increasing the ability to prevent the tumor from
progressing to clinically evident disease. Antibodies of the
invention can be combined with antibodies against other mol-
ecules expressed in hemangiosarcomas. These include
VEGF, ¢-KIT, and VEGFR-2.

In therapeutic applications, compositions (e.g., the anti-
bodies and pharmaceutical compositions provided herein or
to other molecules present on hemangiosarcomas as
described above) are administered to a subject that already
has been diagnosed as having a hemangiosarcoma or an
angiosarcoma (e.g., using the methods provided herein). The
composition is administered in an amount sufficient to cure or
at least partially arrest the disease and its complications (e.g.,
to reduce the tumor size or arrest its spread). An amount
adequate to accomplish this is defined as a “therapeutically
effective dose.” Amounts effective for this use will depend
upon the severity of the disease, the extent to which the tumor
has metastasized, the age and weight of the subject, and other
factors known to those of skill in the art, but generally range
from about 1 to about 200 mg of antibody per dose, with
dosages of from 5 to 70 mg per patient being more commonly
used. Dosing schedules will vary with the disease state and
status of the patient, and will typically range from a single
bolus dosage or continuous infusion to multiple administra-
tions per day (e.g., every 4-6 hours), or as indicated by the
treating physician and the patient’s condition.

It must be kept in mind that the materials of this invention
may generally be employed in serious disease states, that is
life-threatening or potentially life-threatening situations. In
such cases, in view of the minimization of extraneous sub-
stances and the lower probability of “foreign substance”
rejections which are achieved using certain antibodies
described herein (e.g., chimeric or humanized antibodies), it
is possible, and may be felt desirable by the treating clinician,
to administer substantial excesses of these antibodies

IX. Other Applications

A. Monitoring High Risk Individuals for Disease

The methods that are provided can be used as part of a
monitoring program for dogs at high risk for hemangiosarco-
mas and for humans at high risk for angiosarcomas (see
supra). In such a program, the methods as described above are
repeated at intervals determined by the responsible clinician
to monitor whether there is any change in the status of the
subject. In such methods, the expression data can be com-
pared against a variety of different values. The data may be
compared, for example, with a control that establishes a
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threshold level that provides a statistical basis for concluding
whether the subject has hemangiosarcoma or angiosarcoma.
Alternatively, the expression data may be compared with the
expression level from the prior measurement. Depending
upon the trend that is observed, the clinician may opt to
simply further monitor the subject or initiate treatment.

B. Detection of Residual Disease in Individuals Undergo-
ing Treatment.

The markers used initially to detect and diagnose HSA can
also be used to monitor disease progression, in individuals
being treated for the disease. Such techniques allow caregiv-
ers to monitor efficacy of treatment regimens and allow modi-
fication of those regimens based on an individual’s response.

C. Identification of Cells Expressing Desired Markers

The methods that are provided herein can also be utilized to
select and collect cells that express the desired markers. For
example, cells that express markers characteristic of heman-
giosarcoma or angiosarcoma (e.g., cells expressing a primi-
tive hematopoietic cell marker, an endothelial cell marker but
nota leukemia or leukocyte-specific cell marker) can be iden-
tified using the antibody tagging methods described above.
These cells can be selected and collected using any of a
variety of cell sorters that are known in the art.

Once collected, the cells may be cultured in suitable media
at 37° C. for a period of time (e.g., 2 hr) to promote internal-
ization of surface antigens with bound antibodies. The anti-
bodies once taken up can be broken down by lysosomal or
proteosomal degradation, with new synthesis or recycling to
the surface of the characteristic antigens.

The collected cells can be used in a variety of other appli-
cations including, for example, to (1) identify early genetic
lesions to define events in molecular progression; (2) identify
genes or proteins that interact with environmental factors
(e.g., cigarette smoke, other environmental carcinogens) to
promote cancer; (3) derive novel diagnostic tests (e.g., new,
improved antibodies); and (4) derive xenotransplant tumor
models in mice (putting the human or dog tumor in an immu-
nodeficient mouse (see, e.g., Akhtar et al, (2004) Neoplasia,
6:106-116) to test specific therapies in vivo.

X. Kits

Kits that can be used in the methods described herein are
also provided. Thekits in general include one or more species
that can be used to detect the expression of one or more
primitive hematopoietic cell markers, one or more endothe-
lial cell markers and/or one or more leukemia or leukocyte-
specific cell markers. The kits can thus be used, for example,
to diagnose the presence of hemangiosarcomas in dogs and
angiosarcomas in humans.

The species included in the kits that are used to detect the
presence of the maker(s) can be an antibody that specifically
binds to a marker, a probe that specifically hybridizes to a
target sequence of a marker that encodes the marker, and/or a
primer that can be utilized to specifically amplify a target
sequence (e.g., a sequence that encodes a marker). The anti-
bodies, probes and/or primers are typically stored in suitable
storage containers. The antibodies, probes and/or primers that
are included in a kit may be labeled. If so, they are typically
differentially labeled so antibodies, probes or primers specific
for different markers have different labels. If the antibodies,
probes or primers are not labeled, the kits can include suitable
labels such as described herein. Kits may also include instruc-
tions that provide directions on how to use the antibodies,
probes and/or primers to detect expression of the markers.

One example of a kit that can be used to distinguish
between a hemangiosarcoma or angiosarcoma and leukemia
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contains a plurality of antibodies, including: (1) at least one
antibody that specifically binds to a primitive hematopoietic
cell marker, (2) atleast one antibody that specifically binds to
an endothelial cell marker, and (3) at least one antibody that
specifically binds to a leukemia marker.

A specific example of such an antibody kit is one that
contains an antibody that specifically binds CD117, an anti-
body that specifically binds CD34, an antibody that specifi-
cally binds CD51/61 and an antibody that binds CD18, CD45,
CD3, CD21, CDS or CD11b. Other kits include the same
antibodies but include an antibody that can bind more than
one leukemia or leukocyte-specific cell marker selected from
the group consisting of CD18, CD45, CD3, CD21, CD5 and
CD11b.

Other related kits, rather than including antibodies, include
probes that specifically hybridize with nucleic acids encoding
these particular markers and/or primers that specifically
amplify nucleic acids encoding these particular markers.

The following examples are provided to illustrate certain
aspects of the methods and compositions that are provided.
As such, they should not be construed to limit the scope of the
claimed invention.

Example 1
Detection of Hemangiosarcomas in Dogs
1. Materials and Methods

A. Flow Cytometer

Beckman Coulter Epics XL flow cytometer, catalog
#6605464 (Beckman Coulter, Inc., Hialeah, Fla.) running the
Expo 32 software package, catalog #6605433 (Beckman
Coulter, Inc.), or BD FACSCalibur™ flow cytometer, catalog
#343020 (Becton Dickinson Immunocytometry Systems,
Mountain View, Calif.) running the BD CellQuest™ software
package, catalog #342182 (BD Biosciences Immunocytom-
etry Systems).

B. Antibodies

The testing described in this example was conducted with
the antibodies listed below. However, these antibodies are
available in different conjugate forms to provide flexibility
for multiparameter flow cytometry, and all can be conjugated
to a variety of fluorochromes using the AlexaFluor technol-
ogy (Molecular Probes-Invitrogen, Eugene, Oreg., see http://
www.probes.com/handbook/sections/0103.html). In addi-
tion, Serotec, Inc. and BD Biosciences offer arange of canine
leukocyte typing reagents that can be incorporated into the
assay (for example, see world wide web-bdbiosciences.com/
pdfs/brochures/03-7900030-3-A1.pdf).

a. Control antibody-1: Mouse IgG2a conjugated to phyco-
erythrin (PE), clone G155-178, catalog #559319, BD Pharm-
ingen™ (San Diego, Calif.)

b. Control antibody-2: Mouse IgG1, k conjugated to fluo-
rescein isothiocyanate (FITC), clone MOPC-2, catalog
#1554679, BD Pharmingen™ (San Diego, Calif.)

c. Control antibody-3 and second-step reagent: Goat Anti-
Mouse IgG & IgM (human adsorbed) conjugated to FITC,
catalog #555988, BD Pharmingen™ (San Diego, Calif.)

d. Control antibody-4 and second-step reagent: Sheep
Anti-Mouse IgG (whole molecule) F(ab')2 fragment, affinity
isolated, conjugated to PE, catalog#P8547, Sigma-Aldrich
(St. Louis, Mo.)

e. Anti-CD117 (c-Kit): clone ACK45 (Rat IgG2b, «) con-
jugated to PE, catalog #553869, BD Pharmingen™ (San
Diego, Calif.)
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f. Anti-CD34: clone 2E9 (Ms IgG1, k) conjugated to biotin,
catalog #550427, BD Pharmingen™ (San Diego, Calif.)

2. Anti-CD51/61(a., 5 integrin): clone LM606 (Ms IgG1)
conjugated to FITC, catalog #MAB1976F, Chemicon Intl.,
(Temecula, Calif))

h. Anti-CD146 (MUCI18, S-endo): clone P1H12 conju-
gated to biotin, catalog #MAB16985B, Chemicon Intl., (Te-
mecula, Calif.)

i. Anti-CD105 (endoglin): clone 8E11(Ms IgM, ) conju-
gated to FITC, catalog #9810-02, Southern Biotechnology
Associates (Birmingham, Ala.)

J- Anti-CD3: clone CA17.2A12 (Ms IgG1) conjugated to
FITC, catalog #MCA1774F, Serotec, Inc. (Raleigh, N.C.)

k. Anti-canine B-cells (probably CD21): clone CA2.1D6
(Ms IgG1) conjugated to PE, catalog #MCA1781PE, Serotec,
Inc. (Raleigh, N.C.)

1. Anti-CDS5: clone YKI1X322.3 (Rat 1gG2a) conjugated to
FITC, catalog #MCA1037F, Serotec, Inc. (Raleigh, N.C.)

m. Anti-LFA-1 (CD11a and/or CD18):

Anti-CD11/18 (LFA-1): clone YKIX490.6.4 (Rat IgG2c)
conjugated to FITC, catalog #MCA1040F, Serotec, Inc.
(Raleigh, N.C.)

Anti-CD18 (integrin 52 chain): clone CA1.4E9 (Ms IgG1)
unconjugated, catalog #MCA1780, Serotec, Inc. (Ra-
leigh, N.C.)

Anti-CD11a (integrin aL): clone HI111 (Ms IgG1, k) con-
jugated to PE-Cy5 (BD Cy-Chrome™), catalog
#551131, BD Pharmingen™ (San Diego, Calif.)

n. Anti-CD45: clone YKIX716.13 (Rat IgG2b) conjugated

to PE, catalog #MCA1042PE, Serotec, Inc. (Raleigh, N.C.)

0. Anti-CD90 (Thy-1): clone YKIX337.217 (Rat IgG2b)
unconjugated, catalog #MCA1036G, Serotec, Inc. (Raleigh,
N.C)

p. Anti-CD8: clone YCATESS5.9 (Rat IgG1) conjugated to
PE, catalog #MCA1039PE, Serotec, Inc. (Raleigh, N.C.)

q. Anti-CD4: clone YKIX302.9 (Rat Ig(G2a) conjugated to
FITC, catalog #MCA1038F, Serotec, Inc. (Raleigh, N.C.)

r. Anti-CD14: clone M5E2 (Ms IgG2a, ) conjugated to
PE, catalog #555398, BD Pharmingen™ (San Diego, Calif)

s. Anti-CD133 clone 13A4 (Rat 1gG1, ) conjugated to PE,
catalog #12-1331-82, eBioscience (San Diego, Calif.)

t. Labeled streptavidin secondary reagents and labeling
kits:

Streptavidin-FITC (ZyMAX grade), catalog #43-8311,

Zymed Laboratories (South San Francisco, Calif.)

Streptavidin-PE, catalog #15-4301, Zymed Laboratories
(South San Francisco, Calif.)

Streptavidin-APC, catalog #SA1005, Caltag Laboratories
(Burlingame, Calif.)

Alexa Fluor® 647 Monoclonal Antibody Labeling Kit,
catalog # A-20186, Invitrogen (Carlsbad, Calif.)

Alexa Fluor® 488 Monoclonal Antibody Labeling Kit,
catalog # A30006, Invitrogen (Carlsbad, Calif.)

C. Solutions

a. RBC lysis buffer: 83 g/I. of ammonium chloride
(NH,C]) in 10 mM Tris, pH 7.2, catalog #R7757, Sigma-
Aldrich (St. Louis, Mo.).

b. Phosphate buffered saline (PBS): 8 g/L of sodium chlo-
ride (NaCl), 0.2 g/L. of potassium chloride (KC1), 1.44 ¢/ of
sodium phosphate (Na,PO,), 0.24 g/L of potassium dihydro-
gen phosphate (KH,PO,).

c. Staining buffer: PBS with 0.1% (0.1 g/100 mL) of bovine
serum albumin (BSA) and 0.1% sodium azide (NaN,). Can
substitute 0.1% fetal bovine serum (FBS) or 0.1% horse
serum for BSA.
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D. Dogs

Blood samples from health dogs and from dogs with
biopsy-confirmed HSA, leukemia, or other splenic abnor-
malities (nodular hyperplasia, splenic hematoma) were
obtained from a protocol reviewed and approved by the Insti-
tutional Animal Care and Use Committee and the Institu-
tional Review Board of AMC Cancer Center. Dog owners
were required to sign Informed Consent donating blood and
tumor samples to Dr. Jaime Modiano at AMC Cancer Center/
University of Colorado Health Science Center. Whole blood
samples were submitted from veterinary clinics throughout
the United States and shipped at 4° C. in EDTA using a
priority overnight courier.

a. The Dal-4 cell line was derived from a male Dalmatian
(see Fosmire, S. P., et al. (2004) Laboratory Investigation
84:562-572).

b. The DD-1 cell line was derived from a male Golden
Retriever/Great Pyrenees mix (see Fosmire et al, tab Invest,
2004).

¢. Normal blood samples (unaffected dog controls) were
obtained from seven dogs.

d. Samples were obtained from three dogs with leukemia
(chronic lymphocytic leukemia or acute lymphoblastic leu-
kemia).

e. Samples from affected dogs (biopsy-confirmed heman-
giosarcoma) were obtained from 10 dogs.

II. Methods

A. Sample Acquisition

Cell lines were maintained as described by Fosmire, S. P,
et al. (2004) Laboratory Investigation 84:562-572. Briefly,
cells were fed three times weekly and passaged when they
reached approximately 80% confluence in F12K media
(ATCC, Manassas, Va.) supplemented with 10% fetal bovine
serum (Hyclone, Logan, Utah), endothelial growth supple-
ments (BD Biosciences, San Jose, Calif.), and 100,000 [U/ml
of high molecular weight heparin (Sigma-Aldrich, St. Louis,
Mo.).

Sterile venous blood samples from normal or affected dogs
were obtained at the attending veterinarians’ offices with
Informed Consent of the owners by jugular venipuncture
using 22 gauge needles and collected into 6-ml syringes using
standard procedures of veterinary care. Blood was immedi-
ately transferred into evacuated 3-ml collection tubes con-
taining EDTA.

Sterile thoracic, pericardial, or peritoneal effusions from
affected dogs with thoracic, atrial, or splenic/hepatic heman-
giosarcoma were collected by thoracocentesis, pericardio-
centesis, or pleurocentesis using standard procedures of vet-
erinary care. The effusions were immediately transferred into
evacuated 3-ml collection tubes containing EDTA

B. Sample Preparation

Cell lines were detached using 0.1 mM EDTA and sterile
cell scrapers to maintain the integrity of extracellular anti-
gens, washed in PBS, and resuspended in staining buffer at
the indicated concentrations for staining. In some procedures,
cells were separated using a discontinuous Ficoll-hypaque
gradient. HSA cells from four cell lines (DD-1, Dal-4,
CHAD-G4.1, and CHAD-B7.4) were shown to float on the
Ficoll-hypaque gradient with a similar buoyant density as
other blood mononuclear cells.

Blood samples were subjected to red blood cell lysis using
the following procedure. Blood was transferred to 15 ml
conical tubes and centrifuged at 2,000 RPM (1,600xg) for 15
min in a Sorvall RT-6000 centrifuge. Plasma was aspirated
under vacuum and cells were washed in 10 volumes of PBS.
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Cell suspension was again centrifuged at the same speed for
15 minutes and supernatant was aspirated under vacuum.
Cells were gently resuspended in 3 volumes of RBC lysis
buffer and incubated at 37° C. After 10 minutes, five volumes
of PBS were added to the sample and the cells were centri-
fuged as above. The procedure was repeated twice. The
remaining white blood cells (nucleated blood cells) were
counted using an automated particle analyzer (Cell-Dyn
1200, Abbott Diagnostics, Santa Clara, Calif.), resuspended
in staining buffer and divided into 3x10° to 1x10° per condi-
tion for staining.

C. Cell Labeling/Immunophenotyping

All procedures were at 4° C. (except where noted). Plates,
cells and antibodies were kept on ice and centrifuged at 4° C.

Preparation of Antibodies: Total staining volume was 25
W/sample. Directly conjugated antibodies were used at 5
w/sample (as recommended by the manufacturers for “1
test”); negative control antibodies were used at 2 ul/sample.

Negative controls for Streptavidin-APC, Control antibody-

FITC, Control antibody-PE were prepared individually,
in pairs (APC-FITC, APC-PE, FITC-PE), and for three-
color staining (APC-FITC-PE)

Experimental conditions included anti-CD117-PE, anti-

CD34-biotin, anti-CD51/CD61-FITC, and anti-CD45-
PE prepared individually, in pairs, or for three-color
staining (anti-CD117, anti-CD34, anti-CD51/CD61)

Red blood cells were lysed as described above. Cells were
divided into aliquots of 5x10° cells in 100 pl of staining buffer
into individual wells of a 96 well, round-bottom plate and
centrifuged 2 min at 1,200 RPM using a plate adaptor in the
RT-6000 centrifuge. Supernatant was discarded by inverting
the plate and shaking vigorously without dislodging the pel-
lets.

The blocking step included adding 10 pg/ml of non-spe-
cific antibody (e.g., goat IgG) in 5 pl for 10 min. Primary
antibodies (negative controls or test antibodies) were then
added as indicated above in a total volume of 25 pl and
incubated at 4° C. for 30 min.

One hundred pl of staining buffer were then added to each
well with gentle agitation and the plates were centrifuged as
described above. The cell pellets were washed once more in
100 pl of staining buffer.

Samples that did not require a second step reagent (directly
conjugated antibodies) were resuspended in 100 pl of staining
buffer and transferred to 12x75 polystyrene tubes. Each
sample was fixed in 2% neutral buffered formalin (by adding
an additional 350 pl of staining buffer and 150 pl of 10%
formalin). Samples were kept protected from light at 4° C.
until analysis (<48 hr).

Samples that required a second step reagent (e.g., strepta-
vidin-APC or anti-mouse FITC) were kept in the 96 well
plates. Streptavidin-APC was used at a concentration of 2
pg/mlin 50 pl. Anti-mouse-FITC was used at 1 pg/m1in 50 pl.
Samples were incubated for 20 min at 4° C. At the end of the
incubation period, 100 ul of staining buffer were added to
each well with gentle agitation and the plates were centri-
fuged as described above. The cell pellets were washed once
more in 100 pl of staining buffer.

Samples were resuspended in 100 ul of staining buffer and
transferred to 12x75 polystyrene tubes. Each sample was
fixed in 2% neutral buffered formalin (by adding an addi-
tional 350 pl of staining buffer and 150 ul of 10% formalin).
Samples were kept protected from light at 4° C. until analysis
(<48 hr).
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D. Flow Cytometry

The instrument was calibrated daily as per the manufactur-
ers’ directions.

Cells were calibrated by running a positive control sample
and a negative control sample to determine the extent of
adjustment needed, if any, for the detectors and for color
compensation.

Gates were set based on the negative control samples for
cell populations based on light scatter and fluorescence emis-
sion.

Each sample was run on the “high” setting (>300 events/
second) and 5000 to 20,000, or preferably. >100,000 events,
were acquired in the light scatter gates.

Samples were analyzed by assessment of fluorescence for
each antigen based on the whole population and based on
gating of discrete subpopulations identified based on light
scatter properties.

Blood from dogs with HSA, leukemia, and nodular hyper-
plasia was used to optimize flow cytometry conditions. Blood
from fourteen dogs (seven with HSA, six normal, and one
splenic

E. Threshold Level

The threshold for the analysis to date was based on negative
controls.

A reference range can be established based on the numbers
of detectable cells that have the test markers in a suitable
population of disease-free, low risk dogs.

F. Controls

The controls included non-specific antibodies (to deter-
mine background staining that is not antigen-specific), blood
from normal healthy dogs (to determine the extent of circu-
lating cells that express the markers in these samples), leuke-
mia cells (to distinguish between leukemia and hemangiosa-
rcoma), and separation of normal cell populations and
hemangiosarcoma cell populations in patient samples (see
below).

II1. Results

Results obtained from samples from the dogs listed above
show that:

a. Canine hemangiosarcoma cells express approximately
equivalent levels of CD34 and CD117;

b. Canine hemangiosarcoma cells express CD105, CD146,
and CD51/CD61;

c. Canine hemangiosarcoma cells express variable levels of
CD45 and CD14, which are generally distinguishable from
the levels of CD45 and CD14 seen in canine leukocytes;

d. Circulating canine hemangiosarcoma cells express
equivalent levels of CD34 to those seen in cultured canine
hemangiosarcoma cells;

e. Canine hemangiosarcoma cells have unique light scatter
patterns that are distinguishable from the light scatter seen in
canine leukocytes (FIGS. 1A-1H and FIGS. 2A-2H). Canine
hemangiosarcoma cells are large (they segregate to higher
channels than leukocytes based on forward angle (or 0°) light
scatter) and they are granular or have complex cytoplasm,
resulting in right angle (or 90°) side scatter that is comparable
to or higher than granulocytes (neutrophils, eosinophils,
basophils).

Hemangiosarcoma cells and leukocytes or leukemia cells
will be generally distinguishable based on light scatter by
using a laser power setting that localizes the mean forward
light scatter for the lymphoid cells to approximately channel
250 (of 1024) and the mean right angle light scatter for the
lymphoid cells to approximately channel 25 (0£1024). Under
these conditions, monocytes will usually localize at or near
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channel 400 for the mean forward light scatter and at or near
channel 50 for the mean right angle light scatter; granulocytes
will usually localize at or near channel 400 for the mean
forward light scatter and at or near channel 300 for the mean
right angle light scatter. Leukemia cells will usually localize
between channels approximately 300 and approximately
1,000 for the mean forward light scatter and between chan-
nels approximately 25 and approximately 300 for the mean
right angle light scatter. In contrast, hemangiosarcoma cells
will usually localize between channels approximately 400
and approximately 1,000 for the mean forward light scatter
and between channels approximately 300 and approximately
1,000 for the mean right angle light scatter. Certain types of
leukemia cells and hemangiosarcoma cells may show over-
lapping light scatter properties. These include chronic granu-
locytic leukemia and possibly some types of myeloid leuke-
mias such as megakaryocytic leukemia. In the subclinical
stage where such circulating cells may not manifest as clini-
cal disease, these diseases (leukemia and hemangiosarcoma)
can be distinguished based on the expression of cell markers
as described herein.

f. Normal canine leukocytes (FIGS. 1E and 1F) and canine
leukemia cells (not shown) do not express CD51/CD61;

g. The patterns of expression of CD117/CD31/CD61
(FIGS. 1E-1H) and of CD45/CD51/CD61 (FIGS. 2E-2H) are
distinct between canine leukocytes and canine hemangiosar-
coma cells;

h. Blood from unaffected healthy dogs will be used to
establish precise reference ranges for expression of CD34+,
CD117+, CD51/CD61+, CD45, CD18+ in these cells, indi-
vidually and in groups;

1. Blood from unaffected healthy dogs to which known
concentrations of hemangiosarcoma cells are added will be
used to define the sensitivity of the assay; and

j- Blinded samples similar to those used to define the sen-
sitivity in (g) can be used to define the specificity of the assay.

IV. Conclusions

The results obtained herein demonstrate that multiparam-
eter flow cytometry can be used to identify canine heman-
giosarcoma cells in the circulation of dogs with this disease
and to distinguish these malignant cells from normal canine
leukocytes.

The same approach described in this example can be used
to detect and diagnose angiosarcoma in human subjects. As
described supra, antibodies specific for the markers that are
analyzed in the analysis are commercially available.

Example 2

Hemangiosarcoma Detection in Dogs by
Determining HSA Cell Levels

The light scatter parameters of HSA cells as defined in
Example 1 were used to define the flow cytometric light
scatter parameters of HSA cells versus normal leukocytes to
determine HSA levels in patient samples.

The percentage of cells co-expressing one or more markers
of immature bone marrow precursor cells (c-KIT, CD34,
CD133) and o f;-integrin ranged between 0.5% and 2.0%
for dogs with HSA, and was generally less than 0.1% for
unaffected dogs (0.03% in a dog with splenic hematoma, see
FIGS. 5A-5C, except for two highly conditioned, healthy
dogs that had 0.2-0.3% EPCin the circulation. The mean,
median, standard deviation, and standard error of the mean
for each group were 0.90, 0.93, 0.26, and 0.10 for dogs with
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HSA, and 0.10, 0.04, 0.13 and 0.05 for unaffected dogs.
Non-parametric analyses (analysis of variance, Wilcoxon
rank test, Wilcoxon two-sample test, and Kruskal-Wallis test)
all indicate the two groups were significantly different from
each other (p<0.01); working on the assumption that EPC in
the circulation are rare events that follow a Poisson distribu-
tion, the results show a trend for increased frequency (t=2.22)
of EPC in the blood from dogs with biopsy confirmed HSA.

When the same criteria were applied using antibodies
against peripheral blood leukocytes (CD3, CD21, CD11b),
the frequency of gated cells was also <<0.1%, whether
applied to normal or leukemic white blood cells.

Analyses was done of samples in which leukocytes were
excluded by using a “dump gate” for T cells (CD5), B cells
(CD21), and granulocytes (CD11b) labeled with FITC. Two
dogs were unaffected, while another had HSA of the right
atrium. The frequency of cells obtained using this method was
similar to that obtained without using the “dump gate” both
for the unaffected dogs (0%, 0.01%) and for the affected dog
(0.5%), although interpretation was much simpler due to the
reduced background noise.

Example 3

Expression of HSA Markers in Established Cell
Lines

Four established canine cell lines of HSA origin were
monitored for expression of bone marrow precursor cell
markers (e.g., ¢-KIT, CD34, CD133), using flow cytometry
and/or immunofluorescence techniques described in
Example 1. Differences in expression from other cell lineages
ofhematopoietic differentiation, as well as from mature, fully
differentiated, leukocytes and vascular endothelial cells and
proteins that define lineage commitment to T-lymphocytes
(CD3), B-lymphocytes (CD21), granulocytes (CD11b), and
vascular endothelial cells (CD105,CD146, o, B;-integrin) are
shown in Table 2.

TABLE 2
Surface Cell Lines
Markers DD-1 Dal-4 CHAD G4.1 CHADB74
CD3 - -
CD11b - - -
CD14 +! - - -
CD21 - - - -
CD34 + + + -
CD45 + + +! +
o, PBa-integrin + + + +
(CD51/CD61)
CD105 + + + +
CD133 + + + +
¢KIT (CD117) + + + +
CD146 + + + +

IExpression was only upregulated in the presence of endothelial growth factors
2A subpopulation of approximately 5% of the cells was positive

Each of the cell lines is positive for ¢-KIT, CD133, o, f5-
integrin, CD105 and CD146; none express prototypical leu-
kocyte markers CD3, CD21 or CD11b, and the expression of
CD34, CD45 and CD14 is variable (See, e.g., FIGS. 4A-4P).
These cell lines all express CD105, CD146 and a. f3;-integrin.
While other hematopoietic tumors (leukemias, mast cells
tumors and multiple myeloma) can express one or more of
these markers, the pattern of co-expression where cells have
¢-KIT/CD34/CD133 and . f;-integrin, but no detectable
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leukocyte markers (CD3, CD21, or CD11b), seems to be
uniquely associated with HSA.

It is noteworthy that under conditions of logarithmic
growth certain subpopulations in the cultures lacked expres-
sion of CD133, CD105, and CD146, and the density of recep-

44

CD34, and CD105. For example, CD34, which was positive
in Dal-4 cells and in early passage DD-1 cells, was lost in
DD-1 cells after several passages (see FIGS. 4D and 4L).
Various non-mutually exclusive possibilities can account for

. : . 5 these changes: (1) expression of these proteins is unnecessa
tor expression was also variable. HSA cell lines have also . nee ( ). P . P sary
. in the artificial environment of tissue culture, (2) the cell lines
been shown to express VEGFR2. The levels of expression for icall table and “drift”. or (3) “ut 1Is” . th
CD45, CD34 and CD105 increase in DD-1and CHAD-B7.4 2% g‘f“‘? 1Ay ulns a ehan T ;’fd (ﬂ} siem CZ S e
cells when they are cultured in the presence of endothelial populations are lost at the expense of diflerentiated progeny.
growth factors as compared to basal media (F12K media ;,  All publications, patents and patent applications cited
supplemented with 10% fetal bovine serum). In addition, herein are hereby incorporated by reference in their entirety
when the lines are maintained in culture for extended periods for all purposes to the same extent as if each individual
of time (e.g., more than 10-15 passages), there is a tendency publication, patent or patent application were specifically and
by the cells to down regulate expression of CD133, ¢-KIT, individually.
SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 45

<210> SEQ ID NO 1

<211> LENGTH: 3154

<212> TYPE: DNA

<213> ORGANISM: Canis familiaris

<400> SEQUENCE: 1

gagctcagag tctatcgcag ccaccgegat gagaggegct cgeggcegect gggattttet 60

ctgegtectyg ctectgetge tgctgetegg cgtecggaca ggctettcete aaccatctgt 120

gagtccaggg gaaccgtcte tcccatccat ccatccagca aaatcagagt taatagtcag 180

tgteggegac gagettagge tgtcctgcac cgacccagga tttgtcaagt ggacttttga 240

gaccctgggt caactgaatg agaacacaca caacgaatgg atcacagaga aggcagaggce 300

tggccacacg ggcaattaca cgtgcaccaa cagagatgge ttgagcaggt ccatttatgt 360

gtttgtcaga gatcctgcaa agcttttect cgttgacctt cccttgtatyg ggaaagaagyg 420

caatgatacg ctggtccget gcectcetgac ggacccagaa gtgaccaatt actccecteag 480

ggggtgcgay gggaagecte tteccaagga cttgacgtte gtegetgatce ccaaagetgyg 540

catcacgatc agaaacgtga agcgcgagta tcatcggcte tgcttgcact getctgegga 600

ccagaagggc aggacggtgc tgtccaagaa attcaccctg aaagtgaggg cagccatcag 660

agctgtacca gttgtgtcag tatccaaaac aagctctcte ctgaaggaag gggaagcectt 720

ctectgtgatg tgctttataa aagatgtgte tagtttcgtg gactcgatgt ggataaagga 780

gaacagccag cagactaatg cacagacaca gagtaatagc tggcatcatg gtgacttcaa 840

ttttgaacgt caggaaaagt tgattatcag ctcagcaaga gttaatgatt ctggagtgtt 900

catgtgttac gccaataata cttttggatc agcaaatgtc acaacaacct tggaagtagt 960

agataaagga ttcattaata tcttccccat gatgagtact acaatatttg taaatgatgg 1020

acagaatgtg gatctgattg ttgaatatga ggcatatccc aaaccggagc accagcagtg 1080

gatctatatg aacagaacct tcactgataa atgggaagat tatcccaagt ctgacaatga 1140

aagtaatatc agatatgtga gtgaacttca tctaaccaga ttaaaaggga acgaaggagg 1200

cacttacaca tttcaagtgt ccaattccga tgtcaattct tcggtgacat ttaatgttta 1260

tgtgaacaca aaaccagaaa tcctgactca tgaaagtctc acgaatggca tgctccagtg 1320

tgtggttgca ggattcccag agcccgcagt aggttggtat ttctgtceccag gagctgagca 1380

gagatgttct gtccctattg ggccaatgga tgtgcagatg caaaactcgt ctctgtcacce 1440

gtctggaaaa ctagtggttc agagttccat cgattatagt gccttcaagc acaatggcac 1500



45

US 7,910,

315 B2

-continued
agtcgagtgt agggcttaca acaatgtagg caggagttet gectttttta actttgeatt 1560
taaagaacaa atccatccec acaccctgtt cacacctttg ctgattgget ttgtgatege 1620
agctggaatg atgtgcatta tcgtgatgat tcttacctac aagtatctac agaaacccat 1680
gtatgaagta cagtggaagg ttgttgagga gatcaatgga aacaattatg tttacataga 1740
cccaacacag cttecttacg atcacaaatg ggagtttccee agaaacagge tgagetttgg 1800
gaaaacttty ggtgctggtg ccttecgggaa agtggttgaa gccaccgeat atggectgat 1860
taagtcggat geggecatga ctgttgcegt taagatgcte aaaccaagtg cccatttaac 1920
cgaacgagaa gccctaatgt ctgagctcaa agtcecttgagt tacctcggta atcatatgaa 1980
tattgtgaat cttecttggag cgtgecacegt tggagggccece accttggtea ttacagaata 2040
ttgttgctat ggtgatettt tgaatttttt gcgaaggaaa cgtgattcat ttatttgetce 2100
aaagcaggaa gatcacggag aagtggcact ttataagaac cttetgecatt caaaggagtce 2160
ttcctgecagt gacagtacta atgaatacat ggacatgaaa cccggegttt cttacgttgt 2220
gccaaccaag gcagacaaaa ggagatctge gagaatagge tcatacatag aaagggatgt 2280
gactcctgece atcatggaag atgatgagtt ggctctagat ctagaggact tgctgagett 2340
ttcttaccag gtggecaagg gtatggecatt cctggectceg aagaattgta ttcacagaga 2400
cttggctget agaaatatcc tccttactca tggtcgaatc acaaagattt gtgattttgg 2460
tctagccaga gacatcaaga atgattctaa ttatgtggte aaaggaaacg ctcggctacce 2520
tgtgaagtgg atggcccctyg agagcatttt caactgtgtg tacacatttg aaagtgatgt 2580
ctggtcctat gggattttte tgtgggaget cttetettta ggaagcagece cctaccectgg 2640
gatgccagtce gattcaaagt tctacaagat gatcaaggaa gggttccgga tgctcagecc 2700
tgagcatgca cctgetgaaa tgtatgacat catgaagacg tgctgggatg ctgatccect 2760
gaaaaggccyg acgttcaagc agatcgtgca gctaattgag aagcagattt cagatagcac 2820
caatcatatt tattccaacc tcgcgaactg cagccccaac ccagagegece ccgtggtgga 2880
ccattcegtg cggatcaatt ccgtgggcag cagcgcgtct tccacccagce ctctgetggt 2940
acacgaagat gtgtgaagca ggaggagtgc cgggggtctc cccaacaaga gcgatccctg — 3000
ttcttttggt tcctatactg gttattctgt cctecttegg cttgecatcct attccagggt 3060
agcggacacc cctctgtecece tccctettta cgagcacacce ctaattagtg gccagtgact 3120
tttgtcatca gccaccatcc tattgcaaag gttc 3154

<210> SEQ ID NO 2
«<211> LENGTH: 975

«212> TYPE:

PRT

<213> ORGANISM: Canis

<400> SEQUENCE: 2

Met Arg Gly Ala Arg Gl

1

5

Leu Leu Leu Leu Gly Va

20

Pro Gly Glu Pro Ser Le

35

Ile Val Ser Val Gly As

50

Phe Val Lys Trp Thr

65

Hig Asn Glu Trp Ile

70

familiaris

vy Ala Trp

1 Arg Thr

u Pro Ser
40

P Glu Leu
55

Phe Glu Thr

Thr Glu Lys

Asp Phe Leu
10

Gly Ser Ser
25

Ile His Pro

Arg Leu Ser

Leu Gly Gln

75

Ala Glu Ala

Cys Val Leu
Gln Pro Ser
30

Ala Lys Ser
45

Cys Thr Asp
60

Leu Asn Glu

Gly His Thr

Leu Leu
15

Val Ser

Glu Leu

Pro Gly

Asn Thr

80

Gly Asn
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48

Tyr

Val

Lys

Val

145

Asp

Val

Lys

Ala

Leu

225

Ser

Asn

Glu

Gly

Thr

305

Met

Ile

Tyr

Asp

Leu

385

Asp

Glu

Val

Ala

Gln

465

Ile

Tyr

Thr

Arg

Glu

130

Thr

Leu

Lys

Gly

Ile

210

Lys

Ser

Ala

Arg

Val

290

Thr

Met

Val

Met

Asn

370

Lys

Val

Ile

Ala

Glu

450

Asn

Asp

Asn

Cys

Asp

115

Gly

Asn

Thr

Arg

Arg

195

Arg

Glu

Phe

Gln

Gln

275

Phe

Thr

Ser

Glu

Asn

355

Glu

Gly

Asn

Leu

Gly

435

Gln

Ser

Tyr

Asn

Thr
100

Pro

Asn

Phe

Glu

180

Thr

Ala

Gly

Val

Thr

260

Glu

Met

Leu

Thr

Tyr

340

Arg

Ser

Asn

Ser

Thr

420

Phe

Arg

Ser

Ser

Val
500

85

Asn

Ala

Asp

Ser

Val

165

Tyr

Val

Val

Glu

Asp

245

Gln

Lys

Cys

Glu

Thr

325

Glu

Thr

Asn

Glu

Ser

405

His

Pro

Cys

Leu

Ala

485

Gly

Arg

Lys

Thr

Leu

150

Ala

His

Leu

Pro

Ala

230

Ser

Ser

Leu

Tyr

Val

310

Ile

Ala

Phe

Ile

Gly

390

Val

Glu

Glu

Ser

Ser

470

Phe

Arg

Asp

Leu

Leu

135

Arg

Asp

Arg

Ser

Val

215

Phe

Met

Asn

Ile

Ala

295

Val

Phe

Tyr

Thr

Arg

375

Gly

Thr

Ser

Pro

Val

455

Pro

Lys

Ser

Gly

Phe

120

Val

Gly

Pro

Leu

Lys

200

Val

Ser

Trp

Ser

Ile

280

Asn

Asp

Val

Pro

Asp

360

Tyr

Thr

Phe

Leu

Ala

440

Pro

Ser

His

Ser

Leu

105

Leu

Arg

Cys

Lys

Cys

185

Lys

Ser

Val

Ile

Trp

265

Ser

Asn

Lys

Asn

Lys

345

Lys

Val

Tyr

Asn

Thr

425

Val

Ile

Gly

Asn

Ala
505

90

Ser

Val

Cys

Glu

Ala

170

Leu

Phe

Val

Met

Lys

250

His

Ser

Thr

Gly

Asp

330

Pro

Trp

Ser

Thr

Val

410

Asn

Gly

Gly

Lys

Gly

490

Phe

Arg

Asp

Pro

Gly

155

Gly

His

Thr

Ser

Cys

235

Glu

His

Ala

Phe

Phe

315

Gly

Glu

Glu

Glu

Phe

395

Tyr

Gly

Trp

Pro

Leu

475

Thr

Phe

Ser

Leu

Leu

140

Lys

Ile

Cys

Leu

Lys

220

Phe

Asn

Gly

Arg

Gly

300

Ile

Gln

His

Asp

Leu

380

Gln

Val

Met

Tyr

Met

460

Val

Val

Asn

Ile

Pro

125

Thr

Pro

Thr

Ser

Lys

205

Thr

Ile

Ser

Asp

Val

285

Ser

Asn

Asn

Gln

Tyr

365

His

Val

Asn

Leu

Phe

445

Asp

Val

Glu

Phe

Tyr

110

Leu

Asp

Leu

Ile

Ala

190

Val

Ser

Lys

Gln

Phe

270

Asn

Ala

Ile

Val

Gln

350

Pro

Leu

Ser

Thr

Gln

430

Cys

Val

Gln

Cys

Ala
510

95
Val

Tyr

Pro

Pro

Arg

175

Asp

Arg

Ser

Asp

Gln

255

Asn

Asp

Asn

Phe

Asp

335

Trp

Lys

Thr

Asn

Lys

415

Cys

Pro

Gln

Ser

Arg

495

Phe

Phe

Gly

Glu

Lys

160

Asn

Gln

Ala

Leu

Val

240

Thr

Phe

Ser

Val

Pro

320

Leu

Ile

Ser

Arg

Ser

400

Pro

Val

Gly

Met

Ser

480

Ala

Lys
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50

Glu

Val

Lys

545

Glu

Tyr

Thr

Gly

Lys

625

Lys

Gly

Cys

Ile

Leu

705

Met

Lys

Pro

Leu

Lys

785

Lys

Lys

Ser

Gly

865

Met

Glu

Arg

Asp

Gln

Ile

530

Tyr

Ile

Asp

Leu

Leu

610

Pro

Val

Ala

Tyr

Cys

690

Leu

Asp

Arg

Ala

Ser

770

Asn

Gly

Asn

Trp

Asp

850

Ser

Ile

Met

Pro

Ser
930

Ile

515

Ala

Leu

Asn

His

Gly

595

Ile

Ser

Leu

Cys

Gly

675

Ser

His

Met

Arg

Ile

755

Phe

Cys

Arg

Asp

Met

835

Val

Ser

Lys

Tyr

Thr

915

Thr

His

Ala

Gln

Gly

Lys

580

Ala

Ala

Ser

Thr
660

Ser

Ser

740

Met

Ser

Ile

Ile

Ser

820

Ala

Trp

Pro

Glu

Asp

900

Phe

Asn

Pro

Gly

Lys

Asn

565

Trp

Gly

Ser

His

Tyr

645

Val

Leu

Gln

Lys

Pro

725

Ala

Glu

Tyr

His

Thr

805

Asn

Pro

Ser

Tyr

Gly

885

Ile

Lys

His

His

Met

Pro

550

Asn

Glu

Ala

Asp

Leu

630

Leu

Gly

Leu

Glu

Glu

710

Gly

Arg

Asp

Gln

Arg

790

Lys

Tyr

Glu

Tyr

Pro

870

Phe

Met

Gln

Ile

Thr

Met

535

Met

Tyr

Phe

Phe

Ala

615

Thr

Gly

Gly

Asn

Asp

695

Ser

Val

Ile

Asp

Val

775

Asp

Ile

Val

Ser

Gly

855

Gly

Arg

Lys

Ile

Tyr
935

Leu

520

Cys

Tyr

Val

Pro

Gly

600

Ala

Glu

Asn

Pro

Phe

680

His

Ser

Ser

Gly

Glu

760

Ala

Leu

Cys

Val

Ile

840

Ile

Met

Met

Thr

Val

920

Ser

Phe

Ile

Glu

Tyr

Arg

585

Lys

Met

Arg

His

Thr

665

Leu

Gly

Cys

Tyr

Ser

745

Leu

Lys

Ala

Asp

Lys

825

Phe

Phe

Pro

Leu

Cys

905

Gln

Asn

Thr

Ile

Val

Ile

570

Asn

Val

Thr

Glu

Met

650

Leu

Arg

Glu

Ser

Val

730

Tyr

Ala

Gly

Ala

Phe

810

Gly

Asn

Leu

Val

Ser

890

Trp

Leu

Leu

Pro

Val

Gln

555

Asp

Arg

Val

Val

Ala

635

Asn

Val

Arg

Val

Asp

715

Val

Ile

Leu

Met

Arg

795

Gly

Asn

Cys

Trp

Asp

875

Pro

Asp

Ile

Ala

Leu

Met

540

Trp

Pro

Leu

Glu

Ala

620

Leu

Ile

Ile

Lys

Ala

700

Ser

Pro

Glu

Asp

Ala

780

Asn

Leu

Ala

Val

Glu

860

Ser

Glu

Ala

Glu

Asn
940

Leu

525

Ile

Lys

Thr

Ser

Ala

605

Val

Met

Val

Thr

Arg

685

Leu

Thr

Thr

Arg

Leu

765

Phe

Ile

Ala

Arg

Tyr

845

Leu

Lys

His

Asp

Lys

925

Cys

Ile

Leu

Val

Gln

Phe

590

Thr

Lys

Ser

Asn

Glu

670

Asp

Tyr

Asn

Lys

Asp

750

Glu

Leu

Leu

Arg

Leu

830

Thr

Phe

Phe

Ala

Pro

910

Gln

Ser

Gly

Thr

Val

Leu

575

Gly

Ala

Met

Glu

Leu

655

Tyr

Ser

Lys

Glu

Ala

735

Val

Asp

Ala

Leu

Asp

815

Pro

Phe

Ser

Tyr

Pro

895

Leu

Ile

Pro

Phe

Tyr

Glu

560

Pro

Lys

Tyr

Leu

Leu

640

Leu

Cys

Phe

Asn

Tyr

720

Asp

Thr

Leu

Ser

Thr

800

Val

Glu

Leu

Lys

880

Ala

Lys

Ser

Asn
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52

Pro Glu Arg Pro Val Val Asp His Ser Val Arg Ile Asn Ser Val Gly
945 950 955 960

Ser Ser Ala Ser Ser Thr Gln Pro Leu Leu Val His Glu Asp Val
965 970 975

<210> SEQ ID NO 3

<211> LENGTH: 2952

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

gatcccateyg cagctaccge gatgagagge getogeggeg cctgggattt tetetgegtt
ctgetoctac tgettegegt ccagacagge tetteteaac catetgtgag teocaggggaa
cecgteteocac catccatcca tccaggaaaa tcagacttaa tagtecegegt gggcgacgag
attaggctgt tatgcactga tccgggettt gtcaaatgga cttttgagat cctggatgaa
acgaatgaga ataagcagaa tgaatggatc acggaaaagg cagaagccac caacaccgge
aaatacacgt gcaccaacaa acacggctta agcaattcca tttatgtgtt tgttagagat
cctgecaage ttttecttgt tgaccgetee ttgtatggga aagaagacaa cgacacgcetyg
gtecogetgte ctetcacaga cccagaagtg accaattatt ccctcaaggg gtgccagggg
aagcectette ccaaggactt gaggtttatt cctgacccca aggcgggeat catgatcaaa
agtgtgaaac gcgcctacca tcggetetgt ctgeattgtt ctgtggacca ggagggcaag
tcagtgctgt cggaaaaatt catcctgaaa gtgaggecag ccttcaaage tgtgeetgtt
gtgtctgtgt ccaaagcaag ctatcttett agggaagggg aagaattcac agtgacgtge
acaataaaag atgtgtctag ttctgtgtac tcaacgtgga aaagagaaaa cagtcagact
aaactacagg agaaatataa tagctggcat cacggtgact tcaattatga acgtcaggca
acgttgacta tcagttcagce gagagttaat gattctggag tgttcatgtyg ttatgccaat
aatacttttyg gatcagcaaa tgtcacaaca accttggaag tagtagataa aggattcatt
aatatcttee ccatgataaa cactacagta tttgtaaacg atggagaaaa tgtagatttg
attgttgaat atgaagcatt ccccaaacct gaacaccage agtggatcta tatgaacaga
accttcactg ataaatggga agattatccc aagtctgaga atgaaagtaa tatcagatac
gtaagtgaac ttcatctaac gagattaaaa ggcaccgaag gaggcactta cacattccta
gtgtccaatt ctgacgtcaa tgctgccata gcatttaatyg tttatgtgaa tacaaaacca
gaaatcctga cttacgacag gctogtgaat ggcatgetce aatgtgtgge agcaggatte
ccagagccca caatagattg gtatttttgt ccaggaactyg agcagagatyg ctctgettet
gtactgccag tggatgtgca gacactaaac tcatctggge caccgtttgg aaagctagtg
gttcagagtt ctatagattc tagtgcattc aagcacaatg gcacggttga atgtaagget
tacaacgatyg tgggcaagac ttctgcctat tttaactttyg catttaaagg taacaacaaa
gagcaaatce atccccacac cctgttcact cctttgetga ttggtttegt aatcgtaget
ggcatgatgt gcattattgt gatgattctg acctacaaat atttacagaa acccatgtat
gaagtacagt ggaaggttgt tgaggagata aatggaaaca attatgttta catagaccca
acacaacttc cttatgatca caaatgggag tttcccagaa acaggctgag ttttgggaaa
accctgggty ctggagettt cgggaaggtt gttgaggcaa ctgcttatgyg cttaattaag
tcagatgegg ccatgactgt cgctgtaaag atgctcaage cgagtgccca tttgacagaa

cgggaagece tcatgtetga actcaaagte ctgagttace ttggtaatca catgaatatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980
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gtgaatctac ttggagectyg caccattgga gggeccaccee tggtcattac agaatattgt 2040
tgctatggtyg atcttttgaa ttttttgaga agaaaacgtg attcatttat ttgttcaaag 2100
caggaagatc atgcagaagc tgcactttat aagaatctte tgcattcaaa ggagtcettcee 2160
tgcagcgata gtactaatga gtacatggac atgaaacctg gagtttetta tgttgteccca 2220
accaaggccg acaaaaggag atctgtgaga ataggetcat acatagaaag agatgtgact 2280
ccecgecatca tggaggatga cgagttggee ctagacttag aagacttget gagettttet 2340
taccaggtgg caaagggcat ggctttecte gectccaaga attgtatteca cagagacttg 2400
gcagccagaa atatcctccet tactcatggt cggatcacaa agatttgtga ttttggtceta 2460
gccagagaca tcaagaatga ttctaattat gtggttaaag gaaacgeteg actacctgtg 2520
aagtggatgg cacctgaaag cattttcaac tgtgtataca cgtttgaaag tgacgtctgg 2580
tecctatggga tttttetttyg ggagetgtte tetttaggaa gcagececta tcectggaatyg 2640
ccggtcgatt ctaagttecta caagatgatce aaggaaggcet tccggatget cagecctgaa 2700
cacgcacctg ctgaaatgta tgacataatg aagacttgct gggatgcaga tcccectaaaa 2760
agaccaacat tcaagcaaat tgttcagcta attgagaagc agatttcaga gagcaccaat 2820
catatttact ccaacttagc aaactgcagce cccaaccgac agaagcccgt ggtagaccat 2880
tctgtgegga tcaattetgt cggcagcace gettecteoct cccagectet gettgtgeac 2940
gacgatgtcet ga 2952
«210> SEQ ID NO 4

«211> LENGTH: 976

«<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

«<400> SEQUE

NCE: 4

Met Arg Gly Ala Arg Gl

1

Leu Leu Arg

Glu Pro Ser
35

5

y Ala Trp

Val Gln Thr Gly Ser

20

Pro Pro Se

Arg Val Gly Asp Glu Il

50

Lys Trp Thr
65

Glu Trp Ile

Phe Glu Il
70

Thr Glu Ly

85

Cys Thr Asn Lys His Gl

Asp Pro Ala
115

Asp Asn Asp
130

Asn Tyr Ser
145
Arg Phe Ile

Arg Ala Tyr

Lys Ser Val

100

r Ile His
40

e Arg Leu
55
e Leu Asp

s Ala Glu

y Leu Ser

Lys Leu Phe Leu Val

Thr Leu Va
Leu Lys Gl
15

Pro Asp Pr
165

His Arg Le
180

Leu Ser Gl

120

1 Arg Cys
135

vy Cys Gln
0
o Lys Ala

u Cys Leu

u Lys Phe

Asp Phe Leu
10

Ser Gln Pro
25

Pro Gly Lys

Leu Cys Thr

Glu Thr Asn

75

Ala Thr Asn
90

Asn Ser Ile
105

Asp Arg Ser

Pro Leu Thr

Gly Lys Pro

155

Gly Ile Met
170

His Cys Ser
185

Ile Leu Lys

Cys Val Leu Leu Leu

Ser Val Ser

30

15

Pro Gly

Ser Asp Leu Ile Val

45

Asp Pro Gly

60

Glu Asn Lys

Thr Gly Lys

Tyr Val Phe

110

Leu Tyr Gly

125

Phe Val
Gln Asn
80

Tyr Thr
95

Val Arg

Lys Glu

Asp Pro Glu Val Thr

140

Leu Pro Lys

Ile Lys Ser

Asp Leu
160

Val Lys
175

Val Asp Gln Glu CGly

190

Val Arg Pro

Ala Phe
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Lys

Glu

225

Ser

Glu

Ala

Met

Leu

305

Thr

Tyr

Arg

Ser

Thr

385

Ala

Thr

Phe

Arg

Ser

465

Ser

Val

Lys

Phe

Tyr

545

Glu

Pro

Lys

Tyr

Ala

210

Gly

Val

Lys

Thr

Cys

290

Glu

Thr

Glu

Thr

Asn

370

Glu

Ala

Tyr

Pro

Cys

450

Gly

Ala

Gly

Glu

Val

530

Lys

Glu

Tyr

Thr

Gly
610

195

Val

Glu

Tyr

Tyr

Leu

275

Tyr

Val

Val

Ala

Phe

355

Ile

Gly

Ile

Asp

Glu

435

Ser

Pro

Phe

Lys

Gln

515

Ile

Tyr

Ile

Asp

Leu

595

Leu

Pro

Glu

Ser

Asn

260

Thr

Ala

Val

Phe

Phe

340

Thr

Arg

Gly

Ala

Arg

420

Pro

Ala

Pro

Lys

Thr

500

Ile

Val

Leu

Asn

His

580

Gly

Ile

Val

Phe

Thr

245

Ser

Ile

Asn

Asp

Val

325

Pro

Asp

Tyr

Thr

Phe

405

Leu

Thr

Ser

Phe

His

485

Ser

His

Ala

Gln

Gly

565

Lys

Ala

Lys

Val

Thr

230

Trp

Trp

Ser

Asn

Lys

310

Asn

Lys

Lys

Val

Tyr

390

Asn

Val

Ile

Val

Gly

470

Asn

Ala

Pro

Gly

Lys

550

Asn

Trp

Gly

Ser

Ser

215

Val

Lys

His

Ser

Thr

295

Gly

Asp

Pro

Trp

Ser

375

Thr

Val

Asn

Asp

Leu

455

Lys

Gly

Tyr

His

Met

535

Pro

Asn

Glu

Ala

Asp
615

200

Val

Thr

Arg

His

Ala

280

Phe

Phe

Gly

Glu

Glu

360

Glu

Phe

Tyr

Gly

Trp

440

Pro

Leu

Thr

Phe

Thr

520

Met

Met

Tyr

Phe

Phe

600

Ala

Ser

Cys

Glu

Gly

265

Arg

Gly

Ile

Glu

His

345

Asp

Leu

Leu

Val

Met

425

Tyr

Val

Val

Val

Asn

505

Leu

Cys

Tyr

Val

Pro

585

Gly

Ala

Lys

Thr

Asn

250

Asp

Val

Ser

Asn

Asn

330

Gln

Tyr

His

Val

Asn

410

Leu

Phe

Asp

Val

Glu

490

Phe

Phe

Ile

Glu

Tyr

570

Arg

Lys

Met

Ala

Ile

235

Ser

Phe

Asn

Ala

Ile

315

Val

Gln

Pro

Leu

Ser

395

Thr

Gln

Cys

Val

Gln

475

Cys

Ala

Thr

Ile

Val

555

Asn

Val

Thr

Ser

220

Lys

Gln

Asn

Asp

Asn

300

Phe

Asp

Trp

Lys

Thr

380

Asn

Lys

Cys

Pro

Gln

460

Ser

Lys

Phe

Pro

Val

540

Gln

Asp

Arg

Val

Val
620

205

Tyr

Asp

Thr

Tyr

Ser

285

Val

Pro

Leu

Ile

Ser

365

Arg

Ser

Pro

Val

Gly

445

Thr

Ser

Ala

Lys

Leu

525

Met

Trp

Pro

Leu

Glu

605

Ala

Leu

Val

Lys

Glu

270

Gly

Thr

Met

Ile

Tyr

350

Glu

Leu

Asp

Glu

Ala

430

Thr

Leu

Ile

Tyr

Gly

510

Leu

Ile

Lys

Thr

Ser

590

Ala

Val

Leu

Ser

Leu

255

Arg

Val

Thr

Val

335

Met

Asn

Lys

Val

Ile

415

Ala

Glu

Asn

Asp

Asn

495

Asn

Ile

Leu

Val

Gln

575

Phe

Thr

Lys

Arg

Ser

240

Gln

Gln

Phe

Thr

Asn

320

Glu

Asn

Glu

Gly

Asn

400

Leu

Gly

Gln

Ser

Ser

480

Asp

Asn

Gly

Thr

Val

560

Leu

Gly

Ala

Met
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Leu Lys Pro Ser Ala His Leu Thr Glu Arg Glu Ala Leu Met Ser Glu
625 630 635 640

Leu Lys Val Leu Ser Tyr Leu Gly Asn His Met Asn Ile Val Asn Leu
645 650 655

Leu Gly Ala Cys Thr Ile Gly Gly Pro Thr Leu Val Ile Thr Glu Tyr
660 665 670

Cys Cys Tyr Gly Asp Leu Leu Asn Phe Leu Arg Arg Lys Arg Asp Ser
675 680 685

Phe Ile Cys Ser Lys Gln Glu Asp His Ala Glu Ala Ala Leu Tyr Lys
690 695 700

Asgn Leu Leu Hig Ser Lys Glu Ser Ser Cys Ser Asp Ser Thr Asn Glu
705 710 715 720

Tyr Met Asp Met Lys Pro Gly Val Ser Tyr Val Val Pro Thr Lys 2Ala
725 730 735

Asp Lys Arg Arg Ser Val Arg Ile Gly Ser Tyr Ile Glu Arg Asp Val
740 745 750

Thr Pro Ala Ile Met Glu Asp Asp Glu Leu Ala Leu Asp Leu Glu Asp
755 760 765

Leu Leu Ser Phe Ser Tyr Gln Val Ala Lys Gly Met Ala Phe Leu 2la
770 775 780

Ser Lys Asn Cys Ile His Arg Asp Leu Ala Ala Arg Asn Ile Leu Leu
785 790 795 800

Thr His Gly Arg Ile Thr Lys Ile Cys Asp Phe Gly Leu Ala Arg Asp
805 810 815

Ile Lys Asn Asp Ser Asn Tyr Val Val Lys Gly Asn Ala Arg Leu Pro
820 825 830

Val Lys Trp Met Ala Pro Glu Ser Ile Phe Asn Cys Val Tyr Thr Phe
835 840 845

Glu Ser Asp Val Trp Ser Tyr Gly Ile Phe Leu Trp Glu Leu Phe Ser
850 855 860

Leu Gly Ser Ser Pro Tyr Pro Gly Met Pro Val Asp Ser Lys Phe Tyr
865 870 875 880

Lys Met Ile Lys Glu Gly Phe Arg Met Leu Ser Pro Glu His 2Zla Pro
885 890 895

Ala Glu Met Tyr Asp Ile Met Lys Thr Cys Trp Asp Ala Asp Pro Leu
900 905 910

Lys Arg Pro Thr Phe Lys Gln Ile Val Gln Leu Ile Glu Lys Gln Ile
915 920 925

Ser Glu Ser Thr Asn His Ile Tyr Ser Asn Leu Ala Asn Cys Ser Pro
930 935 940

Asn Arg Gln Lys Pro Val Val Asp His Ser Val Arg Ile Asn Ser Val
945 950 955 960

Gly Ser Thr Ala Ser Ser Ser Gln Pro Leu Leu Val His Asp Asp Val
965 970 975

<210> SEQ ID NO 5

<211> LENGTH: 2956

<212> TYPE: DNA

<213> ORGANISM: Canis familiaris

<400> SEQUENCE: 5

cececectegg cctecaggge ggecggcaacce cecggecceeg ctecegtece cegectgegyg 60

ggctgageeyg agegetegeg gtggeggegg ccaageggag gggcecggect tgccaggaac 120

gcggagggayg gggtyggggag agacagecag ctegeccace cegceteeggyg cggagggegg 180
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agggeggegy geggegggey geggegegte cecggggecga gegegtetgt ceggageega 240
gcggagegge gegggaagga tgctggeggg caggggegeyg ¢gegegggeg gegggetgee 300
geggggetgyg accgegetet gectgetcag tetgetgece tttgggttca caaacacaga 360
aaccgtgatt actectacca cagtgccaac ctccacagaa ataatgtcag ctgtttetga 420
gaatacatcce aaacgggaag ccatcacact aacteettet ggaactacca cectgtacte 480
tgtctectecaa gacagcagtyg ggaccacage aaccatcteca gagactacag tccatgtceac 540
atctacctet gagatcacce taacgectgg gaccatgaac tettetgtte agtegcagac 600
ctetttaget atcacggtat cttttaccece aaccaacttt tcaacttcaa gtgtgaccett 660
ggagecccage ctgctacctg gaaatggtte ggatccccee tacaacagca ccagecttgt 720
gacatccecce acggaatatt atacatcact ttctectacce ccaagtagaa atgacacccc 780
aagtaccatc aagggagaaa tcaaatgttc cggagtcaaa gaagtgaaat tgaaccaagg 840
tatctgccta gagctaaatg agacctccag ctgtgaggac tttaagaaag ataacgaaga 900
aaaactgacc caagtccetgt gtgagaagga gccagcetgag getggggeeg gggtgtgete 960
cctgettetg geccagtetyg aggtgaggee tcactgectyg ctgetggtet tggccaacaa 1020
aacagaactt ttcagtaaac tccaacttct gagaaagcac cagtctgacc tgaaaaagcet 1080
ggggatccga gacttcactg aacaagatgt tgggagccac cagagctatt cccgcaagac 1140
cctgattgca ctggtcaccet cagggatcct getggetgte ttgggcacca ctggttactt 1200
cctgatgaac cgccgecagtt ggagecctac aggagaaagg ctgggcgaag acccttatta 1260
cacggagaac ggtggaggec agggctatag ctcaggccct ggggtctcce ctgaggeteca 1320
gggaaaggcce agtgtgaacc gtgggectca ggagaacggg accggcecagg ccacgtcecag 1380
aaacggccat tcagcaagac aacacatggt ggctgataca gaattgtgac tctggggggyg 1440
gagtaaggct gggcagggtc tggggaaggg gcccctccca gcacctgacc acatgetgec 1500
tectgtgetgg agetgeccace acttacatte tagectttee tgctgcacac accctecgag 1560
gccattecectyg gggccctgeca ctgcaccagg ccgaggggtt ctcetccatcc tggggccegg 1620
gaggtaaccc ctacctttta tacattcatc tcactaagcc tagagtctgg tctcctttga 1680
gaaaagacat gagggagacg tgccaaagta tagagaagct accagagttg ggggggtggg 1740
gggtgatgat ctcacatcat tcacgtgtgg gcttcttecece tcttectect ctcetgectta 1800
ttaaaagaac ttccaggggg aagcatggcc ttttctggge tacaatgtcc tcctgggagg 1860
ctttgtcttt tcctgtgtcet tcecctcatgte tgtctcectcet actttaggga aaccaaagca 1920
cctgctectt tgtaatgecta tagccagcaa gacttgttgt cttaaaccgt ctcecttgtyg 1980
ctcacaccag ctcactgtgg attcaggcaa ccggcttcce tcatgctcte cgggetcect 2040
gagctccaca ccttcectecet gcacctetgt gtacagaage ctgcactgtt ctctggetga 2100
gcctggaacy agactccaag ttttgaacaa tgtcttgtgt ctatgtttgg gagacagcat 2160
agggatgcgt ggacacatgc gttcectatct ttggggacaa atgaaggaga ggggatggcet 2220
cagtccttgt ctctetgggg ctcacagagt ctcatcttgg gecccccgttt ctececctgtga 2280
gtctcagtga acgggaccaa gggaccagat cttggagcca agcctcttga cccatgcacce 2340
tctgaagaag cccctegete gaaggctagg tcctggectt gecctctgat cctgatgget 2400
tcectecttee teectetgac tecctgggtga getgtggact cagactceccca gcagactcect 2460
ttctgtctca gectececcga ccccaacccee ctcactgtte tgtacceccca tatagtcagg 2520
gccccecgaca tctccagagg accttcatca caagccatct cctectgtagg tggcccaggt 2580
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tctcatttat ttttttaggt attttttttt tccagagggg tgagcagaga tcttggttte 2640
aatgacggtt ggaaatagaa ctttccagag ataggaagac tgggtggatt ttatttctga 2700
atacaaaaat ggtgtgtgta aatactgtaa ttaaagtgat accgagacac atctgttctg 2760
tgtecgetgee ccagecaggt gtgtetgaat gecacggegg tgteectggt gteccggtea 2820
gacceggeca gacttcecaa tgatgtggta gagaggggtg accctggaaa gaggtgggee 2880

catctcgggg gatacaggcea aaagecaggg tgctgeccct tggecaagtg tccctatggg 2940

tgg99g99g99gt tggagy 2956

«210> SEQ ID NO 6

<211> LENGTH: 389

<212> TYPE: PRT

<213> ORGANISM: Canis familiaris

<400> SEQUENCE: 6

Met Leu Ala Gly Arg Gly Ala Arg Ala Gly Gly Gly Leu Pro Arg Gly
1 5 10 15

Trp Thr Ala Leu Cys Leu Leu Ser Leu Leu Pro Phe Gly Phe Thr Asn
20 25 30

Thr Glu Thr Val Ile Thr Pro Thr Thr Val Pro Thr Ser Thr Glu Ile
35 40 45

Met Ser Ala Val Ser Glu Asn Thr Ser Lys Arg Glu Ala Ile Thr Leu
50 55 60

Thr Pro Ser Gly Thr Thr Thr Leu Tyr Ser Val Ser Gln Asp Ser Ser
65 70 75 80

Gly Thr Thr Ala Thr Ile Ser Glu Thr Thr Val His Val Thr Ser Thr
85 90 95

Ser Glu Ile Thr Leu Thr Pro Gly Thr Met Asn Ser Ser Val Gln Ser
100 105 110

Gln Thr Ser Leu Ala Ile Thr Val Ser Phe Thr Pro Thr Asn Phe Ser
115 120 125

Thr Ser Ser Val Thr Leu Glu Pro Ser Leu Leu Pro Gly Asn Gly Ser
130 135 140

Asp Pro Pro Tyr Asn Ser Thr Ser Leu Val Thr Ser Pro Thr Glu Tyr
145 150 155 160

Tyr Thr Ser Leu Ser Pro Thr Pro Ser Arg Asn Asp Thr Pro Ser Thr
165 170 175

Ile Lys Gly Glu Ile Lys Cys Ser Gly Val Lys Glu Val Lys Leu Asn
180 185 190

Gln Gly Ile Cys Leu Glu Leu Asn Glu Thr Ser Ser Cys Glu Asp Phe
195 200 205

Lys Lys Asp Asn Glu Glu Lys Leu Thr Gln Val Leu Cys Glu Lys Glu
210 215 220

Pro Ala Glu Ala Gly Ala Gly Val Cys Ser Leu Leu Leu Ala Gln Ser
225 230 235 240

Glu Val Arg Pro His Cys Leu Leu Leu Val Leu Ala Asn Lys Thr Glu
245 250 255

Leu Phe Ser Lys Leu Gln Leu Leu Arg Lys His Gln Ser Asp Leu Lys
260 265 270

Lys Leu Gly Ile Arg Asp Phe Thr Glu Gln Asp Val Gly Ser His Gln
275 280 285

Ser Tyr Ser Arg Lys Thr Leu Ile Ala Leu Val Thr Ser Gly Ile Leu
290 295 300

Leu Ala Val Leu Gly Thr Thr Gly Tyr Phe Leu Met Asn Arg Arg Ser
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305

Trp Ser Pro

Asn Gly Gly

Ala Gln Gly

355

Gly Gln Ala
370

Ala Asp Thr
385

«210> SEQ I
«211> LENGT
<212> TYPE:

310

Thr Gly Glu Arg Leu

325

Gly Gln Gly Tyr Ser

340

Lys Ala Ser Val Asn

360

Thr Ser Arg Asn Gly

Glu Leu

D NO 7
H: 2657
DNA

375

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 7

ccecgggegga

gtgegtetet

ccecaggatge

atgagtctty

aatgttteta

agcctygeace

gtcaaattca

cagtcacaga

gagacaacct

actagcettyg

atcaaggcag

ctggagcaaa

gcccegagtge

ctgcteoetty

acagaaattt

gggatcctag

ctgattgcac

ctgatgaatc

ctettcagga

acctcccect

cagtgtctca

aagaccctta

ccectgagge

aggccaccte

gactcggeta

accacgtget

cacacctcag

cctttacaca

gggggcggga

ctaggageeg

cgeggggety

acaacaacgg

caaatgtatc

ctgtgtetea

catctacctce

cctetgtaat

tgaagcctag

caacatctcecc

aaatcaaatg

ataagacctc

tgtgtgggga

cccagtetga

ccagcaaact

atttcactga

tggtcaccte

gcegeagety

agaaaggagt

ccececttete

cagcectget

ttacacggaa

tcagggaaag

cagaaacggc

ggtggggcaa

acccccatge

aggctgttet

ttegetecct

agagegegte

cgegggaagg

gaccgagett

tactgctacc

ctaccaagaa

acatggcaat

tgtgataacc

cagcacagty

cctgtcacct

cactaaaccce

ttcaggcatc

cagctgtgey

ggagcaggct

ggtgaggcct

ccaacttatg

gcaagatgtt

gggagccectg

gagccccaca

ctgcacatge

ccaccceetge

taccagataa

aacggtggag

gccagtgtga

cattcagcaa

ggetgggeag

tggaggtgac

tggggcecta

ggagcagact

315

Gly Glu Asp
330

Ser Gly Pro
345

Arg Gly Pro

Hig Ser Ala

ctggecaage
atgctggtee
tgettgetga
ccagagttac
actacaacac
gaggccacaa
tcagtttatg
ttcaccacce
ggaaatgttt
tatacatcat
agagaagtga
gagtttaaga
gatgctgatyg
cagtgtctac
aaaaagcacc
gcaagccace
ctggetgtet
ggagaaaggc
agctgcacce
ccecacttee
tgctacttta
gccagggceta
accgagggge
gacaacacgt
tgtccgagag
atctcttacyg
caccttgagyg

ctggtettet

Pro Tyr Tyr
Gly Vval Ser
350

Gln Glu Asn
365

Arg Gln His
380

cgagtagtgt
gcaggggege
gtttgctgee
ctacccaggy
ctagtaccct
caaacatcac
gaaacacaaa
cagccaacgt
cagaccttte
cttctectat
aattgactca
aggacagggy
ctggggecca
tgctggtett
aatctgacct
agagctattc
tgggcatcac
tggagctgga
tcecteegat
tgtttgggee
tttatacact
tagctcagga
tcaggaaaac
ggtggctgat
agcaccecte
cccaaccctt
aggggcaggt

ttgggtaaac

320

Thr Glu
335

Pro Glu

Gly Thr

Met Val

cttecacteg
gegegeaggy
ttetgggtte
aacattttca
tggaagtacc
agaaacgaca
ctettetgte
ttcaactecca
aaccactage
cctaagtgac
gggcatctge
agagggectg
ggtatgctee
ggccaacaga
gaaaaagctyg
ccaaaagacc
tggctattte
accctgacca
ccttectece
ctcteecate
gtctagggey
cctgggaccet
gggaccggee
accgaattgt
tctgecatetyg
ccecactgea

aaactcctgt

gtgtgacggg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680
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ggaaagccaa ggtctggaga ageteccagg aacaactgat ggecttgcag cactcacaca 1740
ggaccceett ccectaccee ctectetetg cegcaataca ggaaccecca ggggaaagat 1800
gagettttet aggctacaat tttcteccag gaagetttga tttttacegt ttetteccetyg 1860
tattttettt ctctactttg aggaaaccaa agtaaccttt tgcacctget ctettgtaat 1920
gatatagcca gaaaaacgtyg ttgccttgaa ccacttceceet catetceteet ccaagacact 1980
gtggacttgy tcaccagcte ctcccttgtt ctetaagtte cactgagete catgtgecee 2040
ctctaccatt tgcagagtcec tgcacagttt tetggcectgga gectagaaca ggecteccaa 2100
gttttaggac aaacagctca gttctagtet ctetggggece acacagaaac tctttttggg 2160
ctetttttte teccctetgga tcaaagtagg caggaccatg ggaccaggte ttggagetga 2220
gcctcetcace tgtactcette cgaaaaatcce tettectetyg aggctggatce ctagecttat 2280
ccteotgatet ccatggette ctecteecte ctgecgacte ctgggttgag ctgttgecte 2340
agtccccecaa cagatgettt tcectgtetetg cectecctcac cctgagecee ttecttgete 2400
tgcacccececa tatggtcata gcccagatca getectaace cttatcacca getgectett 2460
ctgtgggtga cccaggtect tgtttgetgt tgatttettt ccagaggggt tgaacaggga 2520
tecctggttte aatgacggtt ggaaatagaa atttccagag aagagagtat tgggtagata 2580
ttttttectga atacaaagtyg atgtgtttaa atactgcaat taaagtgata ctgaaacaca 2640
aaaaaaaaaa aaaaaaa 2657
«<210> SEQ ID NO 8
«<211> LENGTH: 328
«<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 8
Met Leu Val Arg Arg Gly Ala Arg Ala Gly Pro Arg Met Pro Arg Gly
1 5 10 15
Trp Thr Ala Leu Cys Leu Leu Ser Leu Leu Pro Ser Gly Phe Met Ser

20 25 30
Leu Asp Asn Asn Gly Thr Ala Thr Pro Glu Leu Pro Thr Gln Gly Thr

35 40 45
Phe Ser Asn Val Ser Thr Asn Val Ser Tyr Gln Glu Thr Thr Thr Pro
50 55 60
Ser Thr Leu Gly Ser Thr Ser Leu His Pro Val Ser Gln His Gly 2Asn
65 70 75 80
Glu Ala Thr Thr Asn Ile Thr Glu Thr Thr Val Lys Phe Thr Ser Thr
85 90 95

Ser Val Ile Thr Ser Val Tyr Gly Asn Thr Asn Ser Ser Val Gln Ser

100 105 110
Gln Thr Ser Val Ile Ser Thr Val Phe Thr Thr Pro Ala Asn Val Ser

115 120 125
Thr Pro Glu Thr Thr Leu Lys Pro Ser Leu Ser Pro Gly Asn Val Ser
130 135 140
Asp Leu Ser Thr Thr Ser Thr Ser Leu Ala Thr Ser Pro Thr Lys Pro
145 150 155 160
Tyr Thr Ser Ser Ser Pro Ile Leu Ser Asp Ile Lys Ala Glu Ile Lys
165 170 175

Cys Ser Gly Ile Arg Glu Val Lys Leu Thr Gln Gly Ile Cys Leu Glu

180 185 190
Gln Asn Lys Thr Ser Ser Cys Ala Glu Phe Lys Lys Asp Arg Gly Glu
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195

Gly Leu Ala
210

Gly Ala Gln
225

Gln Cys Leu

Leu Gln Leu

Leu Asp Phe

275

Lys Thr Leu
290

Gly Ile Thr
305

Gly Glu Arg

«210> SEQ I
«211> LENGT
«212> TYPE:

200

Arg Val Leu Cys Gly

215

Val Cys Ser Leu Leu
230

Leu Leu Val Leu Ala

245

Met Lys Lys His Gln

260

Thr Glu Gln Asp Val

280

Ile Ala Leu Val Thr

295

Gly Tyr Phe Leu Met
310

Leu Glu Leu Glu Pro

325

D NO 9
H: 2265
DNA

<213> ORGANISM: Artificial

«220> FEATU

RE:

Glu Glu Gln
Leu Ala Gln
235

Asn Arg Thr
250

Ser Asp Leu
265

Ala Ser His

Ser Gly Ala

Asn Arg Arg
315

205

Ala Asp Ala
220

Ser Glu Val

Glu Ile Ser

Lys Lys Leu

270

Gln Ser Tyr
285

Leu Leu Ala
300

Ser Trp Ser

Asp Ala

Arg Pro
240

Ser Lys

255

Gly Ile

Ser Gln

Val Leu

Pro Thr
320

<223> OTHER INFORMATION: Predicted nucleic acid sequence for dog CD51

«<400> SEQUENCE: 9

gatgggettt

acctcatgaa

gctetgacce

aaaattccaa

tgggtgtcaa

ttgegttttt

aagacaagga

tetgatttty

gaccttagga

tgagttttta

cgtagaactt

aaaggtatag

aatccactcc

taagccaacc

atttccgeta

cagaaattcc

atatatcatt

tcttagagca

cttattatct

tgcaggaacc

agtagcttge

gcttagcaag

tttaaacgtg

aatggcgaag

gtcagagttt

gactgtactyg

cttttttgte

aggtatttaa

gcacctgagt

tgtgatttty

gccacatctt

agctactaac

taaaaaaaaa

tattttaata

atttccttac

tatactaaaa

ctcatcatca

attgtattag

taagttaaaa

agaattttga

ctaaaacttt

tgcacccgac

tggtttgett

ggtatcatct

tceggecace

gaaactcaga

ccgacttcat

ctgatggtge

attactaagt

ataatgaaat

taccactttc

tgtgttgtty

ttgtacagga

tttataactg

agaaaaagca

tgaaagttgy

atttcagttt

attctatgat

tgcttaaage

tctggctate

gactgtagtt

gtctagatta

actgagaatg

ctccaacccce

ccggcaataa

gtaaaaccag

gcaggaagag

aacttaacgyg

cataggttte

ccattggtgt

tcaaacgtac

tttaagcaat

tataagatag

cttttgtggt

gcttactgtt

catgaacttyg

tgatccatce

gtacatgcta

gtatacgttt

caaaaatgcc

catatgegtt

tgcaatacaa

ctttgataga

atttatttte

ggttaagatc

atgagaaatg

tagcatgatyg

tctcagectac

caagaaaggyg

tcatttttaa

agtttecttt

taaccacaca

gtgtaataca

agtegttett

gacctcctac

tttaaggcaa

aatacacatt

gattttaata

aggttettte

ttgtgttttt

aggttctatt

tettttgtgt

tggaaatcat

aaaaaaaaat

cttgettatt

ttcectatata

aatgaagaat

cgtggaatty

ctcacacgga

caaaataacg

aacagcttca

gtcatgctac

gcgaggaata

acaagggcaa

caccactgac

caatgtacat

gatgattatt

tccatattty

acactacagt

ttacctgtgt

ctgtaatage

atttttgttt

tcaaatcctt

aatagtttta

ttctgaagta

atatatatat

aatcgtacgce

tgtaatcttce

ctttataatg

aaattcttaa

cattacctta

tagagtagty

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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acttttataa gcaatacaag ttattgggag ccttttaaaa cttttatagt tttattaaca 1380
taaattactt ttttagaatt tttatataac agctgcacag gtagcacatt gtaattttat 1440
ctgcectggag ggtgatgatt cttectagagg aataatgtga tttagtcaca gttectcaag 1500
gtctgggaac gactattaat tatacctatt tttgtgcaat tacatcatgt tgtgetttag 1560
aaattgagag tttaataggt ttttaactgc tgtcctcatt aggcaaggat aaatatttce 1620
cttaaataat tgaatatttt tctatgattt aaaaataatt gaaatttatc gtgccatgte 1680
ttgtgttcga attectcaca caaggggcta agctagaata tatttgtaaa acagaggaac 1740
gtgagttata tacgttagaa cgtgacaaga ccctgtattc agecttagatg aatttcaaaa 1800
ttaatagatt ttgtagcata ggttttgcta gtagctcaaa agatcttagt catatgecaat 1860
aactattttt attaccagta agtctaaagt tttttaagaa aaaatatttt tatcctagga 1920
tcttcaccaa acagtcacta agttgacgac tttcacttta tacctgttte cccactgaat 1980
ggtagtcatc cctgaaagta gatgttggat agaaatccac tcttcacaag aaatgttagt 2040
ttgcttttge acggtetgtt ccteectgtgyg cectgtagete aaggtataat catgtgtggg 2100
agactgaagg atattggtgt tggaagcatg atgttttaag ttcectttta tgaaatgtag 2160
ttttgagcaa tagtattttc ttttaaaaaa tgaaaacgtyg tatctctacg gaactatggt 2220
agaagtatga tttggaagct tacacttcga ggaaaatgtt tggga 2265
«<210> SEQ ID NO 10
«<211> LENGTH: 7037
«<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 10
gctgegtgga geggeggage cggagggaag caaaggacceg tctgegetge tgtccccegec 60
cecgegegete tgegececte gteoctggeg gtegetcega agetcagecece tettgectge 120
ceceggagetg tceegggeta geocgagaaga gageggeogg caagtttggg cgegegcagg 180
cggegggecg cgggecactgg gcgecteget ggggeggggy gaggtggcta ccgetcecegg 240
cttggecgtee cgegegeact tcggegatgg cttttecgee geggegacgg ctgegecteg 300
gtcececgegg ccteecgett cttetetegg gactectget acctetgtge cgegecttca 360
acctagacgt ggacagtcct gccgagtact ctggccccga gggaagttac tteggetteg 420
ccgtggattt cttegtgece agegegtett cecggatgtt tecttetegtg ggagetcceca 480
aagcaaacac cacccagcct gggattgtgg aaggagggca ggtcctcaaa tgtgactggt 540
cttctacceg ccggtgeccag ccaattgaat ttgatgcaac aggcaataga gattatgceca 600
aggatgatcc attggaattt aagtcccatc agtggtttgg agcatctgtg aggtcgaaac 660
aggataaaat tttggcctgt gccccattgt accattggag aactgagatg aaacaggagc 720
gagagcctgt tggaacatge tttcttcaag atggaacaaa gactgttgag tatgctccat 780
gtagatcaca agatattgat gctgatggac agggattttyg tcaaggagga ttcagcattg 840
attttactaa agctgacaga gtacttcttg gtggtcctgg tagcttttat tggcaaggtc 900
agcttatttc ggatcaagtg gcagaaatcg tatctaaata cgaccccaat gtttacageca 960
tcaagtataa taaccaatta gcaactcgga ctgcacaagc tatttttgat gacagctatt 1020
tgggttattc tgtggctgtc ggagatttca atggtgatgg catagatgac tttgtttcag 1080
gagttccaayg agcagcaagg actttgggaa tggtttatat ttatgatggg aagaacatgt 1140
cctcecttata caattttact ggcgagcaga tggctgcata tttcggattt tcectgtagetg 1200
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ccactgacat taatggagat gattatgcag atgtgtttat tggagcacct ctectteatgg 1260
atcgtggete tgatggcaaa ctccaagagg tggggcaggt ctcagtgtet ctacagagag 1320
cttcaggaga cttccagacg acaaagctga atggatttga ggtctttgeca cggtttggca 1380
gtgccatage tectttggga gatctggacce aggatggttt caatgatatt gcaattgetyg 1440
cteccatatgg gggtgaagat azaaaaggaa ttgtttatat cttcaatgga agatcaacag 1500
gcttgaacge agtcccatet caaatccttyg aagggcagty ggcetgetega agcatgecac 1560
caagctttgyg ctattcaatg asaggagcca cagatataga caaaaatgga tatccagact 1620
taattgtagg agcttttggt gtagatcgag ctatcttata cagggccaga ccagttatca 1680
ctgtaaatgc tggtcecttgaa gtgtacccta gcattttaaa tcaagacaat aaaacctget 1740
cactgcetgg aacagctctce aaagtttect gttttaatgt taggttetge ttaaaggcag 1800
atggcaaagg agtacttccec aggaaactta atttccaggt ggaacttctt ttggataaac 1860
tcaagcaaaa gggagcaatt cgacgagcac tgtttctcta cagcaggtec ccaagtcact 1920
ccaagaacat gactatttca agggggggac tgatgcagtg tgaggaattg atagegtatce 1980
tgcgggatga atctgaattt agagacaaac tcactccaat tactattttt atggaatatce 2040
ggttggatta tagaacagct gctgatacaa caggcttgca acccattcett aaccagttca 2100
cgcctgctaa cattagtcga caggcetcaca ttctacttga ctgtggtgaa gacaatgtet 2160
gtaaacccaa gctggaagtt tctgtagata gtgatcaaaa gaagatctat attggggatg 2220
acaaccctcet gacattgatt gttaaggete agaatcaagg agaaggtgcce tacgaagcetg 2280
agctcategt ttccattcca ctgcaggetg atttcatcgg ggttgtecga aacaatgaag 2340
ccttagcaag actttecetgt gcatttaaga cagaaaacca aactcgecag gtggtatgtg 2400
accttggaaa cccaatgaag gctggaacte aactcttage tggtettegt ttcagtgtge 2460
accagcagtc agagatggat acttctgtga aatttgactt acaaatccaa agctcaaatc 2520
tatttgacaa agtaagccca gttgtatcte acaaagttga tcttgctgtt ttagetgcag 2580
ttgagataag aggagtctcg agtcctgatc atatctttct tccgattcca aactgggagce 2640
acaaggagaa ccctgagact gaagaagatg ttgggccagt tgttcagcac atctatgagc 2700
tgagaaacaa tggtccaagt tcattcagca aggcaatgct ccatcttcag tggccttaca 2760
aatataataa taacactctg ttgtatatcc ttcattatga tattgatgga ccaatgaact 2820
gcacttcaga tatggagatc aaccctttga gaattaagat ctcatctttg caaacaactg 2880
aaaagaatga cacggttgcc gggcaaggtg agcgggacca tctcatcact aagcgggatc 2940
ttgccctecag tgaaggagat attcacactt tgggttgtgg agttgctcag tgcttgaaga 3000
ttgtctgcca agttgggaga ttagacagag gaaagagtgc aatcttgtac gtaaagtcat 3060
tactgtggac tgagactttt atgaataaag aaaatcagaa tcattcctat tctctgaagt 3120
cgtctgctte atttaatgtc atagagtttc cttataagaa tcttccaatt gaggatatca 3180
ccaactccac attggttacc actaatgtca cctggggcat tcagccagcg cccatgectg 3240
tgcctgtgtg ggtgatcatt ttagcagttc tagcaggatt gttgctactg gectgttttgg 3300
tatttgtaat gtacaggatg ggctttttta aacgggtccg gccacctcaa gaagaacaag 3360
aaagggagca gcttcaacct catgaaaatg gtgaaggaaa ctcagaaact taactgcagt 3420
ttttaagtta tgctacatct tgacccacta gaattagcaa ctttattata gatttaaact 3480
ttcttcatga ggagtaaaaa tccaaggctt tactgctgat agtgctaatt ggcattaacc 3540
acaaaatgag aattatattt gtcaaccttc tccttataaa taagttcaga catacattta 3600
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ataacatagg gtgacttgtg tttttaggta tttaaataat aaaatttcaa gggatagttt 3660
ttattcaatg tatataagac aggtagtgcc tgatttacta ctttatataa aatagtacct 3720
ccttecagtta ctgtttetga tttaatgtac ggaactttat ttgttgttgt tgttgttgtt 3780
gttgttgtty ttttaaagca gtccaaattt ggaccttage aatcatgtet tttgtatagyg 3840
tacttaatgt taatacatat tacactacag tttactttte agaatactaa agactttata 3900
actgcatgaa cttggatttt tttaatcact catatggtag aattttataa acacatacat 3960
gataccatcc aaattcttge ttttaataac aaaggtacaa tattttgttt tagtatgaaa 4020
atctggtaga tcctattaca cttetgttta tattaaatcc acaatatttt attacatttt 4080
taacttgtat aaattttagg tcaaatcctt caagccaacc tatactaaaa attagttcca 4140
taatcacaaa tggctctttt gtgtaattgt ttaatttcac ctgaatatca taatgcttaa 4200
agccatatgg agttggaaat tatttccaaa gcatatttat tccattgttt tagtetgget 4260
atttacagta taaaaaaagc atttttatta aaatactgtg tagttctttg agatagttgc 4320
ttatgcatat agtaagtatt acattcttag agtagagcag agtttttagt tagtattaat 4380
ttattttecct ccattcatgt acttttectt atatttccaa aactgttact gagaatgggt 4440
caagatcagt gagaaatctt tacagttgac aggaacctgg accccttacc ccaactttat 4500
gagtaatgct tggaataaaa actcttaagg caactcactyg atttacttct agcaatageca 4560
tgatgttaca ggaatattac ctctgtttaa gcaaggtaat gtgtaaaatc agtctegget 4620
gtcagaataa cttctaaaag gtatttttat aagcagttca agttactgaa aaccttttaa 4680
acctttcectga agttegttag tataaattac ttttctagga ttattaataa aagccacata 4740
ggtggcaagt tgtagtttta tatggctctg tagagtggtyg aaccttctag aggaatatat 4800
gatttattca cagttccteca aggcctgggg atgatgatca gttataccta tttttgtgea 4860
attacatcat gttgtacatt agaaatggag agtttaatag ctctttaact gctgtcctca 4920
ttaggtaatg ataaatattt cccttaaata attgactatt ttgctgtgtt ttaaaaatga 4980
ttgaaattta tcttgccata tctcataatt tcatgcacaa gttgactgag ctaatcttga 5040
gaatatattc gtaaaatagg agcacattta gttgaggtat acaaggtagg actctagaca 5100
gaaccttcta ttttagecttt agtgaatttc aaaagtaatg ggtcttggag tatagatttt 5160
tattagtagc ttgaaagagc ttaatcatat gcagtaagta tttttattac caataaattt 5220
aaaatttttt aagaaaaata tttttatcct agggccaagt gttgcctgcc accaatcagt 5280
aagttagtct ataacaaatt ttaccctaac agttttacca cctagtaaca gtcatttctg 5340
aaaatatgtt ggatagaaag tcactctttg gcaaaagtgt tagaatttgc ttttgtgcca 5400
tctattcctt ttatggcatc tatcttgaaa gtaatcttgt attggagatt gaaagatgct 5460
gtaatttaga aattaacatg atatcttaaa ttacctttat gaaatatagt tttgtataat 5520
agcatagatt ttccttcaaa aaatgaacat ttatatatct acaaaaatat ggagaagagt 5580
aatttgaaag cctactttct gaagaaaatg gtgggatttt tttttatcat gattaaatat 5640
caaaaaattg ccctatgaaa actttaaatc tctaaaacat ttgaaatact accatatttg 5700
tgatttattg agaataaaaa tccattttga aatgtaaaat ttttatgatc tgattcagtt 5760
ttaagaaaac atgaatgaac tagaagatat taaaaacatt tgacattggt aagaaatatt 5820
gatactgata ttgattttta tataggtatt tatttcagaa ttgatatttt gagaaaaata 5880
catgtgagtc attttttctg tttctctttt ctcttaacga ttatcactgt aattctgaat 5940
ctgaaaggta aaacaattag tcaaaatatt attgccatca ttctacctgt gttatgaaac 6000
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tacttattca tagttaattc tcattaacac ttacatttcc ataaagaaaa ctcaagtatt 6060
aataaaagag actttactgg cttaagaggg ctgtgaaaga tttttgatag tgaatcatga 6120
ccctaaggga gagatttgtg tgataaaagt attgtatata atagatcage gatttttgta 6180
aggcaaacag aatttgtaag ttggcagatc ttcctaagtt gcaaaatgta atgatgaget 6240
tggtggagaa gaatgagteg ttettggaat acctatgtge agccactacc catctcaatg 6300
tcaccttgtt tgcattettyg gatagettgt atatgtagta gtttgatgaa taatttaaag 6360
aaaaacacct aaaatttgaa asatgattgt aggatcaaaa aaggcagatg aaattactta 6420
atactcagtg ttttggagag tattcctttt agtttgttgg ttggetggtt tgaacgatag 6480
aaatatgcag catgcaatat atgcttatat ttcattttaa tttctgatat ataatgaact 6540
tcttgggaga ggtactgaat ctttgatgtt ttttgtcatt gttctcaagt gcaatataac 6600
aatgtaacca aatctagata atttcaaagt tgtcattaat ttagtaagcc taatataaac 6660
aaatatttgt attatttttyg ttagcaggaa agagtgatta agtgaggtta tttaccccta 6720
aatggtccat tctgecattgt atttcaggct ggaaatgaat tattctttac cagttttgaa 6780
acactttgaa atatcctaag gtaacttgga agctgtgtag tatatcaaat taatttgcta 6840
cctaataaca tagaaagtaa atatctttgt ggtcacccac attgggtgag acagaaaatg 6900
aatctgttct aaaatttgta atttgctaac ttgatttgag ttagtgaaaa ctggtacagt 6960
gttctgcectty atttacaaca tgtaacttgt gactgtacaa taaacataag catatggtac 7020
Caaaaaaaaa aaaaaaa 7037
«210> SEQ ID NO 11
«<211> LENGTH: 1048
«<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
Met Ala Phe Pro Pro Arg Arg Arg Leu Arg Leu Gly Pro Arg Gly Leu
1 5 10 15
Pro Leu Leu Leu Ser Gly Leu Leu Leu Pro Leu Cys Arg Ala Phe Asn

20 25 30
Leu Asp Val Asp Ser Pro Ala Glu Tyr Ser Gly Pro Glu Gly Ser Tyr

35 40 45
Phe Gly Phe Ala Val Asp Phe Phe Val Pro Ser Ala Ser Ser Arg Met
50 55 60
Phe Leu Leu Val Gly Ala Pro Lys Ala Asn Thr Thr Gln Pro Gly Ile
65 70 75 80
Val Glu Gly Gly Gln Val Leu Lys Cys Asp Trp Ser Ser Thr 2Arg Arg
85 90 95

Cys Gln Pro Ile Glu Phe Asp Ala Thr Gly Asn Arg Asp Tyr Ala Lys

100 105 110
Asp Asp Pro Leu Glu Phe Lys Ser His Gln Trp Phe Gly Ala Ser Val

115 120 125
Arg Ser Lys Gln Asp Lys Ile Leu Ala Cys Ala Pro Leu Tyr His Trp
130 135 140
Arg Thr Glu Met Lys Gln Glu Arg Glu Pro Val Gly Thr Cys Phe Leu
145 150 155 160
Gln Asp Gly Thr Lys Thr Val Glu Tyr Ala Pro Cys Arg Ser Gln Asp
165 170 175

Ile Asp Ala Asp Gly Gln Gly Phe Cys Gln Gly Gly Phe Ser Ile Asp

180 185 190
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Phe

Trp

Tyr

225

Arg

Ala

Val

Lys

Tyr

305

Ala

Gly

Ser

Arg

Phe

385

Gly

Pro

Ser

Tyr

Tyr

465

Pro

Ala

Gly

Leu

Tyr

545

Gly

Glu

Leu

Asn

Thr

Gln

210

Asp

Thr

Val

Pro

Asn

290

Phe

Asp

Lys

Gly

Phe

370

Asn

Ile

Ser

Phe

Pro

450

Arg

Ser

Leu

Lys

Asp

530

Ser

Leu

Phe

Asp

Gln
610

Lys

195

Gly

Pro

Ala

Gly

Arg

275

Met

Gly

Val

Leu

Asp

355

Gly

Asp

Val

Gln

Gly

435

Asp

Ala

Ile

Lys

Gly

515

Lys

Arg

Met

Arg

Tyr

595

Phe

Ala

Gln

Asn

Gln

Asp

260

Ala

Ser

Phe

Phe

Gln

340

Phe

Ser

Ile

Ile

420

Leu

Arg

Leu

Val

500

Val

Leu

Ser

Gln

Asp

580

Arg

Thr

Asp

Leu

Val

Ala

245

Phe

Ala

Ser

Ser

Ile

325

Glu

Gln

Ala

Ala

Ile

405

Leu

Ser

Ile

Pro

Asn

485

Ser

Leu

Lys

Pro

Cys

565

Lys

Thr

Pro

Arg

Ile

Tyr

230

Ile

Asn

Arg

Leu

Val

310

Gly

Val

Thr

Ile

Ile

390

Phe

Glu

Met

Val

Val

470

Gln

Pro

Gln

Ser

550

Glu

Leu

Ala

Ala

Val

Ser

215

Ser

Phe

Gly

Thr

Tyr

295

Ala

Ala

Gly

Thr

Ala

375

Ala

Asn

Gly

Lys

Gly

455

Ile

Asp

Phe

Arg

Lys

535

His

Glu

Thr

Ala

Asn
615

Leu

200

Asp

Ile

Asp

Asp

Leu

280

Asn

Ala

Pro

Gln

Lys

360

Pro

Ala

Gly

Gln

Gly

440

Ala

Thr

Asn

Asn

Lys

520

Gly

Ser

Leu

Pro

Asp

600

Ile

Leu

Gln

Lys

Asp

Gly

265

Gly

Phe

Thr

Leu

Val

345

Leu

Leu

Pro

Arg

Trp

425

Ala

Phe

Val

Lys

Val

505

Leu

Ala

Lys

Ile

Ile

585

Thr

Ser

Gly

Val

Tyr

Ser

250

Ile

Met

Thr

Asp

Phe

330

Ser

Asn

Gly

Tyr

Ser

410

Ala

Thr

Gly

Asn

Thr

490

Arg

Asn

Ile

Asn

Ala

570

Thr

Thr

Arg

Gly

Ala

Asn

235

Tyr

Asp

Val

Gly

Ile

315

Met

Val

Gly

Asp

Gly

395

Thr

Ala

Asp

Val

Ala

475

Cys

Phe

Phe

Arg

Met

555

Tyr

Ile

Gly

Gln

Pro

Glu

220

Asn

Leu

Asp

Tyr

Glu

300

Asn

Asp

Ser

Phe

Leu

380

Gly

Gly

Arg

Ile

Asp

460

Gly

Ser

Cys

Gln

Arg

540

Thr

Leu

Phe

Leu

Ala
620

Gly

205

Ile

Gln

Gly

Phe

Ile

285

Gln

Gly

Arg

Leu

Glu

365

Asp

Glu

Leu

Ser

Asp

445

Arg

Leu

Leu

Leu

Val

525

Ala

Ile

Arg

Met

Gln

605

His

Ser

Val

Leu

Tyr

Val

270

Tyr

Met

Asp

Gly

Gln

350

Val

Gln

Asp

Asn

Met

430

Lys

Ala

Glu

Pro

Lys

510

Glu

Leu

Ser

Asp

Glu

590

Pro

Ile

Phe

Ser

Ala

Ser

255

Ser

Asp

Ala

Asp

Ser

335

Arg

Phe

Asp

Lys

Ala

415

Pro

Asn

Ile

Val

Gly

495

Ala

Leu

Phe

Arg

Glu

575

Tyr

Ile

Leu

Tyr

Lys

Thr

240

Val

Gly

Gly

2la

Tyr

320

Asp

Ala

Ala

Gly

Lys

400

Val

Pro

Gly

Leu

Tyr

480

Thr

Asp

Leu

Leu

Gly

560

Ser

Arg

Leu

Leu
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Asp Cys Gly Glu Asp Asn Val Cys Lys Pro Lys Leu Glu Val Ser Val
625 630 635 640

Asp Ser Asp Gln Lys Lys Ile Tyr Ile Gly Asp Asp Asn Pro Leu Thr
645 650 655

Leu Ile Val Lys Ala Gln Asn Gln Gly Glu Gly Ala Tyr Glu Ala Glu
660 665 670

Leu Ile Val Ser Ile Pro Leu Gln Ala Asp Phe Ile Gly Val Val Arg
675 680 685

Asn Asn Glu Ala Leu Ala Arg Leu Ser Cys Ala Phe Lys Thr Glu Asn
690 695 700

Gln Thr Arg Gln Val Val Cys Asp Leu Gly Asn Pro Met Lys Ala Gly
705 710 715 720

Thr Gln Leu Leu Ala Gly Leu Arg Phe Ser Val His Gln Gln Ser Glu
725 730 735

Met Asp Thr Ser Val Lys Phe Asp Leu Gln Ile Gln Ser Ser Asn Leu
740 745 750

Phe Agp Lys Val Ser Pro Val Val Ser His Lys Val Asp Leu 2Ala Val
755 760 765

Leu Ala Ala Val Glu Ile Arg Gly Val Ser Ser Pro Asp His Ile Phe
770 775 780

Leu Pro Ile Pro Asn Trp Glu His Lys Glu Asn Pro Glu Thr Glu Glu
785 790 795 800

Agp Val Gly Pro Val Val Gln His Ile Tyr Glu Leu Arg Asn Asn Gly
805 810 815

Pro Ser Ser Phe Ser Lys Ala Met Leu His Leu Gln Trp Pro Tyr Lys
820 825 830

Tyr Asn Asn Asn Thr Leu Leu Tyr Ile Leu His Tyr Asp Ile Asp Gly
835 840 845

Pro Met Asn Cys Thr Ser Asp Met Glu Ile Asn Pro Leu Arg Ile Lys
850 855 860

Ile Ser Ser Leu Gln Thr Thr Glu Lys Asn Asp Thr Val Ala Gly Gln
865 870 875 880

Gly Glu Arg Asp His Leu Ile Thr Lys Arg Asp Leu Ala Leu Ser Glu
885 890 895

Gly Asp Ile His Thr Leu Gly Cys Gly Val Ala Gln Cys Leu Lys Ile
900 905 910

Val Cys Gln Val Gly Arg Leu Asp Arg Gly Lys Ser Ala Ile Leu Tyr
915 920 925

Val Lys Ser Leu Leu Trp Thr Glu Thr Phe Met Asn Lys Glu Asn Gln
930 935 940

Asn His Ser Tyr Ser Leu Lys Ser Ser Ala Ser Phe Asn Val Ile Glu
945 950 955 960

Phe Pro Tyr Lys Asn Leu Pro Ile Glu Asp Ile Thr Asn Ser Thr Leu
965 970 975

Val Thr Thr Asn Val Thr Trp Gly Ile Gln Pro Ala Pro Met Pro Val
980 985 990

Pro Val Trp Val Ile Ile Leu Ala Val Leu Ala Gly Leu Leu Leu Leu
995 1000 1005

Ala Val Leu Val Phe Val Met Tyr Arg Met Gly Phe Phe Lys Arg
1010 1015 1020

Val Arg Pro Pro Gln Glu Glu Gln Glu Arg Glu Gln Leu Gln Pro
1025 1030 1035

His Glu Asn Gly Glu Gly Asn Ser Glu Thr
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-continued

1040 1045
<210> SEQ ID NO 12
<211> LENGTH: 2374
<212> TYPE: DNA
<213> ORGANISM: Canis familiaris
<400> SEQUENCE: 12
atgegggege ggecgetety ggecgeggty ctgetgetgy gggegetgge gggcacegge 60
gteggagtgt ccaacatetyg taccacacga ggtgtccact cetgecagea atgtetaget 120
gtgagtecety tgtgtgecty gtgctcagat gaggecctge ctetgggete tcecegetgt 180
aacctgaagg aaaatctget gaaggataac tgtgeccetgg aatccattga gttcececate 240
agtgaggtce geatcctgga ggecaggece cttagcaaca agggetetgyg agacagetec 300
cagattacte aagtcagece tcagaggatt gegetgegge tecggecaga tgattcaaag 360
aatttcteca tccaagtteyg gcaagtagag gattaccctyg tggacatcta ctacttgatg 420
gacctgtett attccatgaa ggatgatctyg tegagcatce agaacctagg caccaggetg 480
goectcoccaga tgcacaaget caccagtaac ttgcggattyg gettegggge ttttgtggac 540
aagcetgtgt ctecatacat gtacatctee ccaccagagg ccctcaaaaa ccectgetat 600
gatatgaaga ccacctgttt gecctatgttt ggctacaaac atgtgetgac gctaactgac 660
caggtgacce gcttcaatga ggaagtgaaa aagcagagtyg tgtcacggaa ccgagatgec 720
ccagagggeg gotttgatge tatcatgcag getacagtct gtgatgagaa gattggetgg 780
aggaatgatyg catcccactt gctggtattt accactgatg ccaagaccca tatagegetyg 840
gatggaaggce tggcaggcat tgtccaacct aacgatggge agtgtcacat tggcagtgac 900
aaccattatt ctgcctcecac taccatggat tatccctecte tgggactgat gacagagaag 960
ctctcccaga aaaacatcaa tttgatcttt gcagtaacgg aaaatgtggt caatctctac 1020
cagaactaca gtgagctcat cccagggacce acagtgggga ttctgtectac ggattceccagce 1080
aatgtcctte agctcattgt tgatgcttat ggaaaaatcc gctctaaagt ggagectggaa 1140
gtgcgtgacc tcecctgagga gttgtcectcta tcegttcaacyg ccacctgtcect caacaatgag 1200
gtcatccecgyg gectcaagte ttgtgtegge ctcaagattyg gagacacggt gagcttcage 1260
attgaggcca aagtgcgagg ctgcccccag gagaaggaga agtccttcac catcaagect 1320
gtgggcttca aagacagcct caccatccag gtcacctttyg actgtgactg tgcctgeccag 1380
gcccaggctyg agecttcecag tcaccgectge aacaatggca atgggacctt tgagtgtggg 1440
gtgtgcctet gtgggcctgg ctggctgggyg tceccagtgtyg aatgctcegga agaggactat 1500
catcecctece agecaggacga gtgcagecce cgggagggee ageccgectyg cagecagegg 1560
ggcgagtgcce tgtgtggcca atgtgtctge catagcagtyg actttggcaa gatcacgggce 1620
aagtactgcg agtgtgatga cttctcctgt gtccgctaca agggggagat gtgctcaggce 1680
catggccagt gcagcectgtgg ggactgectg tgtgactccg actggaccgg ctactactgce 1740
aactgtacca cgcgcactga cacgtgcatg tccagcaacg ggctgctgtg cggeggtcegg 1800
ggcaagtgtyg agtgtggcag ctgcgtgtgc atccaacctyg gctcctacgg ggacacctgce 1860
gagaagtgcce ccacctgcece tgacgectge acctttaaga aggagtgtgt ggagtgtaag 1920
aaatttgacc gaggaactct ccatgatgat aatacctgca accgttactg tcgtgatgag 1980
attgagtctg tgaaggagct taaggatact ggcaaggatg cagtgaattg tacatacaag 2040
aatgaggatg actgtgttgt cagatttcag tactatgaag actccagtgg aaagtccatt 2100



83

US 7,910,315 B2

-continued

84

ctetatgtyy

tcagtgatgy

atcaccatcece

tgggacacag

taccggggea

<210> SEQ I
<211> LENGT
<212> TYPE:
<213> ORGAN

tagaagagcc
gggecatttt
atgatcggaa
ccaacaacece
cttaacacca
D NO 13

H: 784

PRT
ISM: Canis

<400> SEQUENCE: 13

Met Arg Ala
1

Ala Gly Thr

Hig Ser Cys
35

agagtgtcece
gcteattgge
ggagtttget
actgtataaa

aggagecate

familiaris

Arg Pro Leu Trp Ala

Gly Val Gly Val Ser

20

Gln Gln Cys Leu Ala

40

Ser Asp Glu Ala Leu Pro Leu Gly

50

55

Asn Leu Leu Lys Asp Asn Cys Ala

65

Ser Glu Val

Gly Asp Ser

Arg Leu Arg

115

Val Glu Asp
130

Ser Met Lys
145

70

Arg Ile Leu Glu Ala

85

Ser Gln Ile Thr Gln

100

Pro Asp Asp Ser Lys

120

Tyr Pro Val Asp Ile

135

Asp Asp Leu Ser Ser
150

Ala Ser Gln Met His Lys Leu Thr

Ala Phe Val

165

Asp Lys Pro Val Ser

180

Glu Ala Leu Lys Asn Pro Cys Tyr

195

200

Met Phe Gly Tyr Lys His Val Leu

210

215

Phe Asn Glu Glu Val Lys Lys Gln
230

225

Pro Glu Gly Gly Phe Asp Ala Ile

245

Lys Ile Gly Trp Arg Asn Asp Ala

Asp Ala Lys
275

260

Thr His Ile Ala Leu

280

Gln Pro Asn Asp Gly Gln Cys His

290

Ala Ser Thr
305

295

Thr Met Asp Tyr Pro
310

Leu Ser Gln Lys Asn Ile Asn Leu

325

aagggtecty
cttgetacte
aaatttgagyg
gaggccacat

cteca

Ala Val Leu
10

Asn Ile Cys
25

Val Ser Pro

Ser Pro Arg

Leu Glu Ser

75

Arg Pro Leu
90

Val Ser Pro
105

Asn Phe Ser

Tyr Tyr Leu

Ile Gln Asn

155

Ser Asn Leu
170

Pro Tyr Met
185

Asp Met Lys

Thr Leu Thr

Ser Val Ser

235

Met Gln Ala
250

Ser His Leu
265

Asp Gly Arg

Ile Gly Ser

Ser Leu Gly
315

Ile Phe Ala
330

acatectggt ggtectgett
tgeteatetg gaagetecte
aagagcgagc cagagcaaaa

ccacttttac caacatcacce

Leu Leu Gly Ala Leu
15

Thr Thr Arg Gly Val
30

Val Cys Ala Trp Cys
45

Cys Asn Leu Lys Glu
60

Ile Glu Phe Pro Ile
80

Ser Asn Lys Gly Ser
95

Gln Arg Ile 2Zla Leu
110

Ile Gln Val Arg Gln
125

Met Asp Leu Ser Tyr
140

Leu Gly Thr Arg Leu
160

Arg Ile Gly Phe Gly
175

Tyr Ile Ser Pro Pro
190

Thr Thr Cys Leu Pro
205

Asp Gln Val Thr Arg
220

Arg Asn Arg Asp Ala
240

Thr Val Cys Asp Glu
255

Leu Val Phe Thr Thr
270

Leu Ala Gly Ile Val
285

Asp Asn His Tyr Ser
300

Leu Met Thr Glu Lys
320

Val Thr Glu Asn Val
335

2160

2220

2280

2340

2374
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Val

Gly

Ala

Pro

385

Val

Val

Glu

Ile

Pro

465

Val

Glu

Gly

Val

Cys

545

Gly

Asn

Val

Thr

625

Lys

Cys

Asp

Phe

Glu

705

Ser

Trp

Glu

Asn

Ile

Tyr

370

Glu

Ile

Ser

Lys

Gln

450

Ser

Cys

Glu

Gln

Cys

530

Asp

Gly

Tyr

Gly

Cys

610

Cys

Phe

Arg

Ala

Gln

690

Glu

Val

Lys

Glu

Leu

Leu

355

Gly

Glu

Pro

Phe

Ser

435

Val

Ser

Leu

Asp

Pro

515

His

Asp

Gln

Tyr

Leu

595

Ile

Pro

Asp

Asp

Val

675

Tyr

Pro

Met

Leu

Glu

Tyr

340

Ser

Lys

Leu

Gly

Ser

420

Phe

Thr

His

Tyr

500

Ala

Ser

Phe

Cys

Cys

580

Leu

Gln

Asp

Arg

Glu

660

Asn

Tyr

Glu

Gly

Leu
740

Arg

Gln

Thr

Ile

Ser

Leu

405

Ile

Thr

Phe

Arg

Gly

485

His

Cys

Ser

Ser

Ser

565

Asn

Cys

Pro

Ala

Gly

645

Ile

Cys

Glu

Cys

Ala

725

Ile

Ala

Asn

Asp

Arg

Leu

390

Lys

Glu

Ile

Asp

Cys

470

Pro

Pro

Ser

Asp

Cys

550

Cys

Cys

Gly

Gly

Cys

630

Thr

Glu

Thr

Asp

Pro

710

Ile

Thr

Arg

Tyr

Ser

Ser

375

Ser

Ser

Ala

Lys

Cys

455

Asn

Gly

Ser

Gln

Phe

535

Val

Gly

Thr

Gly

Ser

615

Thr

Leu

Ser

Tyr

Ser

685

Lys

Leu

Ile

Ala

Ser

Ser

360

Lys

Phe

Cys

Lys

Pro

440

Asp

Asn

Trp

Gln

Arg

520

Gly

Arg

Asp

Thr

Arg

600

Tyr

Phe

His

Val

Lys

680

Ser

Gly

Leu

His

Lys

Glu

345

Asn

Val

Asn

Val

Val

425

Val

Cys

Gly

Leu

Gln

505

Gly

Lys

Tyr

Cys

Arg

585

Gly

Gly

Lys

Asp

Lys

665

Asn

Gly

Pro

Ile

Asp

745

Trp

Leu

Val

Glu

Ala

Gly

410

Arg

Gly

Ala

Asn

Gly

490

Asp

Glu

Ile

Lys

Leu

570

Thr

Lys

Asp

Lys

Asp

650

Glu

Glu

Lys

Asp

Gly

730

Arg

Asp

Ile

Leu

Leu

Thr

395

Leu

Gly

Phe

Cys

Gly

475

Ser

Glu

Cys

Thr

Gly

555

Cys

Asp

Cys

Thr

Glu

635

Asn

Leu

Asp

Ser

Ile

715

Leu

Lys

Thr

Pro

Gln

Glu

380

Cys

Lys

Cys

Lys

Gln

460

Thr

Gln

Cys

Leu

Gly

540

Glu

Asp

Thr

Glu

Cys

620

Cys

Thr

Lys

Asp

Ile

700

Leu

Ala

Glu

Ala

Gly

Leu

365

Val

Leu

Ile

Pro

Asp

445

Ala

Phe

Cys

Ser

Cys

525

Lys

Met

Ser

Cys

Cys

605

Glu

Val

Cys

Asp

Cys

685

Leu

Val

Thr

Phe

Asn

Thr

350

Ile

Arg

Asn

Gly

Gln

430

Ser

Gln

Glu

Glu

Pro

510

Gly

Tyr

Cys

Asp

Met

590

Gly

Lys

Glu

Asn

Thr

670

Val

Tyr

Val

Leu

Ala

750

Asn

Thr

Val

Asp

Asn

Asp

415

Glu

Leu

Ala

Cys

Cys

495

Arg

Gln

Cys

Ser

Trp

575

Ser

Ser

Cys

Cys

Arg

655

Gly

Val

Val

Leu

Leu

735

Lys

Pro

Val

Asp

Leu

Glu

400

Thr

Lys

Thr

Glu

Gly

480

Ser

Glu

Cys

Glu

Gly

560

Thr

Ser

Cys

Pro

Lys

640

Tyr

Lys

Arg

Val

Leu

720

Ile

Phe

Leu
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755

760

Tyr Lys Glu Ala Thr Ser Thr Phe Thr Asn Ile

770

<210> SEQ I
<211> LENGT
<212> TYPE:

D NO 14
H: 4894
DNA

775

<213> ORGANISM: Homo sapiens

<400> SEQUE

cgeecgeggga

tgetggeget

gaggtgtgag

atgaggcect

actgtgecce

cecteagega

ttgcacteey

aggattacce

tgtggageat

acctgoeggat

ccecaccaga

ttggctacaa

agaagcagag

aggctacagt

ttaccactga

ctaatgacgyg

attatccctce

ttgcagtgac

ccacagttgyg

atgggaaaat

tatccttcaa

gactcaagat

aggagaagga

aggtcacctt

gcaacaatgyg

gatcccagty

ccegggagygy

gccacageag

gtgtcecgeta

tgtgtgacte

tgtccagcaa

gtatccagce

gcacctttaa

aaaatacctg

NCE: 14

ggeggacgag

gggggcegetyg

ctectgecag

gaetetggge

agaatccatc

caagggetcet

gcteeggeca

tgtggacatc

ccagaacctyg

tggcttecggg

ggeccetegaa

acacgtgetyg

tgtgtcacgg

ctgtgatgaa

tgccaagact

gcagtgtcat

tttggggctg

tgaaaatgta

ggttetgtee

ccgttctaaa

tgccacctge

tggagacacg

gaagtcettt

tgattgtgac

caatgggacc

tgagtgctca

tcagecegte

tgactttgge

caagggggag

cgactggacc

tgggctgctg

gggctectat

gaaagaatgt

caaccgttac

atgcgagege

gcgggegttyg

cagtgectgy

tcacctecget

gagttcccag

ggagacaget

gatgattcga

tactacttga

ggtaccaagce

gcatttgtgyg

aacccctget

acgctaacty

aaccgagatyg

aagattgget

catatagcat

gttggtagtg

atgactgaga

gtcaatctet

atggattcca

gtagagctgg

ctcaacaatg

gtgagcttca

accataaagc

tgtgectgee

tttgagtgty

gaggaggact

tgcagccage

aagatcacgyg

atgtgctcag

ggctactact

tgcageggee

ggggacacct

gtggagtgta

tgcegtgacy

ggccegegygee

gegtaggagy

ctgtgagece

gtgacctgaa

tgagtgagge

cccaggtcac

agaatttete

tggacctgte

tggccaccca

acaagcetgt

atgatatgaa

accaggtgac

ccccagaggy

ggaggaatga

tggacggaag

acaatcatta

agctatccca

atcagaacta

gcaatgteoct

aagtgcgtga

aggtcatcce

gcattgagge

cegtgggett

aggcccaage

gggtatgccyg

atcgcccette

ggggcgagty

gcaagtactyg

gccatggeca

gcaactgtac

gcggcaagtyg

gtgagaagtg

agaagtttga

agattgagte

765

Thr Tyr Arg Gly Thr

780

ceggecgete

gcccaacatce

catgtgtgee

ggagaatctyg

ccgagtacta

tcaagtcagt

catccaagty

ttactccatyg

gatgcgaaag

gtcaccatac

gaccacctge

ccgettecaat

tggetttgat

tgcatcccac

gctggcaggce

ctetgectec

gaaaaacatc

tagtgagctc

ccagctcatt

cctecectgaa

tggcctcaayg

caaggtgcga

caaggacagc

tgaacctaat

ttgtgggect

ccagecaggac

cctetgtggt

cgagtgtgac

gtgcagetgt

cacgegtact

tgaatgtgge

ccecaccetge

ccggggagcece

agtgaaagag

tgggcgactyg

tgtaccacge

tggtgetety

ctgaaggata

gaggacaggce

ccccagagga

cggcaggtygg

aaggatgatc

ctcaccagta

atgtatatet

ttgccecatgt

gaggaagtga

gcecatcatge

ttgetggtgt

attgteccage

actaccatgyg

aatttgatet

atcccaggga

gttgatgett

gagttgtcete

tcttgtatgy

ggctgtecce

ctgategtec

agccateget

ggetggetgyg

gaatgcagece

caatgtgtet

gacttctect

ggggactgcce

gacacctgca

agctgtgtet

ccagatgect

ctacatgacyg

cttaaggaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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ctggcaagga tgcagtgaat tgtacctata agaatgagga tgactgtgtce gtcagattce 2100
agtactatga agattctagt ggaaagtcca tcctgtatgt ggtagaagag ccagagtgte 2160
ccaagggece tgacatcctg gtggtectge tectcagtgat gggggecatt ctgctceattg 2220
geccttgecge cctgctcecate tggaaactece tcatcaccat ccacgaccga asagaatteg 2280
ctaaatttga ggaagaacgc gccagagcaa aatgggacac agccaacaac ccactgtata 2340
aagaggccac gtctacctte accaatatca cgtaccgggg cacttaatga taagecagtca 2400
tecctecagate attatcagec tgtgecacga ttgcaggagt ccctgcecate atgtttacag 2460
aggacagtat ttgtggggag ggatttgggg ctcagagtgg ggtaggttgg gagaatgtca 2520
gtatgtggaa gtgtgggtcet gtgtgtgtgt atgtgggggt ctgtgtgttt atgtgtgtgt 2580
gttgtgtgty ggagtgtgta atttaaaatt gtgatgtgtce ctgataaget gagctcectta 2640
gccetttgtece cagaatgecet cctgcaggga ttettectge ttagettgag ggtgactatg 2700
gagctgagca ggtgttcette attacctcag tgagaagcca gctttectca tcaggecatt 2760
gtceectgaag agaagggcag ggctgaggece tctcattcca gaggaaggga caccaagect 2820
tggctctace ctgagttcat aaatttatgg ttctcaggcee tgactctcag cagctatggt 2880
aggaactgct gggcttggea geccegggtca tetgtaccte tgecteettt ccecteccte 2940
aggccgaagy aggagtcagg gagagctgaa ctattagage tgectgtgec ttttgecatce 3000
ccctcaacce agectatggtt ctectegecaag ggaagtcectt gcaagctaat tcetttgaccet 3060
gttgggagty aggatgtctg ggccactcag gggtcattca tggectgggg gatgtaccag 3120
catctceccag ttcataatca caacccttca gatttgectt attggcaget ctactctgga 3180
ggtttgttta gaagaagtgt gtcaccctta ggccagcacce atctcetttac ctcectaattce 3240
cacaccctca ctgctgtaga catttgetat gagetgggga tgtctctcat gaccaaatgce 3300
ttttectecaa agggagagag tgctattgta gagccagagg tctggcecta tgcettecgge 3360
ctcctgteccee tcatccatag cacctccaca tacctggcce tgtgecttgg tgtgetgtat 3420
ccatccatgg ggctgattgt atttacctte tacctcettgg ctgccttgtg aaggaattat 3480
tcccatgagt tggctgggaa taagtgccag gatggaatga tgggtcagtt gtatcagcac 3540
gtgtggcctyg ttettctatg ggttggacaa cctcatttta actcagtctt taatctgaga 3600
ggccacagtyg caattttatt ttatttttct catgatgagg ttttcttaac ttaaaagaac 3660
atgtatataa acatgcttgc attatatttg taaatttatg tgatggcaaa gaaggagagc 3720
ataggaaacc acacagactt gggcagggta cagacactcc cacttggcat cattcacagc 3780
aagtcactgg ccagtggctg gatctgtgag gggctctcte atgatagaag gctatgggga 3840
tagatgtgtg gacacattgg acctttcctg aggaagaggg actgttcttt tgtcccagaa 3900
aagcagtggc tccattggtg ttgacataca tccaacatta aaagccaccc ccaaatgccc 3960
aagaaaaaaa gaaagactta tcaacatttg ttccatgagc agaaaactgg agctctggcec 4020
tcagtgttac agctaaataa tctttaatta aggcaagtca ctttcttctt cttaaagctg 4080
ttttctagtt tgagaaatga tgggatttta gcagccagtc ttgaaggtct ctttcagtat 4140
caacattcta agatgctggg acttactgtg tcatcaaatg tgcggttaag attctctggg 4200
atattgatac tgtttgtgtt tttagttggg agatctgaga gacctggctt tggcaagagc 4260
agatgtcatt ccatatcacc tttctcaatg aaagtctcat tctatcctct ctccaaacce 4320
gttttccaac atttgttaat agttacgtct ctcctgatgt agcacttaag cttcatttag 4380
ttattattte tttcttecact ttgcacacat ttgcatccac atattaggga agaggaatcce 4440
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ataagtaget
ttagatatygg
atggcagtat
tcettagaaa
gctactaaga
agtccatgag
gtatcaaagg
ctactggaat
«<210> SEQ I

«211> LENGT
<212> TYPE:

gaaatatcta
ggcaatgact
ggtagaggga
tagtggcagg
caggtgtggt
agtgttaatg
gggaagaaaa
gaagttcaca
D NO 15

H: 788
PRT

ttetgtatta
gagccetgte
taaatagggg
gaacaggtgt
ggctcacgee
ggacatttte
tgtatttaac

ggtcttgaag

<213> ORGANISM: Homo sapiens

«<400> SEQUE

Met Arg Ala
1

Leu Gly Ala

NCE: 15

Arg Pro Arg Pro Arg

Leu Ala Gly Val Gly

20

Thr Arg Gly Val Ser Ser Cys Gln

35

Cys Ala Trp
50

Asp Leu Lys
65

Glu Phe Pro

40

Cys Ser Asp Glu Ala

55

Glu Asn Leu Leu Lys

70

Val Ser Glu Ala Arg

85

Asp Lys Gly Ser Gly Asp Ser Ser

Arg Ile Ala
115

Gln Val Arg
130

Asp Leu Ser
145

Gly Thr Lys

Ile Gly Phe

Ile Ser Pro
195

100

Leu Arg Leu Arg Pro

120

Gln Val Glu Asp Tyr

135

Tyr Ser Met Lys Asp
150

Leu Ala Thr Gln Met

165

Gly Ala Phe Val Asp

180

Pro Glu Ala Leu Glu

200

Thr Cys Leu Pro Met Phe Gly Tyr

210

Gln Val Thr
225

Asn Arg Asp

Val Cys Asp

Val Phe Thr
275

Ala Gly Ile

215

Arg Phe Asn Glu Glu
230

Ala Pro Glu Gly Gly

245

Glu Lys Ile Gly Trp

260

Thr Asp Ala Lys Thr

280

Val Gln Pro Asn Asp

ttgtgttaac
tcacccatygy
geggggaggy
ggaageteat
tgtgattata
tttagataag
aggtgaatca

acca

Pro Leu Trp
10

Val Gly Gly
25

Gln Cys Leu

Leu Pro Leu

Asp Asn Cys

75

Val Leu Glu
90

Gln Val Thr
105

Asp Asp Ser

Pro Val Asp

Asp Leu Trp
155

Arg Lys Leu
170

Lys Pro Val
185

Asn Pro Cys

Lys His Val

Val Lys Lys

235

Phe Asp Ala
250

Arg Asn Asp
265

His Ile Ala

Gly Gln Cys

attgagaata
attactectt
atagtecatgg
geetgtaatt
atcttcagtt
atgttttata

aatcaggaat

Ala Thr Val
Pro Asn Ile
30

Ala Val Ser
45

Gly Ser Pro
60

Ala Pro Glu

Asp Arg Pro

Gln Val Ser

110

Lys Asn Phe
125

Ile Tyr Tyr
140

Ser Ile Gln

Thr Ser Asn

Ser Pro Tyr

190

Tyr Asp Met
205

Leu Thr Leu
220

Gln Ser Val

Ile Met Gln

Ala Ser His
270

Leu Asp Gly
285

Hig Val Gly

agecttggaa
actgtaggga
atccaagaag
ataaccttea
actaagacag
tgaagaaact

cttgtetgay

Leu 2la
15

Cys Thr

Pro Met

Arg Cys

Ser Ile
80

Leu Ser
95

Pro Gln

Ser Ile

Leu Met

Asn Leu

160

Leu Arg
175

Met Tyr

Lys Thr

Thr Asp

Ser Arg

240
Ala Thr
255
Leu Leu

Arg Leu

Ser Asp

4500

4560

4620

4680

4740

4800

4860

4894
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94

Asn

305

Met

Thr

Gly

Leu

Val

385

Leu

Ile

Pro

Asp

Ala

465

Phe

Cys

Ser

Cys

Lys

545

Met

Ser

Cys

Cys

Glu

625

Val

Cys

Asp

Cys

Leu
705

290
His

Thr

Glu

Thr

Ile

370

Arg

Asn

Gly

Gln

Ser

450

Gln

Glu

Glu

Pro

Gly

530

Tyr

Cys

Asp

Met

Gly

610

Lys

Glu

Asn

Thr

Val

690

Tyr

Tyr

Glu

Asn

Thr

355

Val

Asp

Asn

Asp

Glu

435

Leu

Ala

Cys

Cys

Arg

515

Gln

Cys

Ser

Trp

Ser

595

Ser

Cys

Cys

Arg

Gly

675

Val

Val

Ser

Lys

Val

340

Val

Asp

Leu

Glu

Thr

420

Ile

Glu

Gly

Ser

500

Glu

Glu

Gly

Thr

580

Ser

Pro

Tyr
660

Arg

Val

Ala

Leu

325

Val

Gly

Ala

Pro

Val

405

Val

Glu

Val

Pro

Val

485

Glu

Gly

Val

Cys

His

565

Gly

Asn

Val

Thr

Lys

645

Cys

Asp

Phe

Glu

Ser

310

Ser

Asn

Val

Tyr

Glu

390

Ile

Ser

Lys

Gln

Asn

470

Cys

Glu

Gln

Cys

Asp

550

Gly

Tyr

Gly

Cys

Cys

630

Phe

Arg

Ala

Gln

Glu
710

295

Thr

Gln

Leu

Leu

Gly

375

Glu

Pro

Phe

Ser

Val

455

Ser

Arg

Asp

Pro

His

535

Asp

Gln

Tyr

Leu

Ile

615

Pro

Asp

Asp

Val

Tyr

635

Pro

Thr

Lys

Tyr

Ser

360

Lys

Leu

Gly

Ser

Phe

440

Thr

His

Cys

Tyr

Val

520

Ser

Phe

Cys

Cys

Leu

600

Gln

Asp

Arg

Glu

Asn

680

Tyr

Glu

Met

Asn

Gln

345

Met

Ile

Ser

Leu

Ile

425

Thr

Phe

Arg

Gly

Arg

505

Cys

Ser

Ser

Ser

Asn

585

Cys

Pro

Ala

Gly

Ile

665

Cys

Glu

Cys

Asp

Ile

330

Asn

Asp

Arg

Leu

Lys

410

Glu

Ile

Asp

Cys

Pro

490

Pro

Ser

Asp

Cys

Cys

570

Cys

Ser

Gly

Cys

Ala

650

Glu

Thr

Asp

Pro

Tyr

315

Asn

Tyr

Ser

Ser

Ser

395

Ser

Ala

Lys

Cys

Asn

475

Gly

Ser

Gln

Phe

Val

555

Gly

Thr

Gly

Ser

Thr

635

Leu

Ser

Tyr

Ser

Lys
715

300

Pro

Leu

Ser

Ser

Lys

380

Phe

Cys

Lys

Pro

Asp

460

Asn

Trp

Gln

Arg

Gly

540

Arg

Asp

Thr

Arg

Tyr

620

Phe

His

Val

Lys

Ser

700

Gly

Ser

Ile

Glu

Asn

365

Val

Asn

Met

Val

Val

445

Cys

Gly

Leu

Gln

Gly

525

Lys

Tyr

Cys

Arg

Gly

605

Gly

Lys

Asp

Lys

Asn

685

Gly

Pro

Leu

Phe

Leu

350

Val

Glu

Ala

Gly

Arg

430

Gly

Ala

Asn

Gly

Asp

510

Glu

Ile

Lys

Leu

Thr

590

Lys

Asp

Lys

Glu

Glu

670

Glu

Lys

Asp

Gly

Ala

335

Ile

Leu

Leu

Thr

Leu

415

Gly

Phe

Cys

Gly

Ser

495

Glu

Cys

Thr

Gly

Cys

575

Asp

Cys

Thr

Glu

Asn

655

Leu

Asp

Ser

Ile

Leu

320

Val

Pro

Gln

Glu

Cys

400

Lys

Cys

Lys

Gln

Thr

480

Gln

Cys

Leu

Gly

Glu

560

Asp

Thr

Glu

Cys

Cys

640

Thr

Lys

Asp

Ile

Leu
720
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96

Val Val Leu

Ala Leu Leu

Phe Ala Lys
755

Asn Asn Pro
770

Tyr Arg Gly
785

<210> SEQ I
<211> LENGT
«212> TYPE:
«213> ORGAN
<220> FEATU

Leu Ser Val Met Gly
725

Ile Trp Lys Leu Leu
740

Phe Glu Glu Glu Arg
760

Leu Tyr Lys Glu Ala

775
Thr
D NO 16
H: 277
DNA
ISM: Artificial
RE:

Ala Ile Leu
730

Ile Thr Ile
745

Ala Arg Ala

Thr Ser Thr

Leu Ile Gly Leu 2Ala

His Asp Arg
750

Lys Trp Asp
765

735

Lys Glu

Thr Ala

Phe Thr Asn Ile Thr

780

<223> OTHER INFORMATION: Predicted nucleic acid sequence for dog CD31

«400> SEQUENCE: 16

gaatccttet
cagctctaca
ataatccaga
tcagtgatgyg
atatccaagyg
«<210> SEQ I
«<211> LENGT:

«212> TYPE:
«213> ORGAN

ctaatcccaa attccacgte
ttaggtgcac cattcaagtyg
aggacaaggc aattgtagca
ccatggegga gcacaatgge
tcagecagcat cgtggtcaac
D NO 17

H: 3189

DNA
ISM: Homo sapiens

«<400> SEQUENCE: 17

tttcecageca

ggagaagtga

gggcagtgcce

cttcactctce

gctgaccett

tgttgacatg

tggctgecat tacctgacca

ccagagcaat ttctgetttt

ttetgetgag cgagtcatgyg

aggatgcagc cgaggtgggc

ctgctetgtt caagecttga

aagagcctge cggactggac

gtgcttegeyg gatgtcagca ccacctctca

taaggatgac gtgctgtttt acaacatctc

tectgaagte

agagaaaacc

actggacaag

ggaaaaggcce

cggatctatg actcagggac

actgcagagt accaggtgtt

aaagaggcca tccaaggtgyg

ccaatacact tcacaattga

gctgaaaaga gagaagaatt ctcgagacca

ggaacaggac

cgegttttat cctteecgatyg

gcagacctca gaatctacca agagtgaact

caagttccac

atcagcccca ccggaatgat

caccattcaa gtgactcacc tggcccagga

ggcgattgty gcccacaaca gacatggcaa

ggagcacagt ggcaactaca cgtgcaaagt

agcccegaag

acacatctgyg

cacaagaggce

aattacacat

ataacag

gcegecacage

cacagggcgg

cccgaaggea

ccaaggggcec

gggtcaagaa

ggtgcaaaat

cgtcaagecet

ctccatgaag

atataaatgt

ggtggaagga

gatcgtgagy

aaaacttgaa

gaattttgty

tcaagctagyg

ggtcaccgty

catggaagga

gtttccagaa

caaggctgtyg

ggagtccage

gagtgatcac

tccaageatt

atggtaacga

gcaaagtgga

cggtetetet

gtttctcaac

gaactaactyg

acgatgtgge

aactctttca

gggaagaacc

cagcaccaga

agcacagaga

actgtgattyg

gtgcccagte

gtcaactgtt

ctaaatgaaa

atactggaat

atcatttetg

acggaatcct

gctcagetec

atcataattc

tactcagtca

cgcatatcca

agaaggagat

tccagaaatce

agccacctac

agccagecgyg

gcaggcgceceg

ggtgacttgt

tgectgcagt

ttggagtcct

caatcaacag

tgaccctgea

tgctgtteta

gttattttat

tgaacaacaa

ccagggtgac

ctgtcccaga

aaatggtcaa

tceceegttga

ggatccatat

tctctacacc

acattaagtyg

agaaggacaa

tggccatggt

aggtcagcag

60

120

180

240

277

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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catcgtggte aacataacag aactattttce caagcccgaa ctggaatcett ccttcacaca 1200
tctggaccaa ggtgaaagac tgaacctgte ctgetecate ccaggagcac ctccagecaa 1260
cttcaccate cagaaggaag atacgattgt gtcacagact caagatttca ccaagatagce 1320
ctcaaagtcg gacagtggga cgtatatctg cactgcaggt attgacaaag tggtcaagaa 1380
aagcaacaca gtccagatag tcgtatgtga aatgetctec cagceccagga tttcettatga 1440
tgcccagttt gaggtcataa aaggacagac catcgaagtce cgttgcgaat cgatcagtgg 1500
aactttgect atttettacc aacttttaaa aacaagtaaa gttttggaga atagtaccaa 1560
gaactcaaat gatcctgcgg tattcaaaga caaccccact gaagacgteg aataccagtg 1620
tgttgcagat aattgccatt cccacgeccaa aatgttaagt gaggttetga gggtgaaggt 1680
gatagcecceceyg gtggatgagg tccagattte tatcctgtca agtaaggtgg tggagtetgg 1740
agaggacatt gtgctgcaat gtgctgtgaa tgaaggatct ggtcccatca cctataagtt 1800
ttacagagaa aaagagggca aacccttcta tcaaatgacc tcaaatgcca cccaggeatt 1860
ttggaccaag cagaaggcta acaaggaaca ggagggagag tattactgca cagccttcaa 1920
cagagccaac cacgectcca gtgtccccag aagcaaaata ctgacagtca gagtcattcet 1980
tgcceccatgg aagaaaggac ttattgcagt ggttatcatce ggagtgatca ttgctcetett 2040
gatcattgeyg gccaaatgtt attttcectgag gaaagccaay gccaagcaga tgccagtgga 2100
aatgtccagg ccagcagtac cacttctgaa ctccaacaac gagaaaatgt cagatcccaa 2160
tatggaagct aacagtcatt acggtcacaa tgacgatgtc ggaaaccatg caatgaaacc 2220
aataaatgat aataaagagc ctctgaactc agacgtgcag tacacggaag ttcaagtgtce 2280
ctcagctgag tctcacaaag atctaggaaa gaaggacaca gagacagtgt acagtgaagt 2340
ccggaaagcet gtccectgatg ccgtggaaag cagatactcet agaacggaag gctcecttga 2400
tggaacttag acagcaaggc cagatgcaca tccctggaag gacatccatg ttcecgagaag 2460
aacagatgat ccctgtattt caagacctct gtgcacttat ttatgaacct gccctgetcece 2520
cacagaacac agcaattcct caggctaage tgccggttcet taaatccatc ctgctaagtt 2580
aatgttgggt agaaagagat acagaggggc tgttgaattt cccacataca ctccttccac 2640
caagttggaa catccttgga aattggaaga gcacaagagg agatccaggg caaggccatt 2700
gggatattct gaaacttgaa tattttgttt tgtgcagaga taaagacctt ttccatgcac 2760
cctcatacac agaaaccaat tttctttttt atactcaatc atttctagecg catggcctgg 2820
ttagaggctg gttttttcte ttttectttg gtecttcaaa ggcttgtagt tttgggtagt 2880
ccttgttett tggaaataca cagtgctgac cagacagcct ccccctgtece cctcetatgac 2940
ctecgeecctee acaaatggga aaaccagact acttgggage accgectgtg aaataccaac 3000
ctgaagacac ggttcattca ggcaacgcac aaaacagaaa atgaaggtgg aacaagcaca 3060
gatgttcttc aactgttttt gtctacactc tttctctttt cctctaccat gctgaagget 3120
gaaagacagyg aagatggtgc catcagcaaa tattattctt aattgaaaac ttgaaaaaaa 3180
aaaaaaaaa 3189

«<210> SEQ ID NO 18
<211> LENGTH: 738

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

Met Gln Pro Arg Trp Ala Gln Gly Ala Thr Met Trp Leu Gly Val Leu
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100

Leu

Thr

Asn

Ser

65

Leu

Pro

Val

Gly

Gly

145

Ile

Leu

Phe

Arg

Glu

225

Ser

Thr

Gln

Val

Lys

305

Ile

Leu

Pro

Thr

Ile

385

Gln

Ala

Thr

Ile

Gly

50

His

Phe

Glu

Asn

Val

130

Gly

His

Lys

Pro

Ile

210

Leu

Pro

Ile

Lys

Tyr

290

Val

Thr

Asp

Pro

Gln

370

Cys

Ile

Gln

Leu

Asn

35

Lys

Val

Tyr

Val

Asn

115

Pro

Ile

Phe

Arg

Val

195

Ile

Val

Thr

Gln

Asp

275

Ser

Glu

Glu

Gln

Ala

355

Asp

Thr

Val

Phe

Leu
20

Ser

Asn

Asn

Arg

100

Ser

Val

Thr

Glu

180

Glu

Ser

Thr

Gly

Val

260

Val

Ser

Leu

Gly

340

Asn

Phe

Ala

Val

Glu
420

Leu

Val

Leu

Pro

Ile

85

Ile

Glu

Pro

Arg

Ile

165

Lys

Glu

Gly

Val

Met

245

Thr

Ala

Met

Ser

Phe

325

Glu

Phe

Thr

Gly

Cys

405

Val

Cys

Asp

Thr

Gln

70

Ser

Tyr

Lys

Arg

Val

150

Glu

Asn

Gln

Ile

Thr

230

Ile

His

Ile

Ala

Arg

310

Ser

Arg

Thr

Lys

Ile

390

Glu

Ile

Ser

Met

Leu

55

His

Ser

Asp

Thr

Val

135

Asn

Lys

Ser

Asp

His

215

Glu

Met

Leu

Val

Met

295

Lys

Leu

Ile

Ile

375

Asp

Met

Lys

Ser

Lys

40

Gln

Gln

Met

Ser

Thr

120

Thr

Cys

Leu

Arg

Arg

200

Met

Ser

Glu

Ala

Ala

280

Val

Ser

Pro

Asn

Gln

360

Ala

Lys

Leu

Gly

Leu

25

Ser

Cys

Met

Lys

Gly

105

Ala

Leu

Ser

Glu

Asp

185

Val

Gln

Phe

Gly

Gln

265

His

Glu

Lys

Glu

Leu

345

Lys

Ser

Val

Ser

Gln
425

10

Glu

Leu

Phe

Leu

Ser

90

Thr

Glu

Asp

Val

Leu

170

Gln

Leu

Thr

Ser

Ala

250

Glu

Asn

His

Val

Leu

330

Ser

Glu

Lys

Val

Gln

410

Thr

Gly

Pro

Ala

Phe

75

Thr

Tyr

Tyr

Lys

Pro

155

Asn

Asn

Ser

Ser

Thr

235

Gln

Phe

Arg

Ser

Ser

315

Glu

Cys

Asp

Ser

Lys

395

Pro

Ile

Gln

Asp

Asp

60

Tyr

Glu

Lys

Gln

Lys

140

Glu

Glu

Phe

Phe

Glu

220

Pro

Leu

Pro

His

Gly

300

Ser

Ser

Ser

Thr

Asp

380

Lys

Arg

Glu

Glu

Trp

45

Val

Lys

Ser

Cys

Val

125

Glu

Glu

Lys

Val

Arg

205

Ser

Lys

His

Glu

Gly

285

Asn

Ile

Ser

Ile

Ile

365

Ser

Ser

Ile

Val

Asn

30

Thr

Ser

Asp

Tyr

Thr

110

Leu

Ala

Lys

Met

Ile

190

Cys

Thr

Phe

Ile

Ile

270

Asn

Tyr

Val

Phe

Pro

350

Val

Gly

Asn

Ser

Arg
430

15

Ser

Val

Thr

Asp

Phe

95

Val

Val

Ile

Ala

Val

175

Leu

Gln

Lys

His

Lys

255

Ile

Lys

Thr

Val

Thr

335

Gly

Ser

Thr

Thr

Tyr

415

Cys

Phe

Gln

Thr

Val

80

Ile

Ile

Glu

Gln

Pro

160

Lys

Glu

2la

Ser

Ile

240

Cys

Ile

Ala

Cys

Asn

320

His

Ala

Gln

Tyr

Val

400

Asp

Glu
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102

Ser

Lys

Lys

465

Cys

Ile

Val

Ser

Phe

545

Lys

Arg

Arg

Ile

Leu

625

Ala

Met

Ala

Gln

Gly

705

Pro

Gly

<210>
<211>
<212>
<213>
<220>
<223>

Ile

Val

450

Asp

His

Ala

Glu

Gly

530

Tyr

Ala

Ala

Val

Gly

610

Arg

Val

Glu

Met

Tyr

690

Lys

Asp

Thr

Ser

435

Leu

Asn

Ser

Pro

Ser

515

Pro

Gln

Asn

Asn

Ile

595

Val

Lys

Pro

Ala

Lys

675

Thr

Lys

Ala

CD105

Gly

Glu

Pro

His

Val

500

Gly

Ile

Met

His

580

Leu

Ile

Ala

Leu

Asn

660

Pro

Glu

Asp

Val

<400> SEQUENCE:

cctecagggy tggcetgtgag gattcagage tgataaggece accgactgec tagggtgggy

cctggggeac tggggtgtte ggeccctgag gecgggttaa ctgtecccca gggtacagac

cctgttcaga gggecteggyg gaaacctcoce agecccce

Thr

Asn

Thr

Ala

485

Asp

Glu

Thr

Thr

Glu

565

Ala

Ala

Ile

Lys

Leu

645

Ser

Ile

Val

Thr

Glu
725

SEQ ID NO 19
LENGTH :
TYPE: DNA
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Predicited nucleic acid sequence for dog

157

19

<210> SEQ ID NO 20

«<211> LENGTH:

«212> TYPE: DNA

3142

Leu

Ser

Glu

470

Lys

Glu

Asp

Tyr

Ser

550

Gln

Ser

Pro

Ala

Ala

630

Asn

His

Asn

Gln

Glu

710

Ser

Pro

Thr

455

Asp

Met

Val

Ile

Lys

535

Asn

Glu

Ser

Trp

Leu

615

Lys

Ser

Tyr

Asp

Val

685

Thr

Arg

Ile

440

Lys

Val

Leu

Gln

Val

520

Phe

Ala

Gly

Val

Lys

600

Leu

Gln

Asn

Gly

Asn

680

Ser

Val

Tyr

Ser

Asn

Glu

Ser

Ile

505

Leu

Tyr

Thr

Glu

Pro

585

Lys

Ile

Met

Asn

His

665

Lys

Ser

Tyr

Ser

Tyr

Ser

Tyr

Glu

490

Ser

Gln

Arg

Gln

Tyr

570

Arg

Gly

Ile

Pro

Glu

650

Asn

Glu

Ala

Ser

Arg
730

Gln

Asn

Gln

475

Val

Ile

Cys

Glu

Ala

555

Tyr

Ser

Leu

Ala

Val

635

Lys

Asp

Pro

Glu

Glu

715

Thr

Leu

Asp

460

Cys

Leu

Leu

Ala

Lys

540

Phe

Cys

Lys

Ile

Ala

620

Glu

Met

Asp

Leu

Ser

700

Val

Glu

Leu

445

Pro

Val

Arg

Ser

Val

525

Glu

Trp

Thr

Ile

Ala

605

Lys

Met

Ser

Val

Asn

685

His

Arg

Gly

Lys

Ala

Ala

Val

Ser

510

Asn

Gly

Thr

Ala

Leu

590

Val

Cys

Ser

Asp

Gly

670

Ser

Lys

Lys

Ser

Thr

Val

Asp

Lys

495

Lys

Glu

Lys

Lys

Phe

575

Thr

Val

Tyr

Arg

Pro

655

Asn

Asp

Asp

Ala

Leu
735

Ser

Phe

Asn

480

Val

Val

Gly

Pro

Gln

560

Asn

Val

Ile

Phe

Pro

640

Asn

His

Val

Leu

Val

720

Asp

60

120

157
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<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

cctgggecygyg ccgggetgga tgagecggga getcectget gecggteata ccacagectt 60
catctgegec ctggggecag gactgetget gtcactgeca tecattggag cccageacece 120
ccteoecegee catcettegg acagecaacte cageccagec cegegteect gtgtecactt 180
ctectgacee cteggeegee accccagaag getggageag ggacgeegte getceggeeg 240
cetgetecee tegggtecee gtgegageee acgecggece cggtgecege ccgeagecet 300
gccactggac acaggataag gcccagegea caggececca cgtggacage atggacegeg 360
geacgeteee tetggetgtt gecctgetge tggecagetyg cagectecage cccacaagte 420

ttgcagaaac agtccattgt gaccttcage ctgtgggece cgagaggggce gaggtgacat 480

ataccactag ccaggtcteg aagggetgeg tggetcagge ccccaatgee atecttgaag 540
tccatgtect cttectggay tteccaacgg geccgtcaca getggagety actctecagyg 600
catccaagca aaatggeacce tggccccgag aggtgettet ggtcctcagt gtaaacagea 660
gtgtcttect gecatctecag gecctgggaa teccactgea cttggectac aattccagece 720
tggtcacctt ccaagagecc ccgggggtea acaccacaga getgecateco ttecccaaga 780

cccagatect tgagtgggea getgagaggg gecccatcac ctetgetget gagetgaatg 840
acccccagag catcctecte cgactgggece aagcccaggg gtcactgteco ttetgeatge 900
tggaagccag ccaggacatg ggecgcacge tegagtggeg gecegegtact ccagecttgg 960
teceggggety ccacttggaa ggegtggecg gecacaagga ggegeacatce ctgagggtee 1020
tgcegggeca cteggeeggyg ccccggacdg tgacggtgaa ggtggaactyg agetgegcac 1080
ccggggatcet cgatgeegte ctcatcctge agggtceccce ctacgtgtee tggcetcatceg 1140
acgccaacca caacatgcag atctggacca ctggagaata ctccttcaag atctttccag 1200
agaaaaacat tcgtggette aagctcccag acacacctca aggcctectyg ggggaggcece 1260
ggatgctcaa tgccagcatt gtggcatcct tcgtggaget accgctggec agcattgtcet 1320
cacttcatgc ctccagetge ggtggtagge tgcagacctc acccgcaccg atccagacca 1380
ctcctceccaa ggacacttgt agcccggagce tgctcatgte cttgatccag acaaagtgtg 1440
ccgacgacgce catgaccctg gtactaaaga aagagcttgt tgcgcatttg aagtgcacca 1500
tcacgggect gaccttectgg gaccccagct gtgaggcaga ggacaggggt gacaagtttg 1560
tcttgecgecag tgcttactcec agetgtggca tgcaggtgtce agcaagtatg atcagcaatg 1620
aggcggtggt caatatcctg tcgagctcat caccacagcg gaaaaaggtg cactgcctca 1680
acatggacag cctctcttte cagectgggece tctacctcag cccacacttce ctccaggect 1740
ccaacaccat cgagccgggg cagcagagct ttgtgcaggt cagagtgtcc ccatccgtcet 1800
ccgagttect gctccagtta gacagctgcece acctggactt ggggectgag ggaggcaccyg 1860
tggaactcat ccagggccgyg gcggccaagg gcaactgtgt gagectgetyg tccccaagee 1920
ccgagggtga cccgegette agecttectee tccacttcta cacagtacce atacccaaaa 1980
ccggeacect cagetgcacyg gtageccctge gtcccaagac cgggtctcaa gaccaggaag 2040
tccataggac tgtcttcatg cgcttgaaca tcatcagcce tgacctgtcet ggttgcacaa 2100
gcaaaggcct cgtcctgecee gceccgtgetgg gecatcacctt tggtgectte ctcatcgggg 2160
ccectgetecac tgctgcactce tggtacatct actcgcacac gcgtgagtac cccaggeccc 2220

cacagtgagc atgccgggec cctccatcca cccgggggag cccagtgaag cctctgaggg 2280



US 7,910,315 B2
105 106

-continued

attgaggggce cctggcagga ccctgaccte cgeecectgee cecgeteceg cteccaggtt 2340
cececcageaa gegggageee gtggtggegg tggetgecee ggectecteg gagagcagea 2400
gcaccaacca cagcateggg agcacccaga geacccecectyg ctecaccage agcatggeat 2460
agecceceggee ccecgegete geccageagg agagactgag cagecgecag ctgggageac 2520
tggtgtgaac tcaccctggg agccagtect ccactecgace cagaatggag cctgetetee 2580
gcgectacee ttecegecte cctcetcagag gectgetgece agtgcageca ctggettgga 2640
acaccttggg gteectcecac cccacagaac cttcaaccca gtgggtetgg gatatggetg 2700
cccaggagac agaccacttg ccacgetgtt gtaaaaaccce aagtecetgt catttgaacce 2760
tggatccage actggtgaac tgagetggge aggaagggag aacttgaaac agattcaggce 2820
cagcccagee aggccaacag cacctccceg ctgggaagag aagagggccce ageccagage 2880
cacctggatce tatcectgeg gecteccacac ctgaacttge ctaactaact ggcaggggag 2940
acaggagcect ageggagecc agectgggag cccagagggt ggcaagaaca gtgggegttg 3000
ggagecctage tcctgccaca tggageccee tetgecggte gggcagecag cagaggggga 3060
gtagccaage tgcettgtcet gggcctgeece ctgtgtatte accaccaata aatcagacca 3120
tgaaacctga aaaaaaaaaa aa 3142
«210> SEQ ID NO 21

«211> LENGTH: 625

«212> TYPE: PRT

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 21

Met Agsp Arg Gly Thr Leu Pro Leu Ala Val Ala Leu Leu Leu Ala Ser
1 5 10 15

Cys Ser Leu Ser Pro Thr Ser Leu Ala Glu Thr Val His Cys 2Asp Leu
20 25 30

Gln Pro Val Gly Pro Glu Arg Gly Glu Val Thr Tyr Thr Thr Ser Gln
35 40 45

Val Ser Lys Gly Cys Val Ala Gln Ala Pro Asn Ala Ile Leu Glu Val
50 55 60

His Val Leu Phe Leu Glu Phe Pro Thr Gly Pro Ser Gln Leu Glu Leu
65 70 75 80

Thr Leu Gln Ala Ser Lys Gln Asn Gly Thr Trp Pro Arg Glu Val Leu
85 90 95

Leu Val Leu Ser Val Asn Ser Ser Val Phe Leu His Leu Gln 2Zla Leu
100 105 110

Gly Ile Pro Leu His Leu Ala Tyr Asn Ser Ser Leu Val Thr Phe Gln
115 120 125

Glu Pro Pro Gly Val Asn Thr Thr Glu Leu Pro Ser Phe Pro Lys Thr
130 135 140

Gln Ile Leu Glu Trp Ala Ala Glu Arg Gly Pro Ile Thr Ser Ala Ala
145 150 155 160

Glu Leu Asn Asp Pro Gln Ser Ile Leu Leu Arg Leu Gly Gln Ala Gln
165 170 175

Gly Ser Leu Ser Phe Cys Met Leu Glu Ala Ser Gln Asp Met Gly Arg
180 185 190

Thr Leu Glu Trp Arg Pro Arg Thr Pro Ala Leu Val Arg Gly Cys His
195 200 205

Leu Glu Gly Val Ala Gly His Lys Glu Ala His Ile Leu Arg Val Leu
210 215 220
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Pro

225

Ser

Pro

Thr

Gly

Met

305

Ser

Ser

Glu

Thr

Thr

385

Asp

Ser

Ser

Ser

Asn

465

Pro

Leu

Lys

Arg

Gly

545

Asp

Pro

Leu

Ala

Gln
625

Gly

Cys

Tyr

Thr

Phe

290

Leu

Ile

Pro

Leu

Leu

370

Gly

Lys

Ala

Ser

Phe

450

Thr

Ser

Gly

Gly

Phe

530

Thr

Gln

Asp

Gly

Leu
610

His

Ala

Val

Gly

275

Lys

Asn

Val

Ala

Leu

355

Val

Leu

Phe

Ser

Pro

435

Gln

Ile

Val

Pro

Asn

515

Ser

Leu

Glu

Leu

Ile

595

Trp

Ser

Pro

Ser

260

Glu

Leu

Ala

Ser

Pro

340

Met

Leu

Thr

Val

Met

420

Gln

Leu

Glu

Ser

Glu

500

Phe

Ser

Val

Ser

580

Thr

«210> SEQ ID NO

Ala

Gly

245

Trp

Tyr

Pro

Ser

Leu

325

Ile

Ser

Lys

Phe

Leu

405

Ile

Arg

Gly

Pro

Glu

485

Gly

Val

Leu

Cys

His

565

Gly

Phe

Ile

22

Gly

230

Asp

Leu

Ser

Asp

Ile

310

His

Gln

Leu

Lys

Trp

390

Arg

Ser

Lys

Leu

Gly

470

Phe

Gly

Ser

Leu

Thr

550

Arg

Cys

Gly

Tyr

Pro

Leu

Ile

Phe

Thr

295

Val

Ala

Thr

Ile

Glu

375

Asp

Ser

Asn

Lys

Tyr

455

Gln

Leu

Thr

Leu

His

535

Val

Thr

Thr

Ala

Ser
615

Arg

Asp

Asp

Lys

280

Pro

Ala

Ser

Thr

Gln

360

Leu

Pro

Ala

Glu

Val

440

Leu

Gln

Leu

Val

Leu

520

Phe

Ala

Val

Ser

Phe

600

His

Thr

Ala

Ala

265

Ile

Gln

Ser

Ser

Pro

345

Thr

Val

Ser

Tyr

Ala

425

His

Ser

Ser

Gln

Glu

505

Ser

Tyr

Leu

Phe

Lys

585

Leu

Thr

Val

Val

250

Asn

Phe

Gly

Phe

Cys

330

Pro

Lys

Ala

Cys

Ser

410

Val

Cys

Pro

Phe

Leu

490

Leu

Pro

Thr

Arg

Met

570

Gly

Ile

Arg

Thr

235

Leu

His

Pro

Leu

Val

315

Gly

Lys

Cys

His

Glu

395

Ser

Val

Leu

His

Val

475

Asp

Ile

Ser

Val

Pro

555

Arg

Leu

Gly

Glu

Val Lys Val Glu

Ile

Asn

Glu

Leu

300

Glu

Gly

Asp

Ala

Leu

380

Ala

Cys

Asn

Asn

Phe

460

Gln

Ser

Gln

Pro

Pro

540

Lys

Leu

Val

Ala

Tyr
620

Leu

Met

Lys

285

Gly

Leu

Arg

Thr

Asp

365

Lys

Glu

Gly

Ile

Met

445

Leu

Val

Cys

Gly

Glu

525

Ile

Thr

Asn

Leu

Leu

605

Pro

Gln

Gln

270

Asn

Glu

Pro

Leu

Cys

350

Asp

Cys

Asp

Met

Leu

430

Asp

Gln

Arg

His

Arg

510

Gly

Pro

Gly

Ile

Pro

590

Leu

Arg

Gly

255

Ile

Ile

Ala

Leu

Gln

335

Ser

Ala

Thr

Arg

Gln

415

Ser

Ser

Ala

Val

Leu

495

Ala

Asp

Lys

Ser

Ile

575

Ala

Thr

Pro

Leu

240

Pro

Trp

Arg

Arg

2la

320

Thr

Pro

Met

Ile

Gly

400

Val

Ser

Leu

Ser

Ser

480

Asp

Ala

Pro

Thr

Gln

560

Ser

Val

Ala

Pro
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<211> LENGTH: 912

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Predicited nucleic acid sequence for dog
CD106

<400> SEQUENCE: 22

ttccaggaag agaaaataac aaggactatt tttctccaga actactegtg ctttattgtg 60
catctteett gataatacca gccattggga tgatcattta ctttgccaga agagccaaca 120
tgaaggggtc atacagtett gtagaagcac agaaatcaaa agtgtagcta atgtttgcaa 180
tggtcaacta gagacactat ttatcagtcc aaattcttaa tactgctcat cattccatga 240
gggaaacaaa ctaagagtcc agacttcecct gaatgtagtyg aattettgga aagaaatgge 300
ttectgtgee ccatgetgtyg agcaagaggce taaaagaaaa ctttetgect gaaactggag 360
tagcteccettyg atgtgtatat acaataacat gatctgtaca tatgtaaaat aaatttatgce 420
cataggagga tcacttggaa taacagcact ctatagttag atcttcaaaa tatttaaaca 480
gtgttgcete ggttggtegt aacggaatgce atcttaagaa aatttaacat gaatattgac 540
tggcagctaa cctatgtcat cttettaata ttttgtttte tttaacaaaa ttttattttg 600
gtaaaattta tttcattgac aataatttca tgttttatga agataccaag gtttatcttt 660
ttatgggtaa atgataaacc aacaaggcac taggttcacc ttcaggtact aaatacttca 720

acccatggta taatggttga ctggatttet ctggatggta cttacatggt acgaagatgt 780
tttatgatgt tgtttatcag acttttgtgt aacttttcca atgtggtcta aaatgcaact 840
gcttttgatt ttettttgta aatgtttagg ggttcttttt gtatagtaaa gtgataatat 900
ccagaattag aa 912
<210> SEQ ID NO 23

«<211> LENGTH: 3119

«<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

cgeggtatct gcatcgggec tcactggett caggagctga ataccctccce aggcacacac 60

aggtgggaca caaataaggg ttttggaacc actattttct catcacgaca gcaacttaaa 120

atgcctggga agatggtegt gatccttgga gectcaaata tactttggat aatgtttgea 180

gcttctcaag cttttaaaat cgagaccacc ccagaatcta gatatcttge tcagattggt 240
gactceocgtet cattgacttyg cagcaccaca ggetgtgagt ccccattttt ctettggaga 300
acccagatag atagtccact gaatgggaag gtgacgaatyg aggggaccac atctacgcetg 360
acaatgaatc ctgttagttt tgggaacgaa cactcttacc tgtgcacagce aacttgtgaa 420
tctaggaaat tggaaaaagg aatccaggtg gagatctact cttttcctaa ggatccagag 480

attcatttga gtggccctet ggaggctggyg aagccgatca cagtcaagtyg ttcagttget 540
gatgtatacc catttgacag gctggagata gacttactga aaggagatca tctcatgaag 600

agtcaggaat ttctggagga tgcagacagg aagtccctgg aaaccaagag tttggaagta 660

acctttactce ctgtcattga ggatattgga aaagttcttyg tttgecgagce taaattacac 720
attgatgaaa tggattctgt gcccacagta aggcaggctyg taaaagaatt gcaagtctac 780
atatcaccca agaatacagt tatttctgtg aatccatcca caaagctgca agaaggtgge 840

tctgtgacca tgacctgtte cagcgagggt ctaccagete cagagatttt ctggagtaag 900

aaattagata atgggaatct acagcacctt tctggaaatyg caactctcac cttaattget 960
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atgaggatgg aagattctgg aatttatgtg tgtgaaggag ttaatttgat tgggaaaaac 1020
agaaaagagg tggaattaat tgttcaagag aaaccattta ctgttgagat ctcccectgga 1080
ccecggattyg ctgetcagat tggagactca gtcatgttga catgtagtgt catgggetgt 1140
gaatcceccat ctttetectg gagaacccag atagacagece ctetgagegg gaaggtgagg 1200
agtgagggga ccaattccac gctgacccetg agcectgtga gttttgagaa cgaacactcet 1260
tatctgtgca cagtgacttg tggacataag aaactggaaa agggaatcca ggtggagcetce 1320
tactcattce ctagagatcc agaaatcgag atgagtggtg gectegtgaa tgggagetet 1380
gtcactgtaa gctgcaaggt tcctagegtg tacccecttyg accggetgga gattgaatta 1440
cttaaggggg agactattcet ggagaatata gagtttttgg aggatacgga tatgaaatct 1500
ctagagaaca aaagtttgga aatgaccttc atccctacca ttgaagatac tggaaaagcet 1560
cttgtttgte aggctaagtt acatattgat gacatggaat tcgaacccaa acaaaggcag 1620
agtacgcaaa cactttatgt caatgttgce cccagagata caaccgtcett ggtcagecct 1680
tcctecatee tggaggaagg cagttcetgtg aatatgacat gettgagceca gggetttect 1740
gctccgaaaa tcectgtggag caggcagcetce cctaacgggyg agctacagec tctttetgag 1800
aatgcaactc tcaccttaat ttctacaaaa atggaagatt ctggggttta tttatgtgaa 1860
ggaattaacc aggctggaag aagcagaaag gaagtggaat taattatcca agttactcecca 1920
aaagacataa aacttacagc tttteccttcet gagagtgtca aagaaggaga cactgtcatc 1980
atctecttgta catgtggaaa tgttccagaa acatggataa tcctgaagaa aaaagcggag 2040
acaggagaca cagtactaaa atctatagat ggcgecctata ccatccgaaa ggcccagttg 2100
aaggatgegg gagtatatga atgtgaatct aaaaacaaag ttggctcaca attaagaagt 2160
ttaacacttg atgttcaagg aagagaaaac aacaaagact atttttctcc tgagettctce 2220
gtgctctatt ttgcatccte cttaataata cctgccattyg gaatgataat ttactttgea 2280
agaaaagcca acatgaaggg gtcatatagt cttgtagaag cacagaaatc aaaagtgtag 2340
ctaatgcttg atatgttcaa ctggagacac tatttatctg tgcaaatcct tgatactget 2400
catcattcct tgagaaaaac aatgagctga gaggcagact tccctgaatg tattgaactt 2460
ggaaagaaat gcccatctat gtcccttget gtgagcaaga agtcaaagta asacttgctg 2520
cctgaagaac agtaactgcc atcaagatga gagaactgga ggagttcctt gatctgtata 2580
tacaataaca taatttgtac atatgtaaaa taaaattatg ccatagcaag attgcttaaa 2640
atagcaacac tctatattta gattgttaaa ataactagtg ttgcttggac tattataatt 2700
taatgcatgt taggaaaatt tcacattaat atttgctgac agctgacctt tgtcatcttt 2760
cttctatttt attccctttc acaaaatttt attcctatat agtttattga caataatttce 2820
aggttttgta aagatgccgg gttttatatt tttatagaca aataataagc aaagggagca 2880
ctgggttgac tttcaggtac taaatacctc aacctatggt ataatggttg actgggtttce 2940
tctgtatagt actggcatgg tacggagatg tttcacgaag tttgttcatc agactcctgt 3000
gcaactttcc caatgtggcc taaaaatgca acttcttttt attttctttt gtaaatgttt 3060
aggttttttt gtatagtaaa gtgataattt ctggaattag aaaaaaaaaa aaaaaaaaa 3119
<210> SEQ ID NO 24

<211> LENGTH: 739

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

«400> SEQUENCE: 24
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114

Met

Ile

Ser

Thr

Ser

65

Thr

Ala

Tyr

Ala

Phe

145

Ser

Ser

Leu

Thr

Asn

225

Ser

Phe

Asn

Tyr

Glu

305

Pro

Val

Ser

Thr

Val

385

Tyr

Asn

Pro

Met

Arg

Thr

50

Pro

Met

Thr

Ser

Gly

130

Asp

Gln

Leu

Val

Val

210

Thr

Val

Trp

Ala

Val

290

Leu

Arg

Met

Pro

Leu

370

Thr

Ser

Gly

Gly

Phe

Tyr

35

Gly

Leu

Asn

Cys

Phe

115

Lys

Arg

Glu

Glu

Cys

195

Arg

Val

Thr

Ser

Thr

275

Cys

Ile

Ile

Gly

Leu

355

Ser

Cys

Phe

Ser

Lys

Ala

20

Leu

Cys

Asn

Pro

Glu

100

Pro

Pro

Leu

Phe

Val

180

Arg

Gln

Ile

Met

Lys

260

Leu

Glu

Val

Ala

Cys

340

Ser

Pro

Gly

Pro

Ser

Met

Ala

Ala

Glu

Gly

Val

85

Ser

Lys

Ile

Glu

Leu

165

Thr

Ala

Ala

Ser

Thr

245

Lys

Thr

Gly

Gln

Ala

325

Glu

Gly

Val

His

Arg

405

Val

Val

Ser

Gln

Ser

Lys

70

Ser

Arg

Asp

Thr

Ile

150

Glu

Phe

Lys

Val

Val

230

Cys

Leu

Leu

Val

Glu

310

Gln

Ser

Lys

Ser

Lys

390

Asp

Thr

Val

Gln

Ile

Pro

55

Val

Phe

Lys

Pro

Val

135

Asp

Asp

Thr

Leu

Lys

215

Asn

Ser

Asp

Ile

Asn

295

Lys

Ile

Pro

Val

Phe

375

Lys

Pro

Val

Ile

Ala

Gly

40

Phe

Thr

Gly

Leu

Glu

120

Lys

Leu

Ala

Pro

His

200

Glu

Pro

Ser

Asn

Ala

280

Leu

Pro

Gly

Ser

Arg

360

Glu

Leu

Glu

Ser

Leu

Phe

25

Asp

Phe

Asn

Asn

Glu

105

Ile

Cys

Leu

Asp

Val

185

Ile

Leu

Ser

Glu

Gly

265

Met

Ile

Phe

Asp

Phe

345

Ser

Asn

Glu

Ile

Cys

Gly

10

Lys

Ser

Ser

Glu

Glu

90

Lys

His

Ser

Lys

Arg

170

Ile

Asp

Gln

Thr

Gly

250

Asn

Arg

Gly

Thr

Ser

330

Ser

Glu

Glu

Lys

Glu

410

Lys

Ala

Ile

Val

Trp

Gly

75

His

Gly

Leu

Val

Gly

155

Lys

Glu

Glu

Val

Lys

235

Leu

Leu

Met

Lys

Val

315

Val

Trp

Gly

His

Gly

395

Met

Val

Ser

Glu

Ser

Arg

60

Thr

Ser

Ile

Ser

Ala

140

Asp

Ser

Asp

Met

Tyr

220

Leu

Pro

Gln

Glu

Asn

300

Glu

Met

Arg

Thr

Ser

380

Ile

Ser

Pro

Asn

Thr

Leu

45

Thr

Thr

Tyr

Gln

Gly

125

Asp

His

Leu

Ile

Asp

205

Gln

Ala

His

Asp

285

Arg

Ile

Leu

Thr

Asn

365

Tyr

Gln

Gly

Ser

Ile

Thr

30

Thr

Gln

Ser

Leu

Val

110

Pro

Val

Leu

Glu

Gly

190

Ser

Ser

Glu

Pro

Leu

270

Ser

Lys

Ser

Thr

Gln

350

Ser

Leu

Val

Gly

Val

Leu

15

Pro

Cys

Ile

Thr

Cys

95

Glu

Leu

Tyr

Met

Thr

175

Lys

Val

Pro

Gly

Glu

255

Ser

Gly

Glu

Pro

Cys

335

Ile

Thr

Cys

Glu

Leu
415

Tyr

Trp

Glu

Ser

Asp

Leu

80

Thr

Ile

Glu

Pro

Lys

160

Lys

Val

Pro

Lys

Gly

240

Ile

Gly

Ile

Val

Gly

320

Ser

Asp

Leu

Thr

Leu

400

Val

Pro



115

US 7,910,315 B2

-continued

116

Leu

Asn

Ser

465

Leu

Lys

Asp

Ser

Leu

545

Asn

Tyr

Glu

Pro

Cys

625

Thr

Lys

Lys

Glu

Ala

705

Arg

Ser

<210>
<211>
<212>
<213>
<220>
<223>

Asp

Ile

450

Leu

Val

Gln

Thr

Val

530

Trp

Ala

Leu

Leu

Ser

610

Gly

Gly

Ala

Val

Asn

690

Ser

Lys

Lys

Arg

435

Glu

Glu

Cys

Arg

Thr

515

Asn

Ser

Thr

Cys

Ile

595

Glu

Asn

Asp

Gln

Gly

675

Asn

Ser

Ala

Val

CD1l46

420

Leu

Phe

Met

Gln

Gln

500

Val

Met

Arg

Leu

Glu

580

Ile

Ser

Val

Thr

Leu

660

Ser

Leu

Asn

<400> SEQUENCE:

gggttcacat tcagtcgtce cagatcgtgg agtccagtgg tctgtacace ttggagageg

ttctgaagge ccagetggec aaagaggata aagatgccca gttttactgt gagctcaact

accggctgee cagegggaac cacatgaagg agtctcagga agtcactgtce caggttttet

Glu

Leu

Thr

Ala

485

Ser

Leu

Thr

Gln

Thr

565

Gly

Gln

Val

Pro

Val

645

Lys

Gln

Asp

Ile

Met
725

SEQ ID NO 25
LENGTH :
TYPE: DNA
ORGANISM: Artificial
FEATURE:
OTHER INFORMATION: Predicted nucleic acid sequence for dog

180

25

«210> SEQ ID NO 26

Ile

Glu

Phe

470

Lys

Thr

Val

Cys

Leu

550

Leu

Ile

Val

Lys

Glu

630

Leu

Asp

Leu

Tyr

Ile

710

Lys

Glu

Asp

455

Ile

Leu

Gln

Ser

Leu

535

Pro

Ile

Asn

Thr

Glu

615

Thr

Lys

Ala

Arg

Phe

685

Pro

Gly

Leu

440

Thr

Pro

His

Thr

Pro

520

Ser

Asn

Ser

Gln

Pro

600

Gly

Trp

Ser

Gly

Ser

680

Ser

Ala

Ser

425

Leu

Asp

Thr

Ile

Leu

505

Ser

Gln

Gly

Thr

Ala

585

Lys

Asp

Ile

Ile

Val

665

Leu

Pro

Ile

Tyr

Lys

Met

Ile

Asp

490

Tyr

Ser

Gly

Glu

Lys

570

Gly

Asp

Thr

Ile

Asp

650

Tyr

Thr

Glu

Gly

Ser
730

Gly

Lys

Glu

475

Asp

Val

Ile

Phe

Leu

555

Met

Arg

Ile

Val

Leu

635

Gly

Glu

Leu

Leu

Met

715

Leu

Glu

Ser

460

Asp

Met

Asn

Leu

Pro

540

Gln

Glu

Ser

Lys

Ile

620

Lys

Ala

Cys

Asp

Leu

700

Ile

Val

Thr

445

Leu

Thr

Glu

Val

Glu

525

Ala

Pro

Asp

Arg

Leu

605

Lys

Tyr

Glu

Val

685

Val

Ile

Glu

430

Ile

Glu

Gly

Phe

Ala

510

Glu

Pro

Leu

Ser

Lys

590

Thr

Ser

Lys

Thr

Ser

670

Gln

Leu

Tyr

Ala

Leu

Asn

Lys

Glu

495

Pro

Gly

Lys

Ser

Gly

575

Glu

Ala

Cys

Ala

Ile

655

Lys

Gly

Tyr

Phe

Gln
735

Glu

Lys

Ala

480

Pro

Arg

Ser

Ile

Glu

560

Val

Val

Phe

Thr

Glu

640

Arg

Asn

Arg

Phe

Ala

720

Lys
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-continued
<211> LENGTH: 3335
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 26
ggcacgaget ccggecggga ageatgggge tteccagget ggtetgegee ttettgeteg 60

cegectgetg ctgetgteet cgegtegegg gtgtgecegy agaggetgag cagectgege 120
ctgagetggt ggaggtggaa gtgggeagea cageccttet gaagtgegge cteteccagt 180
cccaaggcaa cctcagecat gtegactggt tttetgteca caaggagaag cggacgetea 240

tettecgtgt gegecaggge cagggecaga gegaacctgyg ggagtacgayg cageggetcea 300

gectecagga cagagggget actetggece tgactcaagt caccecccaa gacgagegea 360
tettettgty ccagggcaay cgeccteggt cccaggagta cegcatccag ctecgegtet 420
acaaagctee ggaggageca aacatccagg tcaaccecct gggcateect gtgaacagta 480

aggagcctga ggaggteget acctgtgtag ggaggaacgg gtaccccatt cctcaagtcea 540
tctggtacaa gaatggecgy cctctgaagg aggagaagaa ccgggtccac attcagtegt 600
cccagactgt ggagtcgagt ggtttgtaca ccttgcagag tattetgaag gcacagetgg 660
ttaaagaaga caaagatgcc cagttttact gtgagctcaa ctaccggetyg cccagtggga 720
accacatgaa ggagtccagg gaagtcaccg tccctgtttt ctacccgaca gaaaaagtgt 780
ggctggaagt ggagecegtyg ggaatgetga aggaagggga ccgegtggaa atcaggtgtt 840
tggctgatgg caacccteca ccacacttca gcatcagcaa gcagaacceco agcaccaggyg 900
aggcagagga agagacaacc aacgacaacg gggtcctggt getggagect geccggaagyg 960
aacacagtgg gcgctatgaa tgtcagggcece tggacttgga caccatgata tcgectgetga 1020
gtgaaccaca ggaactactg gtgaactatg tgtctgacgt ccgagtgagt cccgcagecc 1080
ctgagagaca ggaaggcagc agcectcacce tgacctgtga ggcagagagt agecaggacce 1140
tcgagtteca gtggetgaga gaagagacag accaggtgct ggaaaggggg cctgtgette 1200
agttgcatga cctgaaacgg gaggcaggag gcggctatcg ctgcgtggeg tctgtgecca 1260
gcatacccgyg cctgaaccgce acacagctgg tcaacgtgge catttttgge cccccttgga 1320
tggcattcaa ggagaggaag gtgtgggtga aagagaatat ggtgttgaat ctgtcttgtg 1380
aagcgtcagg gcacccecgg cccaccatct cctggaacgt caacggcacyg gcaagtgaac 1440
aagaccaaga tccacagcga gtcctgagca ccctgaatgt cctecgtgacce ccggagetgt 1500
tggagacagg tgttgaatgc acggcctcca acgacctggg caaaaacacc agcatcctcet 1560
tcctggaget ggtcaattta accaccctca caccagactc caacacaacc actggcectca 1620
gcacttccac tgccagtcct cataccagag ccaacagcac ctccacagag agaaagetge 1680
cggagccgga gagceggggce gtggtcatcg tggctgtgat tgtgtgcatce ctggtectgg 1740
cggtgctggg cgctgtecte tatttcectcet ataagaaggg caagctgcecg tgcaggegcet 1800
cagggaagca ggagatcacg ctgccccegt ctcecgtaagag cgaacttgta gttgaagtta 1860
agtcagataa gctcccagaa gagatgggee tcctgcaggg cagcageggt gacaagaggg 1920
ctccgggaga ccagggagag aaatacatcg atctgaggca ttagccccga atcacttcag 1980
ctccettece tgcctggacce attcccaget ccctgctcac tcttcectetca geccaaagect 2040
ccaaagggac tagagagaag cctcctgcte ccctegectyg cacaccccect ttcaaaggge 2100
cactgggtta ggacctgagg acctcacttg gccctgcaag gecccgctttt cagggaccag 2160

tccaccacca tctectecac gttgagtgaa gctcatccca agcaaggagce cccagtctcece 2220
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-continued

cgagcgggta ggagagttte ttgcagaacg tgttttttet ttacacacat tatggetgta 2280
aatacctgge tcectgecage agetgagetg ggtagectet ctgagetggt ttectgecce 2340
aaaggctgge ttecaccate caggtgecace actgaagtga ggacacaccg gagccaggeg 2400
cctgetcecatyg ttgaagtgeg ctgttcacac ccgetecgga gagcacccca gcagcateca 2460
gaagcagetyg cagtgttget geccaccacee tectgtetge ctettcaaag tetectgtga 2520
cattttttet ttggtcagaa gccaggaact ggtgtcattce cttaaaagat acgtgecggg 2580
geccaggtgty gtggcteacyg cctgtaatec cageactttyg ggaggccgag gegggeggat 2640
cacaaagtca ggacgagacc atcctggeta acacggtgaa accctgtcete tactaaaaat 2700
acaaaaaaaa attagctagg cgtagtggtt ggcacctata gtcccagceta ctceggaaggce 2760
tgaagcagga gaatggtatg aatccaggag gtggagettyg cagtgagcceg agaccgtgec 2820
actgcactec agectgggea acacagegag actccgtete gaggaaaaaa aaagaaaaga 2880
cgcgtgectyg cggtgaggaa gctgggeget gttttcecgagt tcaggtgaat tagectcaat 2940
cceccegtgtt cacttggete ccatagecct cttgatggat cacgtaaaac tgaaaggcag 3000
cggggagcag acaaagatga ggtctacact gtccttcatg gggattaaag ctatggttat 3060
attagcacca aacttctaca aaccaagctc agggccccaa ccctagaagg gcccaaatga 3120
gagaatggta cttagggatg gaaaacgggc ctggctagag ctacgggtgt gtgtgtetgt 3180
ctatgtgtat gcatacatat gtgtgtatat atggttttgt caggtgtgta aatttgcaaa 3240
ttgtttcett tatatatgta tgtatatata tatatgaaaa tatatatata tatgaaaaat 3300
aaagcttaat tgtcccagaa aaaaaaaaaa aaaaa 3335
«210> SEQ ID NO 27

«211> LENGTH: 646

«212> TYPE: PRT

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 27

Met Gly Leu Pro Arg Leu Val Cys Ala Phe Leu Leu Ala Ala Cys Cys
1 5 10 15

Cys Cys Pro Arg Val Ala Gly Val Pro Gly Glu Ala Glu Gln Pro 2Ala
20 25 30

Pro Glu Leu Val Glu Val Glu Val Gly Ser Thr Ala Leu Leu Lys Cys
35 40 45

Gly Leu Ser Gln Ser Gln Gly Asn Leu Ser His Val Asp Trp Phe Ser
50 55 60

Val His Lys Glu Lys Arg Thr Leu Ile Phe Arg Val Arg Gln Gly Gln
65 70 75 80

Gly Gln Ser Glu Pro Gly Glu Tyr Glu Gln Arg Leu Ser Leu Gln Asp
85 90 95

Arg Gly Ala Thr Leu Ala Leu Thr Gln Val Thr Pro Gln Asp Glu Arg
100 105 110

Ile Phe Leu Cys Gln Gly Lys Arg Pro Arg Ser Gln Glu Tyr Arg Ile
115 120 125

Gln Leu Arg Val Tyr Lys Ala Pro Glu Glu Pro Asn Ile Gln Val Asn
130 135 140

Pro Leu Gly Ile Pro Val Asn Ser Lys Glu Pro Glu Glu Val Ala Thr
145 150 155 160

Cys Val Gly Arg Asn Gly Tyr Pro Ile Pro Gln Val Ile Trp Tyr Lys
165 170 175

Asgn Gly Arg Pro Leu Lys Glu Glu Lys Asn Arg Val Hisg Ile Gln Ser
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Ser

Lys

Leu

225

Val

Glu

Leu

Pro

Leu

305

Gln

Glu

Pro

Ser

Val

385

Ala

Leu

Met

Leu

Val

Phe

Thr

Ser

545

Val

Ala

Ser

Gln

Ala

210

Asn

Thr

Pro

Ala

Ser

290

Val

Ala

Leu

Glu

Ser

370

Leu

Gly

Asn

Ala

Leu

450

Val

Ser

Glu

Leu

Thr

530

Thr

Ile

Val

Gly

Thr

195

Gln

Tyr

Val

Val

Asp

275

Thr

Leu

Trp

Leu

Arg

355

Gln

Glu

Gly

Arg

Phe

435

Ser

Asn

Thr

Cys

Glu

515

Gly

Ser

Val

Leu

Lys
595

180

Val

Leu

Arg

Pro

Gly

260

Gly

Arg

Glu

Asn

Val

340

Gln

Asp

Arg

Gly

Thr
420

Gly

Leu

Thr

500

Leu

Leu

Thr

Ala

Tyr

580

Gln

Glu

Val

Leu

Val

245

Met

Asn

Glu

Pro

Leu

325

Asn

Glu

Leu

Gly

Tyr

405

Gln

Glu

Glu

Thr

Asn

485

Ala

Val

Ser

Glu

Val

565

Phe

Glu

Ser

Lys

Pro

230

Phe

Leu

Pro

Ala

Ala

310

Asp

Tyr

Gly

Glu

Pro

390

Arg

Leu

Arg

Ala

Ala

470

Val

Ser

Asn

Thr

Arg

550

Ile

Leu

Ile

Ser

Glu

215

Ser

Tyr

Lys

Pro

Glu

295

Arg

Thr

Val

Ser

Phe

375

Val

Cys

Val

Lys

Ser

455

Ser

Leu

Asn

Leu

Ser

535

Lys

Val

Tyr

Thr

Gly

200

Asp

Gly

Pro

Glu

Pro

280

Glu

Lys

Met

Ser

Ser

360

Gln

Leu

Val

Lys

Val

440

Gly

Glu

Val

Asp

Thr

520

Thr

Leu

Cys

Lys

Leu
600

185

Leu

Lys

Asn

Thr

Gly

265

His

Glu

Glu

Ile

Asp

345

Leu

Trp

Gln

Ala

Leu

425

Trp

His

Gln

Thr

Leu

505

Thr

Ala

Pro

Ile

Lys

585

Pro

Tyr

Asp

His

Glu

250

Asp

Phe

Thr

His

Ser

330

Val

Thr

Leu

Leu

Ser

410

Ala

Val

Pro

Asp

Pro

490

Gly

Leu

Ser

Glu

Leu

570

Gly

Pro

Thr

Ala

Met

235

Lys

Arg

Ser

Thr

Ser

315

Leu

Arg

Leu

Arg

His

395

Val

Ile

Lys

Arg

Gln

475

Glu

Lys

Thr

Pro

Pro

555

Val

Lys

Ser

Leu

Gln

220

Lys

Val

Val

Ile

Asn

300

Gly

Leu

Val

Thr

Glu

380

Asp

Pro

Phe

Glu

Pro

460

Asp

Leu

Asn

Pro

His

540

Glu

Leu

Leu

Arg

Gln

205

Phe

Glu

Trp

Glu

Ser

285

Asp

Arg

Ser

Ser

Cys

365

Glu

Leu

Ser

Gly

Asn

445

Thr

Pro

Leu

Thr

Asp

525

Thr

Ser

Ala

Pro

Lys
605

190

Ser

Tyr

Ser

Leu

Ile

270

Lys

Asn

Tyr

Glu

Pro

350

Glu

Thr

Lys

Ile

Pro

430

Met

Ile

Gln

Glu

Ser

510

Ser

Arg

Arg

Val

Cys

590

Thr

Ile

Cys

Arg

Glu

255

Arg

Gln

Gly

Glu

Pro

335

Ala

Ala

Asp

Arg

Pro

415

Pro

Val

Ser

Arg

Thr

495

Ile

Asn

Ala

Gly

Leu

575

Arg

Glu

Leu

Glu

Glu

240

Val

Cys

Asn

Val

Cys

320

Gln

2la

Glu

Gln

Glu

400

Gly

Trp

Leu

Trp

Val

480

Gly

Leu

Thr

Asn

Val

560

Gly

Arg

Leu
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Val Val Glu Val Lys Ser Asp Lys Leu Pro Glu Glu Met Gly Leu Leu

610

615

620

Gln Gly Ser Ser Gly Asp Lys Arg Ala Pro Gly Asp Gln Gly Glu Lys
625 630

Tyr Ile Asp Leu Arg His

645

<210> SEQ ID NO 28
<211> LENGTH: 8694
<212> TYPE: DNA
<213> ORGANISM: Canis
<400> SEQUENCE: 28
teggecteay ctgctgggay
caacggacct tcgagatacc
ttgtgagggt gctgetgget
ctgttggaag gtcatcgaty
ttgatgagag catgtacagc
aggaacactce cgtctcactt
tgtatctegyg agaattttte
cccaaageat ctecatgece
actacaagct gtecagtgag
ttcaagtect getgtcagac
atatctttge tgaggatgac
actttgccaa ctectgggec
ccagecagece atgcaatgte
agctectgaa gagtgecteyg
ttgtcgcect gtgtgaaagy
gggtcctect ggagtacgece
ccgaccacag cgtctgecga
ccecttgeac cagaacttge
tagatggetyg cagctgeccec
ctgagtgtte ctgtgtgeat
actgccacac ctgcatttge
gcgagtgtet ggtcacagga
tcagtgggat ctgccagtac
tcatagagac tgtccagtgt
tecegectgee tggacatcac
tggatggeca ggatatccag
tgatggcecte cgtgegecte
gcaggetget ggtgacgetyg
actacaacgg caaccggggyg
tggaggactt cgggaacgcec

accgegatce ctgcagecte

tgctgacgte ctegaagtte

familiaris

catggectay

tgttggecce

ctggecctea

gceecgatgta

tttgcgggag

atcgggggtt

gacattcatt

tacgcctceca

gcetacgget

agatacttca

ttcaggacte

ctgagecagty

tcctetgaty

gtgtttgece

actctgtgca

cgggectgtyg

ccagcatgec

cagagcctte

gagggccagce

gctgggcaac

cgaaatagcc

cagtcccact

ctgctggece

gcegatgace

aacagcctty

attcctctece

agctacgggg

tcececeggect

gacgactteyg

tggaagctge

aaccegegec

gagcectgee

635

gceggtggeyg ctgtegtgeg

gcttgcaggy aaagatgagt

tecttgecagy gaaactttgt

gectettogy aggtgactte

attgcagtta ccteetgget

tccaaaatgg caaaagagtyg

tgtttgtcaa tggtaccaty

atgggctgta tctagaggec

ttgtggccag aattgatgge

acaagaccty tgggetgtgt

aagaagggac gttgactteg

gggaacaacyg gtgcaaacgg

aagtgcagca ggtcetgtgyg

gctgecacce getggtggac

cctgtgteca ggggatggayg

cccageaggg ggttgtettyg

ctgctggcat ggagtacaag

atgtcaaaga agtgtgtcag

tcctggatga aggccactge

ggtaccctee gggegectece

tgtggatctyg cagcaatgaa

tcaagagctt cgacaacagyg

aggactgcca ggaccacacc

tggatgctgt ctgcacccge

tgaagctgaa gcatggggga

tgcaaggtga cctcegeatc

aggacctgca gatggattgg

acgcggggaa gacgtgeggce

tgacgcecge aggcectggeyg

tcggggecty cgagaaccty

aggccaggtt tgcggaggag

accgageggt gggtectceag

640

gcecaccettee

cctaccagac

acaaaaggga

atcaacacct

ggggactgcce

agcctetecy

ctgcagggga

gaggetgget

aatggcaact

ggcaacttta

gaccactatg

gtgtccecte

gagcagtgece

cctgagectt

tgccettygty

tacggetgga

gagtgegtgt

gagcaatgtg

gtgggaagtyg

ctettacagy

gaatgcccag

tacttcacct

ttetetgtty

tcggtcacey

ggagtcteca

cagcacaccyg

gacggccgygg

ctgtgcggga

gagccectgg

cagaagcagce

gegtgegege

cectacgtge

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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agaactgecg ctacgacgte tgetectget ccgacggcag agactgtett tgcagegecg 1980
tggccaacta cgecgcagee tgtgeccgga ggggegtgea categegtgyg cgggageccg 2040
gettetgtge getgagetge ccccagggece aggtgtacet gecagtgtggg accccctgea 2100
acatgacctg tcgctececte tecttaccegyg aggaggactg caatgaggte tgettggaag 2160
getgettety ceccccagygyg ctgtacctgyg atgagagggy agattgtgtyg cccaaggete 2220
agtgtceetg ttactatgat ggtgagatct ttcagcccga agacatcette tcagaccatce 2280
acaccatgtg ctactgtgag gatggcttca tgcactgtac cacaagtgga ggcctgggaa 2340
gectgetgee caacceggtyg ctcagcagec cccggtetca ccgcagcaaa aggagectgt 2400
cctgteggee cecccatggte aagttggtgt gtcececgetga taacccgagg getgaaggac 2460
tggagtgtge caaaacctgc cagaactatg acctgcagtyg catgagcaca ggctgtgtet 2520
ccggetgect ctgcecgeag ggcatggtcee ggcatgaaaa caggtgtgtg gegetggaaa 2580
gatgtcccectyg cttccaccaa ggccaagagt acgccccagyg agaaaccgtg aaaattgact 2640
gcaacacttyg tgtctgtcgg gaccggaagt ggaactgcac agaccatgtg tgtgatgeca 2700
cttgctetge catcggecatyg gcgcactace tcaccttcoga cggactcaag tacctgttec 2760
ctggggagtg ccagtatgtt ctggtgcagg attactgtgg cagtaaccct gggaccttec 2820
ggatcctyggt ggggaacgag gggtgcaget acccctcagt gaaatgcaag aagcgggtca 2880
ccatcctggt ggaaggagga gagattgaac tgtttgatgg ggaggtgaat gtgaagaaac 2940
ccatgaagga tgagactcac tttgaggtgg tagagtcetgg tcagtacgtce attcetgetge 3000
tgggcaaggce actctetgtg gtetgggace accgectgag catctcetgtg accctgaagce 3060
ggacatacca ggagcaggtg tgtggectgt gtgggaattt tgatggcatc cagaacaatg 3120
atttcaccag cagcagcctc caaatagaag aagaccctgt ggaccttggg aattcctgga 3180
aagtgaacce gcagtgtgec gacaccaaga aagtaccact ggactcctet cctgecgtet 3240
gccacaacaa catcatgaag cagacgatgg tggattcctce ctgcaggatc ctcaccagtg 3300
atattttecca ggactgcaac aggctggtgg accctgagcece attcctggac atttgecatcet 3360
acgacacttg ctcctgtgag tccattgggg actgcacctg cttcectgtgac accattgcetg 3420
cttacgccca tgtctgtgec cagcatggca aggtggtagce ctggaggaca gccacattct 3480
gtccccagaa ttgcgaggag cggaatctce acgagaatgg gtatgagtgt gagtggeget 3540
ataacagctg tgccecctgece tgtcccatca cgtgccagca ccccgagceca ctggecatgec 3600
ctgtacagtg tgttgaaggt tgccatgcgc actgccctcece agggaaaatc ctggatgagce 3660
ttttgcagac ctgcatcgac cctgaagact gtcctgtgtg tgaggtggct ggtcgtcget 3720
tggccccagg aaagaaaatc atcttgaacc ccagtgaccce tgagcactgc caaatttgtce 3780
attgtgatgg tgtcaacttc acctgtcagg cctgcagaga acccggaagt cttgtggtgce 3840
cccccacaga aggcecccatt ggetctacca cctegtatgt ggaggacacg ccggagcecge 3900
ccctecatga cttcecactge agcaggctte tggacctggt tttectgetg gatggctect 3960
ccaagctgtce tgaggacgag tttgaagtgc tgaaggtctt tgtggtgggt atgatggagce 4020
atctgcacat ctcccagaag cggatccgcg tggctgtggt ggagtaccac gacggctcecc 4080
acgcctacat cgagctcaag gaccggaagce gaccctcaga getgeggege atcaccagee 4140
aggtgaagta cgcgggcagc gaggtggect ccaccagtga ggtcttaaag tacacgcetgt 4200
tccagatctt tggcaagatc gaccgccegg aagcgtctceg cattgcectg ctectgatgg 4260

ccagccagga gecctcaagg ctggeccgga atttggtcoceg ctatgtgcag ggcctgaaga 4320
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agaagaaagt cattgtcatc cctgtgggca tegggeccca cgccagectt aagcagatcece 4380
acctcataga gaagcaggece cctgagaaca aggectttgt gttcagtggt gtggatgagt 4440
tggagcageg aagggatgag attatcaact acctctgtga ccttgeccce gaagcaccetg 4500
ccecctactca gecacecccca atggeccagg tcacggtggg tteggagetg ttgggggttt 4560
catctccagg acccaaaagg aactccatgg tectggatgt ggtgtttgte ctggaagggt 4620
cagacaaaat tggtgaggcc aactttaaca aaagcaggga gttcatggag gaggtgatte 4680
agcggatgga cgtgggecag gacaggatce acgtcacagt getgecagtac tcgtacatgg 4740
tgaccgtgga gtacacctte agecgaggege agtccaaggg cgaggtcecta cagcaggtge 4800
gggatatceyg ataccggggt ggcaacagga ccaacactgg actggecctg caatacctgt 4860
ccgaacacag ctteteggte agecaggggg accgggagca ggtacctaac ctggtctaca 4920
tggtcacagg aaacccegcet tctgatgaga tcaagcggat gectggagac atccaggtgg 4980
tgccecategg ggtgggteca catgecaatg tgcaggaget ggagaagatt ggctggecca 5040
atgccccecat cctcatecat gactttgaga tgctceccecteg agaggctcecet gatcetggtge 5100
tacagaggtg ctgctctgga gaggggctge agatccccac cctcetceecee acceccagatt 5160
gcagccagece cctggatgtg gtectectec tggatggete ttecageatt ccagettett 5220
actttgatga aatgaagagc ttcaccaagg ctttcatttc aagagctaat atagggeccc 5280
ggctcactca agtgtcggtg ctgcaatatg gaagcatcac cactatcgat gtgccttgga 5340
atgtagccta tgagaaagtc catttactga gecttgtgga cctcatgcag caggagggag 5400
gccccageca aattggggat gcetttgaget ttgeccegtgeg atatgtcacce tcagaagtece 5460
atggtgccag gcccggagece tcgaaagegg tggttatcct agtcacagat gtctecegtgg 5520
attcagtgga tgctgcagec gaggecgeca gatccaaccg agtgacagtg ttccccattg 5580
gaatcgggga tcggtacagt gaggeccage tgageagett ggeaggecca aaggetgget 5640
ccaatatggt aaggctccag cgaattgaag acctccccac cgtggccacce ctgggaaatt 5700
ccttetteca caagetgtge tetgggtttg atagagtttg cgtggatgag gatgggaatg 5760
agaagaggcc cggggatgtc tggaccttgce cagaccagtg ccacacagtg acttgcctgce 5820
cagatggcca gaccttgectg aagagtcatc gggtcaactg tgaccggggg ccaaggectt 5880
cgtgccccaa tggccageccce cctetcaggg tagaggagac ctgtggetgce cgctggacct 5940
gtcecetgtgt gtgcatggge agctctacce ggcacatcgt gacctttgat gggcagaatt 6000
tcaagctgac tggcagctgt tcgtatgtcce tatttcaaaa caaggagcag gacctggagg 6060
tgattctcca taatggtgcc tgcagccctg gggcgaagga gacctgcatg aaatccattg 6120
aggtgaagca tgacggcctc tcagttgagc tccacagtga catgcagatg acagtgaatg 6180
ggagactagt ctccatccca tatgtgggtg gagacatgga agtcaatgtt tatgggacca 6240
tcatgtatga ggtcagattc aaccatcttg gccacatctt cacattcacc ccccaaaaca 6300
atgagttcca gctgcagctc agccccagga cctttgectte gaagacatat ggtctcetgtyg 6360
ggatctgtga tgagaacgga gccaatgact tcattctgayg ggatgggaca gtcaccacag 6420
actggaaggc actcatccag gaatggaccg tacagcagct tgggaagaca tgccagcectyg 6480
tcecctgagga gcagtgtect gtctccagca gttcecccactg ccaggtecte ctectcagaat 6540
tgtttgcecga gtgccacaag gtcctegete cagccacctt ttatgccatg tgccagecccyg 6600
acagttgcca cccgaagaaa gtgtgtgagg cgattgcctt gtatgcccac ctctgtcgga 6660

ccaaaggggt ctgtgtggac tggaggaggyg ccaatttctg tgctatgtca tgtcecaccat 6720
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cectggtgta caaccactgt gagecatgget gecctegget ctgtgaagge aatacaaget 6780
cctgtgggga ccaacccteg gaaggetget tetgeeccee aaaccaagte atgctggaag 6840
gtagetgtgt cececcgaggag gectgtacee agtgcatcag cgaggatgga gtceggcace 6900
agttecctgga aacctgggte ccageccace agecttgeca gatctgecacg tgectcagtyg 6960
ggeggaaggt caactgtacg ttgeagecct gecccacage cagagetcee acctgtggee 7020
cgtgtgaagt ggecegecte cgecagaacyg cagagcagtyg ctgcecggag tacgagtgtg 7080
tgtgtgacct ggtgagetgt gacctgecce cggtgectece ctgcgaagat ggcectecaga 7140
tgaccctgac caatectgge gagtgcagac ccaacttcac ctgtgectge aggaaggatg 7200
aatgecagacyg ggagtceceg ccetettgte cccegeaceg gacgecggee ctteggaaga 7260
ctcagtgetg tgatgagtat gagtgtgcat gcaactgtgt caactccacg gtgagcetgec 7320
tgctggggta cctggecteg getgtcacca acgactgtgg ctgcaccaca acaacctget 7380
tccctgacaa ggtgtgtgte caccgaggca ccatctacce tgtgggecag ttetgggagg 7440
aggcctgtga cgtgtgecace tgcacggact tggaggactce tgtgatggge ctgegtgtgg 7500
cccagtgete ccagaagccce tgtgaggaca actgectgte gggcettcact tatgtectte 7560
atgaaggcga gtgctgtgga aggtgtctge catctgectyg tgaggtggtce atcggttceac 7620
cacggggcga cgcccagtcet cactggaaga atgttggcete tcactgggec tcccectgaca 7680
accccetgect catcaatgag tgtgtceccgag tgaaggaaga ggtcetttgtg caacagagga 7740
atgtctectg cecceccagetyg aatgtceccca cetgecccac gggcettecag ctgagetgta 7800
agacctcaga gtgttgtccee acctgtcact gecgagcccct ggaggcectge ttgctcaatg 7860
gtaccatcat tgggccgggg aaaagtctga tgattgatgt gtgtacaacc tgccgetgea 7920
ccgteccaggt gggagtcatce tctggattca agctggagtg caggaagacce acctgtgagg 7980
catgcccect gggttataag gaagagaaga accaaggtga atgcetgtggg agatgtcetgce 8040
ctatagcttg caccattcag ctaagaggag gacagatcat gacactgaag cgtgatgaga 8100
ctatccagga tggctgtgac agtcacttct gcaaggtcaa tgaaagagga gagtacatct 8160
gggagaagayg agtcacgggt tgcccacctt tcgatgaaca caagtgtctg gctgagggag 8220
ggaaaatcat gaaaattcca ggcacctgct gtgacacatyg tgaggagcca gaatgcaagg 8280
atatcattgc caagctgcag cgtgtcaaag tgggagactg taagtctgaa gaggaagtgg 8340
acattcatta ctgtgagggt aaatgtgcca gcaaagccgt gtactccatc cacatggagg 8400
atgtgcagga ccagtgctece tgctgctege ccacccagac ggageccatyg caggtgcecce 8460
tgcgectgcac caatggctcc ctcatctacc atgagatcct caatgccatg caatgcaggt 8520
gttccecccayg gaagtgcage aagtgaggcce actgccctgg atgctactgt cgectgectt 8580
acccgaccte actggactgg ccagagtgct gctcagtcct cctcagtcect cctectgete 8640
tgctecttgtg cttecectgatc ccacaataaa ggtcaatctt tcaccttgca aaaa 8694
<210> SEQ ID NO 29

<211> LENGTH: 2813

<212> TYPE: PRT

<213> ORGANISM: Canis familiaris

<400> SEQUENCE: 29

Met Ser Pro Thr Arg Leu Val Arg Val Leu Leu Ala Leu Ala Leu Ile
1 5 10 15

Leu Pro Gly Lys Leu Cys Thr Lys Gly Thr Val Gly Arg Ser Ser Met
20 25 30
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Ala

Ser

Cys

65

Arg

Phe

Tyr

Leu

145

Leu

Glu

Leu

Pro

Cys

225

Val

Cys

Arg

Ser

Val

305

Cys

Leu

Ala

Thr

Pro

385

Asn

Asp

Ala

Pro

Arg

Met

50

Gln

Val

Val

Ala

Ser

130

Phe

Cys

Gly

Ser

Cys

210

Gln

Asp

Val

Ala

Val

290

Ser

Gln

Asp

Gly

Cys

370

Gly

Arg

Cys

Asp

Gly

Cys

35

Tyr

Glu

Ser

Asn

Ser

115

Ser

Gln

Gly

Thr

Ser

195

Asn

Leu

Pro

Gln

Cys

275

Cys

Pro

Glu

Glu

Gln

355

Ile

Glu

Tyr

Gln

Asp

435

His

Ser

Ser

His

Leu

Gly

100

Asn

Glu

Val

Asn

Leu

180

Gly

Val

Leu

Glu

Gly

260

Ala

Arg

Gln
Gly
340

Arg

Cys

Phe

Asp

420

Leu

His

Leu

Phe

Ser

Ser

85

Thr

Gly

Ala

Leu

Phe

165

Thr

Glu

Ser

Lys

Pro

245

Met

Gln

Pro

Thr

Cys

325

His

Tyr

Arg

Leu

Thr

405

His

Asp

Asn

Phe

Ala

Val

70

Val

Met

Leu

Tyr

Leu

150

Asn

Ser

Gln

Ser

Ser

230

Phe

Glu

Gln

Ala

Arg

310

Val

Pro

Asn

Val

390

Phe

Thr

Ala

Ser

Gly

Gly

55

Ser

Tyr

Leu

Tyr

Gly

135

Ser

Ile

Asp

Arg

Asp

215

Val

Cys

Gly

Cys

295

Thr

Asp

Val

Pro

Ser

375

Thr

Ser

Phe

Val

Leu

Gly

Asp

Leu

Leu

Gln

Leu

120

Phe

Asp

Phe

Pro

Cys

200

Glu

Ser

Ala

Pro

Val

280

Pro

Cys

Gly

Gly

Gly

360

Leu

Gly

Gly

Ser

Cys

440

Val

Asp

Cys

Ile

Gly

Gly

105

Glu

Val

Arg

Ala

Tyr

185

Lys

Val

Val

Leu

Cys

265

Val

Ala

Gln

Cys

Ser

345

Ala

Trp

Gln

Ile

Val

425

Thr

Lys

Phe

Ser

Gly

Glu

90

Thr

Ala

Ala

Tyr

Glu

170

Asp

Arg

Gln

Phe

Cys

250

Gly

Leu

Gly

Ser

Ser

330

Ala

Ser

Ile

Ser

Cys

410

Val

Arg

Leu

Ile

Tyr

Gly

75

Phe

Gln

Glu

Arg

Phe

155

Asp

Phe

Val

Gln

Ala

235

Glu

Val

Tyr

Met

Leu

315

Cys

Glu

Leu

Cys

His

395

Gln

Ile

Ser

Lys

Asn

Leu

60

Phe

Phe

Ser

Ala

Ile

140

Asn

Asp

Ala

Ser

Val

220

Arg

Arg

Leu

Glu

300

His

Pro

Cys

Leu

Ser

380

Phe

Tyr

Glu

Val

His

Thr

45

Leu

Gln

Asp

Ile

Gly

125

Asp

Lys

Phe

Asn

Pro

205

Leu

Cys

Thr

Leu

Trp

285

Tyr

Val

Glu

Ser

Gln

365

Asn

Lys

Leu

Thr

Thr
445

Gly

Phe

Ala

Asn

Ile

Ser

110

Tyr

Gly

Thr

Arg

Ser

190

Pro

Trp

Hisg

Leu

Glu

270

Thr

Lys

Lys

Gly

Cys

350

Asp

Glu

Ser

Leu

Val

430

Val

Gly

Asp

Gly

Gly

His

95

Met

Tyr

Asn

Cys

Thr

175

Trp

Ser

Glu

Pro

Cys

255

Tyr

Asp

Glu

Glu

Gln

335

Val

Cys

Glu

Phe

Ala

415

Gln

Arg

Gly

Glu

Asp

Lys

80

Leu

Pro

Lys

Gly

Gly

160

Gln

2la

Ser

Gln

Leu

240

Thr

Ala

His

Cys

Val

320

Leu

His

His

Cys

Asp

400

Gln

Cys

Leu

Val
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Ser

465

Arg

Asp

Ser

Gly

Leu

545

Ala

Glu

Arg

Ala

625

Ala

Val

Ser

Cys

Ala

705

Ile

Leu

Pro

Gly

785

Ser

Gly

Cys

Ala
865

450

Met

Ile

Leu

Pro

Asn

530

Val

Leu

Arg

Pro

Tyr

610

Val

Trp

Tyr

Tyr

Pro

690

Gln

Phe

Cys

Ser

Pro

770

Leu

Thr

Glu

Gln

Val

850

Thr

Asp

Gln

Gln

Ala

515

Arg

Glu

Gln

Phe

Cys

595

Asp

Ala

Arg

Leu

Pro

675

Pro

Cys

Ser

Thr

Ser

755

Met

Glu

Gly

Asn

Glu

835

Cys

Cys

Gly

His

Met

500

Gly

Asp

Lys

Ala

580

His

Val

Asn

Glu

Gln

660

Glu

Gly

Pro

Asp

Thr

740

Pro

Val

Cys

Cys

Arg

820

Tyr

Arg

Ser

Gln

Thr

485

Asp

Ala

Asp

Phe

Gln

565

Glu

Arg

Cys

Tyr

Pro

645

Cys

Glu

Leu

Cys

His

725

Ser

Arg

Lys

Ala

Val

805

Cys

Ala

Asp

Ala

Asp

470

Val

Trp

Gly

Asp

Gly

550

His

Glu

Ala

Ser

Ala

630

Gly

Gly

Asp

Tyr

Tyr

710

His

Gly

Ser

Leu

Lys

790

Ser

Val

Pro

Arg

Ile
870

455

Met

Asp

Lys

Phe

535

Asn

Arg

Ala

Val

Cys

615

Ala

Phe

Thr

Cys

Leu

685

Tyr

Thr

Gly

His

Val

775

Thr

Gly

Ala

Gly

Lys

855

Gly

Gln

Ala

Gly

Thr

520

Val

Ala

Asp

Cys

Gly

600

Ser

Ala

Cys

Pro

Asn

680

Asp

Asp

Met

Leu

Arg

760

Cys

Cys

Cys

Leu

Glu

840

Trp

Met

Ile

Ser

Arg

505

Cys

Thr

Trp

Pro

Ala

585

Pro

Asp

Cys

Ala

Cys

665

Glu

Glu

Gly

Cys

Gly

745

Ser

Pro

Gln

Leu

Glu

825

Thr

Asn

Ala

Pro

Val

490

Gly

Gly

Pro

Lys

Cys

570

Leu

Gln

Gly

Ala

Leu

650

Asn

Val

Arg

Glu

Tyr

730

Ser

Lys

Ala

Asn

Cys

810

Arg

Val

Cys

His

Leu

475

Arg

Arg

Leu

Ala

Leu

555

Ser

Leu

Pro

Arg

Arg

635

Ser

Met

Cys

Gly

Ile

715

Cys

Leu

Arg

Asp

Tyr

795

Pro

Cys

Lys

Thr

Tyr
875

460

Leu

Leu

Leu

Cys

Gly

540

Leu

Leu

Thr

Tyr

Asp

620

Arg

Cys

Thr

Leu

Asp

700

Phe

Glu

Leu

Ser

Asn

780

Asp

Gln

Pro

Ile

Asp

860

Leu

Gln

Ser

Leu

Gly

525

Leu

Gly

Asn

Ser

Val

605

Cys

Gly

Pro

Cys

Glu

685

Cys

Gln

Asp

Pro

Leu

765

Pro

Leu

Gly

Cys

Asp

845

His

Thr

Gly

Tyr

Val

510

Asn

Ala

Ala

Pro

Ser

590

Gln

Leu

Val

Gln

Arg

670

Gly

Val

Pro

Gly

Asn

750

Ser

Arg

Gln

Met

Phe

830

Cys

Val

Phe

Asp

Gly

495

Thr

Tyr

Glu

Cys

Arg

575

Lys

Asn

Cys

His

Gly

655

Ser

Cys

Pro

Glu

Phe

735

Pro

Cys

Ala

Cys

Val

815

His

Asn

Cys

Asp

Leu

480

Glu

Leu

Asn

Pro

Glu

560

Gln

Phe

Cys

Ser

Ile

640

Gln

Leu

Phe

Lys

Asp

720

Met

Val

Arg

Glu

Met

800

Arg

Gln

Thr

Asp

Gly
880
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Leu

Tyr

Gly

Val

Lys

945

Tyr

Arg

Cys

Ser

Ser

Leu

Thr

Gln

Cys

Cys

Thr

Arg

Pro

Cys

Glu

Glu

Val

Lys

Cys

Cys

Glu

930

Pro

Val

Leu

Gly

Ser

1010

Trp
1025

Asp
1040

Met
1055

Asp
1070

Ile
1085

Phe
1100

Gly
1115

Cys
1130

Arg
1145

Pro
1160

Ala
1175

Cys
1190

Arg
1205

Glu
1220

Gln
1235

Gly
1250

Pro
1265

Phe
1280

Tyr

Gly

Ser

915

Gly

Met

Ile

Ser

Leu
995

Ser

Lys

Ser

Val

Cys

Tyr

Cys

Lys

Glu

Tyr

Glu

His

Ile

Leu

His

Ala

Pro

Pro

Leu

-continued
Leu Phe Pro Gly Glu Cys Gln Tyr Val Leu Val Gln
885 890 895
Ser Asn Pro Gly Thr Phe Arg Ile Leu Val Gly 2Asn
900 905 910
Tyr Pro Ser Val Lys Cys Lys Lys Arg Val Thr Ile
920 925
Gly Glu Ile Glu Leu Phe Asp Gly Glu Val Asn Val
935 940
Lys Asp Glu Thr His Phe Glu Val Val Glu Ser Gly
950 955
Leu Leu Leu Gly Lys Ala Leu Ser Val Val Trp Asp
965 970 975
Ile Ser Val Thr Leu Lys Arg Thr Tyr Gln Glu Gln
980 985 990
Cys Gly Asn Phe Asp Gly Ile Gln Asn Asn Asp Phe Thr
1000 1005
Leu Gln Ile Glu Glu Asp Pro Val Asp Leu Gly
1015 1020
Val Asn Pro Gln Cys Ala Asp Thr Lys Lys Val
1030 1035
Ser Pro Ala Val Cys Hisg Asn Asn Ile Met Lys
1045 1050
Agp Ser Ser Cys Arg Ile Leu Thr Ser Asp Ile
1060 1065
Asn Arg Leu Val Asp Pro Glu Pro Phe Leu Asp
1075 1080
Asp Thr Cys Ser Cys Glu Ser Ile Gly Asp Cys
1090 1095
Agsp Thr Ile 2la Ala Tyr Ala His Val Cys Ala
1105 1110
Val Val Ala Trp Arg Thr Ala Thr Phe Cys Pro
1120 1125
Glu Arg Asn Leu His Glu Asn Gly Tyr Glu Cys
1135 1140
Asn Ser Cys Ala Pro Ala Cys Pro Ile Thr Cys
1150 1155
Pro Leu Ala Cys Pro Val Gln Cys Val Glu Gly
1165 1170
Cys Pro Pro Gly Lys Ile Leu Asp Glu Leu Leu
1180 1185
Asp Pro Glu Asp Cys Pro Val Cys Glu Val Ala
1195 1200
Ala Pro Gly Lys Lys Ile Ile Leu Asn Pro Ser
1210 1215
Cys Gln Ile Cys His Cys Asp Gly Val Asn Phe
1225 1230
Cys Arg Glu Pro Gly Ser Leu Val Val Pro Pro
1240 1245
Ile Gly Ser Thr Thr Ser Tyr Val Glu Asp Thr
1255 1260
Leu His Asp Phe His Cys Ser Arg Leu Leu Asp
1270 1275
Leu Asp Gly Ser Ser Lys Leu Ser Glu Asp Glu
1285 1290

Asp

Glu

Leu

Lys

Gln

960

His

Val

Asn

Pro

Gln

Phe

Ile

Thr

Gln

Gln

Glu

Gln

Cys

Gln

Gly

Asp

Thr

Thr

Pro

Leu

Phe
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138

Glu

Ile

Gly

Glu

Val

Phe

Leu

Arg

Val

Glu

Asp

Asp

Ala

Gly

Glu

Glu

Arg

Glu

Gln

Gly

Gln

Gly

Gln

Leu

Phe

Cys

Pro

Val
1295

Ser
1310

Ser
1325

Leu
1340

Ala
1355

Gly
1370

Met
1385

Tyr
1400

Gly
1415

Lys
1430

Glu
1445

Leu
1460

Gln
1475

Pro
1490

Gly
1505

Phe
1520

Ile
1535

Tyr
1550

Val
1565

Leu
1580

Gly
1595

Asn
1510

Val
1625

Glu
1640

Glu
1655

Cys
1670

Asp

Leu

Gln

His

Arg

Ser

Lys

Ala

Val

Ile

Gln

Leu

Ala

Val

Lys

Ser

Met

His

Thr

Arg

Ala

Asp

Pro

Val

Lys

Met

Ser

Cys

Lys

Lys

Ala

Arg

Thr

Ile

Ser

Gln

Gly

Ala

Glu

Pro

Thr

Arg

Asp

Glu

Val

Phe

Asp

Leu

Arg

Ala

Pro

Ile

Leu

Gly

Ser

Val

Arg

Tyr

Ile

Ser

Asp

Gln

Gly

Pro

Pro

Gln

Glu

Val

Asn

Lys

Glu

Thr

Ser

Ile

Gln

Glu

Ser

Ile

Gly

Pro

Glu

Gln

Phe

Ile

Ile

Thr

Glu

Arg

Glu

Leu

His

Glu

Arg

Ala

Gly

Ser

Ile

Val

Val

Glu

Arg

Tyr

Gln

Asp

Gly

Trp

Arg

Gly

Pro

Val
1300

Arg
1315

Glu
1330

Ser
1345

Val
1360

Pro
1375

Pro
1390

Lys
1405

2la
1420

Asn
1435

Arg
1450

Pro
1465

Ser
1480

Met
1495

Gly
1510

Ile
1525

Leu
1540

2la
1555

Tyr
1570

Leu
1585

Val
1600

Glu
1615

Val
1630

Pro
1645

Glu
1660

Leu
1675

Leu

Val

Val

Leu

Gln

Leu

Glu

Ser

Lys

Ser

Lys

Asp

Ala

Glu

Val

Glu

Gln

Gln

Gln

Arg

Ser

Pro

Ile

Gly

Asn

Ala

Gln

Asp

Gly

Ala

Lys

Val

Lys

Ala

Arg

Lys

Leu

Ala

Glu

Pro

Leu

Leu

Ala

Arg

Tyr

Ser

Gly

Glu

Asn

Lys

Pro

Ala

Pro

Ile

Val

Met

Val

Asp

Lys

Tyr

Ser

Leu

Lys

Lys

Phe

Ile

Thr

Leu

Asp

Asn

Met

Ser

Lys

Gly

His

Leu

Arg

His

Pro

Asp

Pro

Val

Met

Val

Arg

Tyr

Thr

Arg

Ala

Val

Gln

Val

Ile

Gln

Gly

Val

Phe

Asp

Tyr

Gly

Asn

Ser

Val

Met

Ala

Ile

Leu

Thr

Leu

Glu His Leu His

1305

Glu
1320

Lys
1335

Ala
1350

Leu
1365

Ile
1380

Arg
1395

Ile
1410

Ile
1425

Phe
1440

Asn
1455

His
1470

Val
1485

Val
1500

Asn
1515

Val
1530

Met
1545

Glu
1560

Arg
1575

Phe
1590

Tyr
1605

Pro
1620

Asn
1635

Leu
1650

Val
1665

Leu
1680

Leu

Tyr

Arg

Gly

Phe

Ala

Asn

Val

His

Ser

Tyr

Pro

Ser

Phe

Lys

Gly

Val

Val

Thr

Ser

Met

Gly

Val

Ile

Leu

Ser

Leu

His

Pro

Ser

Gln

Leu

Leu

Ile

Leu

Gly

Leu

Pro

Ser

Val

Ser

Gln

Thr

Leu

Asn

Val

Val

Asp

Gln

His

Gln

Pro

Asp

Asp

Ser

Glu

Ile

Leu

Val

Pro

Ile

Val

Cys

Met

Pro

Leu

Arg

Asp

Val

Gln

Thr

Ser

Thr

Ile

Glu

Asp

Arg

Thr

Gly
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Ser

Thr

Gln

Pro

Asp

Leu

Arg

Ser

Arg

Ala

Val

Gly

Cys

Thr

Gln

Arg

Thr

Ser

Thr

Leu

Glu

Val

Val

Gly

Phe

Pro

Ser
1700

Lys
1715

Val
1730

Trp
1745

Leu
1760

Ser
1775

Pro
1790

Val
1805

Val
1820

Gln
1835

Arg
1850

Asn
1865

Val
1880

Leu
1895

Thr
1910

Pro
1925

Cys
1940

Thr
1955

Gly
1970

Glu
1985

Thr
2000

Glu
2015

Ser
2030

Thr
2045

Thr
2060

Arg
2075

Ser

Ala

Ser

Asn

Met

Phe

Gly

Asp

Thr

Leu

Leu

Ser

Asp

Pro

Leu

Ser

Gly

Arg

Ser

Val

Cys

Leu

Ile

Ile

Phe

Thr

Ile

Phe

Val

Val

Gln

Ala

Ala

Ser

Val

Ser

Gln

Phe

Glu

Asp

Leu

Cys

Cys

His

Cys

Ile

Met

His

Pro

Met

Thr

Phe

Pro

Ile

Leu

Ala

Gln

Val

Ser

Val

Phe

Ser

Arg

Phe

Asp

Gln

Lys

Pro

Arg

Ile

Ser

Leu

Lys

Ser

Tyr

Tyr

Pro

Ala

Ala

Ser

Gln

Tyr

Glu

Arg

Lys

Asp

Pro

Leu

Ile

His

Gly

Cys

Ser

Asn

Trp

Val

Tyr

His

Ser

Asp

Val

Glu

Gln

Ser

1690

Ser
1705

2Arg
1720

Tyr
1735

Glu
1750

Gly
1765

Tyr
1780

2la
1795

2la
1810

Ile
1825

2la
1840

Glu
1855

Lys
1870

Asn
1885
His
1900
His
1915

Gly
1930

Thr
1945

Thr
1960

Val
1975

Asn
1990

Ile
2005

Met
2020

Gly
2035

Val
2050

Asn
2065

Lys
2080

Tyr

Ala

Gly

Lys

Gly

Val

Val

Ala

Gly

Gly

Asp

Leu

Glu

Thr

Arg

Gln

Cys

Phe

Leu

Gly

Glu

Gln

Gly

Arg

Asn

Thr

Phe

Asn

Ser

Val

Pro

Thr

Val

Ala

Ile

Pro

Leu

Cys

Lys

Val

Val

Pro

Pro

Asp

Phe

Ala

Val

Met

Asp

Phe

Glu

Tyr

Asp

Ile

Ile

His

Ser

Ser

Ile

Glu

Gly

Lys

Pro

Ser

Arg

Thr

Asn

Pro

Cys

Gly

Gln

Cys

Lys

Thr

Met

Asn

Phe

Gly

Glu

Gly

Thr

Leu

Gln

Glu

Leu

Ala

Asp

Ala

Thr

Gly

Pro

Cys

Cys

Leu

Val

Gln

Asn

Ser

His

Val

Glu

His

Gln

Leu

1695

Met
1710

Pro
1725

Thr
1740

Leu
1755

Ile
1770

Val
1785

Val
1800

Ala
1815

Arg
1830

Gly
1845

Val
1860

Phe
1875

Gly
1890

Leu
1905

Asp
1920

Arg
1935

Cys
1950

Asn
1965

Lys
1980

Pro
1995

Asp
2010

Asn
2025

Val
2040

Leu
2055

Leu
2070

Cys
2085

Lys

Arg

Ile

Ser

Gly

His

Thr

Arg

Tyr

Ser

Ala

Asp

Asp

Pro

Arg

Val

Met

Phe

Glu

Gly

Gly

Gly

Asn

Gly

Gln

Gly

Ser

Leu

Asp

Leu

Asp

Gly

Asp

Ser

Ser

Asn

Thr

Arg

Val

Asp

Gly

Glu

Gly

Lys

Gln

Ala

Leu

Arg

Val

His

Leu

Ile

Phe

Thr

Val

Val

Ala

Ala

Val

Asn

Glu

Met

Leu

Val

Trp

Gly

Pro

Glu

Ser

Leu

Asp

Lys

Ser

Leu

Tyr

Ile

Ser

Cys
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Asp

Thr

Leu

Ser

Glu

Gln

Leu

Arg

Tyr

Thr

Pro

Cys

Glu

Leu

Ala

Gln

Leu

Leu

Thr

Ser

Cys

Ser

Gly

Arg

Asp

Arg

Ser

Glu
2090

Thr
2105

Gly
2120

Ser
2135

Cys
2150

Pro
2165

Tyr
2180

Arg
2195

Asn
2210

Ser
2225

Asn
2240

Thr
2255

Thr
2270

Ser
2285

Arg
2300

Asn
2315

Val
2330

Gln
2345

Cys
2360

Cys
2375

Asp
2390

Cys
2405

Cys
2420

Gly
2435

Val
2450

Val
2465

Gly
2480

Asn

Asp

Lys

Ser

His

Asp

Ala

Ala

His

Ser

Gln

Gln

Trp

Gly

Ala

Ala

Ser

Met

Ala

Pro

Glu

Leu

Thr

Thr

Cys

Ala

Phe

Gly

Trp

Thr

Ser

Lys

Ser

His

Asn

Cys

Cys

Val

Cys

Val

Arg

Pro

Glu

Cys

Thr

Cys

Pro

Tyr

Leu

Thr

Ile

Thr

Gln

Thr

Ala

Lys

Cys

His

Val

Cys

Leu

Phe

Glu

Gly

Met

Ile

Pro

Lys

Thr

Gln

Asp

Leu

Arg

His

Glu

Gly

Thr

Tyr

Cys

Cys

Tyr

Asn

2Ala

Gln

Cys

Leu

His

Cys

Cys

His

Asp

Leu

Ser

Ala

Val

Cys

Cys

Leu

Thr

Lys

Arg

Cys

Tyr

Thr

Pro

Thr

Ser

Val

Asp
2095

Leu
2110

Pro
2125

Gln
2140

2la
2155

Pro
2170

Arg
2185

2la
2200

Gly
2215

Gln
2230

Glu
2245

Glu
2260
His
2275

Asn
2290

Gly
2305

Cys
2320

Pro
2335

Asn
2350

Asp
2365

Thr
2380

2la
2395

Leu
2410

Cys
2425

Val
2440

Asp
2455

Gln
2470

Leu
2485

Phe

Ile

Val

Val

Pro

Lys

Thr

Met

Cys

Pro

Gly

Asp

Gln

Cys

Pro

Pro

Pro

Pro

Glu

Pro

Cys

Ala

Phe

Gly

Leu

Lys

His

Ile

Gln

Pro

Leu

Ala

Lys

Lys

Ser

Pro

Ser

Ser

Gly

Pro

Thr

Cys

Glu

Val

Gly

Cys

Ala

Asn

Ser

Pro

Gln

Glu

Pro

Glu

Leu

Glu

Glu

Leu

Thr

Val

Gly

Cys

Arg

Glu

Cys

Val

Cys

Leu

Glu

Tyr

Pro

Glu

Arg

Leu

Cys

Ala

Asp

Phe

Asp

Cys

Gly

Arg

Trp

Glu

Ser

Phe

Cys

Val

Pro

Leu

Gly

Val

Arg

Gln

Gln

Val

Glu

Pro

Cys

Arg

Arg

Val

Val

Lys

Trp

Ser

Glu

Glu

Asp Gly Thr Val

2100

Thr
2115

Gln
2130

Glu
2145

Tyr
2160

Glu
2175

Cys
2190

Pro
2205

Cys
2220

Cys
2235

Pro
2250
His
2265

Ile
2280

Pro
2295

Ala
2310

Cys
2325

Cys
2340

Arg
2355

Glu
2370

Lys
2385

Asn
2400

Thr
2415

Val
2430

Glu
2445

Val
2460

Asp
2475

Cys
2490

Val

Cys

Leu

Ala

Ala

Val

Ser

Glu

Phe

Glu

Gln

Cys

Cys

Arg

Val

Glu

Pro

Ser

Thr

Ser

Asn

Cys

Glu

Met

Asn

Cys

Gln

Pro

Phe

Met

Ile

Asp

Leu

Gly

Cys

Glu

Phe

Thr

Pro

Leu

Cys

Asp

Asn

Pro

Gln

Thr

Asp

Val

Ala

Gly

Cys

Gly

Gln

Val

Ala

Cys

Ala

Trp

Val

Asn

Pro

Ala

Leu

Cys

Thr

Arg

Asp

Gly

Phe

Pro

Cys

Val

Cys

His

Cys

Leu

Leu

Arg
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144

-continued

Cys Leu Pro Ser Ala Cys Glu Val Val Ile Gly Ser Pro Arg Gly
2495 2500 2505

Agp Ala Gln Ser His Trp Lys Asn Val Gly Ser Higs Trp Ala Ser
2510 2515 2520

Pro Asp Asn Pro Cys Leu Ile Asn Glu Cys Val Arg Val Lys Glu
2525 2530 2535

Glu Val Phe Val Gln Gln Arg Asn Val Ser Cys Pro Gln Leu Asn
2540 2545 2550

Val Pro Thr Cys Pro Thr Gly Phe Gln Leu Ser Cys Lys Thr Ser
2555 2560 2565

Glu Cys Cys Pro Thr Cys His Cys Glu Pro Leu Glu Ala Cys Leu
2570 2575 2580

Leu Asn Gly Thr Ile Ile Gly Pro Gly Lys Ser Leu Met Ile Asp
2585 2590 2595

Val Cys Thr Thr Cys Arg Cys Thr Val Gln Val Gly Val Ile Ser
2600 2605 2610

Gly Phe Lys Leu Glu Cys Arg Lys Thr Thr Cys Glu Ala Cys Pro
2615 2620 2625

Leu Gly Tyr Lys Glu Glu Lys Asn Gln Gly Glu Cys Cys Gly Arg
2630 2635 2640

Cys Leu Pro Ile Ala Cys Thr Ile Gln Leu Arg Gly Gly Gln Ile
2645 2650 2655

Met Thr Leu Lys Arg Asp Glu Thr Ile Gln Asp Gly Cys Asp Ser
2660 2665 2670

Higs Phe Cys Lys Val Asn Glu Arg Gly Glu Tyr Ile Trp Glu Lys
2675 2680 2685

Arg Val Thr Gly Cys Pro Pro Phe Asp Glu Hig Lys Cys Leu Ala
2690 2695 2700

Glu Gly Gly Lys Ile Met Lys Ile Pro Gly Thr Cys Cys Asp Thr
2705 2710 2715

Cys Glu Glu Pro Glu Cys Lys Asp Ile Ile Ala Lys Leu Gln Arg
2720 2725 2730

Val Lys Val Gly Asp Cys Lys Ser Glu Glu Glu Val Asp Ile His
2735 2740 2745

Tyr Cys Glu Gly Lys Cys Ala Ser Lys Ala Val Tyr Ser Ile His
2750 2755 2760

Met Glu Asp Val Gln Asp Gln Cys Ser Cys Cys Ser Pro Thr Gln
2765 2770 2775

Thr Glu Pro Met Gln Val Pro Leu Arg Cys Thr Asn Gly Ser Leu
2780 2785 2790

Ile Tyr His Glu Ile Leu Asn Ala Met Gln Cys Arg Cys Ser Pro
2795 2800 2805

Arg Lys Cys Ser Lys
2810

<210> SEQ ID NO 30

<211> LENGTH: 33834

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

gaattcatcyg tcaagagagce tttatttgca tgagtgcaaa ggatgaaaat tctagactgg

gegtggtgge tcacgcctgt aatcccagea ctttgggaga ccgaggtggg cagatcacga

ggtcaggagt ttgagaccag cctggctaac atagtggaac cccatctcta ctaaaaatac

30
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aaaaaattag ctgggtgtag tggtgtgtge atgtaatcee agetacttgg gaggetgagg 240
caggagaatt gcttgaagece gggaggcaga ggttgcagtyg agecatgatt gcatcactge 300
actccageee ageggacagt gecgagactec atctcaaaaa aaaaaaaaga aagaaaagaa 360
tattctaaaa aaagacttaa ttecccceege caccccacee caaaacaagt ggagacagge 420
aaacttecctt atettetagg ttgggggatg gattttttte ctggtecact gtttggaaga 480
tgtttcectt caaacttteca gettttgecag ggatctecogt tcectagttete cctetgggte 540

aggcecgtag ctgcactgee cattettgta atgtgeggece tecagtetgyg agggttecca 600

gactggceta cgetaggcca cccatgggece taccctgect catgetcatt taggetccte 660
ttecctcattg accctttaag atattectta ctttectecece agatcaactg tggatttaaa 720
gaacatttgt tgtatttagc acagcattta aagatatttt gtaatgaaag ggttttcaga 780

ttagttattt agttttttta aataagagct ggaagtggaa atcccgatgg ccttttettt 840
tecttttettt tttttettga gacggagtcet tgctectgtca cccaggetgg agtgecagtgg 900
ctegatcetca gotcactgea agetcegect ccegggttcea cgecattete ctgectcage 960
ctccecgagta getgggacta caggegecce gcecaccacge ctggetaatt ttttgtgttt 1020
ttagtagaga cggggtttca ctatgttage caggatggtce ttgatcectt gacctegtga 1080
tcegeccace teggecteee aaagtgetgg gattacagge gtgaaccacce gtgeceggee 1140
ccccaatgge cttttectact gtctecatget gattectgect ctggtgecat ttttettect 1200
tgggagtgtg catcttecte tcctggggceyg gtaaagggag tagcagagtg cgaggtatgt 1260
gggaagggay gaggttggaa cctagtggtt tctcaaagtce ttagggcagg aggtatcatg 1320
gagaagcagt gaggaggtct tccataccca gacatgecte agggtgettg tctcagtgec 1380
tggaatccca gcacgagagt catcttcecce ccaccgetge ccattgecatce agttacttat 1440
tttagtagga attagtttag cagatggtgt tgagaattag gcttttggga atgggaggct 1500
gggaagaaga attgtgtgtg tgtgtgtgtg tgtgtgtgtyg tgtgtgtgtg taagatcagg 1560
gtaccagaag tgggtggaaa tgtccttgag aattagaatt attagaatgt agcaacagta 1620
gaagtattag actcaaacca tcactcccca ccttcaccat tttacaaagg cttaggettg 1680
tggccaagac cttcatcttt agccgatcca ttcaaccctg gccaggatce aaatggactg 1740
tttttgtcag ggccaggacc ggatccttca tacctggggt gcataggaag tgttagtact 1800
cceccttecte caaacacagc agcaaaattg gctcaggttg aggtgttttt ctcaacttcece 1860
ctggagtcca gccctggaag ctggatcagg aagctgtgtt gttctactgt gattcccect 1920
ggcctgtatce agcttgccct gaaacaacca gcattcctgg ttatcccaca caggtggggce 1980
actctaggaa gaccagggat caagtgtggg ggtgtaggga tagggggtgt ttggggaggg 2040
caaggcagtt aattaaggca gctgccagga ggtctcccte caaactctac aaagetttat 2100
cagcttggag gtacttctaa taccatttcc tttcattgtt tccttttggt aattaaaagg 2160
aggccaatcc cctgttgtgg cagctcacag ctattgtggt gggaaaggga gggtggttgg 2220
tggatgtcac agcttgggcet ttatctccce cagcagtggg gactccacag cccctggget 2280
acataacagc aagacagtcc ggagctgtag cagacctgat tgagectttg cagcagctga 2340
gagcatggcce tagggtgggce ggcaccattg tccagcagct gagtttccca gggaccttgg 2400
agatagccgc agccctcatt tgcaggggaa ggtatggcct ttggaaggag agctggctca 2460
gttgtgggay gaagatgcag gactgactga tccctgctcecce tggggagctg gagttctcetg 2520

tcgetggact agaagggett tgtttggagg ggcaattcaa ttcagccagg gatgatcecta 2580
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atactcecete ctecacttge ctetgagggt cctggggetg cttttettea tgcagtgggt 2640
tttactgttt gatagtactt cactcaaatg agttggaatg aagtttgcce tcacctetga 2700
gaacctggga gcagctgaat gtacctgegt gttaggactyg ggaggggaca cctgettgga 2760
gaccgagacce tggcagtatce tgacatctca gtgttectte cacagatgta tcacagattg 2820
gettgattte acctttgget ggatgggace ttaggtagga agggagtcac ccccagtgaa 2880
tectcaggecag cagattetge acttcattta acaactttte ccgaggagag gggctacagce 2940
aggggctecta agtgacttgg ggtacgetcet gecagcecagg atgaattgte cctetettgg 3000
gggtcacaca gtggggaagt ctgcctgcat ccagggccge tggactcectg tccatttttt 3060
cagatgaact cagcaaacat ttgctgggca tctectgggt gectaagecate ttgecaggtyg 3120
ctggggttgg aggcaaggga gacagcecttt getcettgtga aggcacttgt ggtacagagt 3180
caggggccaa caagcaaacc gtcaagttgg tggttcectga gcattctceta tgtetggget 3240
gctgtggtgy gcacacaagt gtaagacggt tcctactege cagtttggat gcagaggcag 3300
gaaggaatga ggtgtgtgtt agctcccage tgcttcagga ggcagggatg tgaggeccag 3360
cgggectgga gggaaggcag cgttttecte ctgtettggg cctgggactg ctgtetgtgg 3420
aaaggtgccce acaggtcecca gctcacageg attgttacce ttgggeetgg cactggecag 3480
gggtttttte gggggccaga agtccatgtt caaaggggaa aagggggtca cgaggatcaa 3540
tettttetee tgctttaaag aaatgttttt getactgecat geccctgatag tcgecacacc 3600
agcagccegee tacctgggea gcaatgacca getcacgtet cttgettett tgcagatgat 3660
tecctgeccaga tttgecgggg tgctgettge tetggeccte attttgecag gtaggtacaa 3720
aagggcctcee atttetecatt cctgecccag ggccatcetgg agtgacacct tteoecgggaat 3780
cagcaggtgt gtctggaget cacctgtgtg cccagcccta acttaggcetg ttggttgect 3840
cctgtgaagg ttetgeggag ttecccacect tgacttgtat tccagagacce aggtgectgce 3900
aaatgccatc tcctgttggg gaattaagaa gcataaaggt ggcacagaac tgtcctatat 3960
tatgggggca caggatgagg aggaaggaat ccaagacttg gatggattat tagttttcga 4020
taagattgtg gaggtcacct tgttgaacct cccatggtac aatgaagaga ctgagggtca 4080
gagaggagaa atgactgctc caaagtctcc tagagccaaa atcagaggtc agtcttecctg 4140
ggttccaggce caacaccctt tccactgcac tgcatcatac tgctgccctt cccttgectaa 4200
gattctgggt ctgcaaatgg cgggagggga cttttgacct tgggcgettt ccacttagat 4260
ctctcaggtce agcagcatcc agctactgcc cacaggtgag tctgggaaaa aaaatacaca 4320
tttgtcacac tctctgcatc ttcctactag gtgggtcttt tgccggggaa cccagaacac 4380
ttagagattt actgctgtat ttccccacct gccgacacac acacacccat agtcagtgaa 4440
ggagttagcce tgtgacgccg gaggagttca cacttcagag agtctatgtg tcaggcacac 4500
agtctgatct gtttaaaatt taacatgccc aagacatgct agtagattta tgtacaaaga 4560
tgctcactgc aatctatcta taatattaaa acatggaaaa atgctagaaa cctaacaata 4620
gagggctata ctatagacat tcagatgcaa aatataatgc agccactaaa aaccgcatat 4680
tggaagtata tacactagca cgacaaattg tttacaatct attgagaaat aaacagaggt 4740
tataggtagt ttgcacaagt tggtcaccaa tttataaaaa acccacagct gtatatatgc 4800
tatacaacaa aatggaaaga tgaacattga aatgttaact ctaatcatcg ctgaatgttg 4860
ggttacagat ggttttaact tctttgtctt ttcttttett tttcttttte tttttttttt 4920

cgagacagag tctcactetg tcgeccagte tagagtgcag tggtatgatg ttggetcect 4980
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gcaacctetyg cctectggge tcaagtgatt ctectgecte agectcacca gtagetggga 5040
ttacaggcge ccaccactac accecggctag tttttgtatt tttagtagag acagggttte 5100
gecatgttgg gecaggetggt cttgaattece tgacctcagg tgatetgeece accteggect 5160
cccaaagtge tgggattata ggcgtgagee actgtgecceg gecagettet ttgttttett 5220
ctgtatgcece caaattttta ataatggaca tgatgacatt ttaaatcagt aagtaaatgt 5280
cattgaaact aatggatttc ctgaaaaact gttccttagt tattgctgtg agtetggggt 5340
catatctggg agctgaaagc aacagcttta gtctcattta ggatggaaaa taccteccca 5400
cagcccagtt tctatcagag gcagtctaat ttctacgagg ccagagaggt ttgagcetgat 5460
ggtcccagtt gtgccctgag atcaccagece caacctgtgyg ccteteccte cagggaccect 5520
ttgtgcagaa ggaactecgeg gcaggtcate cacggcccga tgcagecettt tcggaagtga 5580
cttcgtcaac acctttgatyg ggagcatgta cagetttgeg ggatactgeca gttacctect 5640
ggcagggggce tgccagaaac gctccttete gattattggt gagttetggg cactgcaggg 5700
aggacttcag agggagggct ggctgagete agcectggtyg tgggggagga tteoctgetet 5760
caggacagtg tctgagtgga aaggtcactg ctgagaacaa ggagaggaac agcctttctg 5820
tgacacgtag cccctettgg ctttececegyg gtetetecee acgggagecg ggtgggatgg 5880
atgaagagag tcttcatctt tggtagtcca ctgtgteccogt tgetetgggg cccggegatyg 5940
ccctgggaac tccacagcat caaggcaaat gatgaactag agaaggtgcet ttggaacgtg 6000
taaaactcct tgccagagag aagactcegtt gttgttttet tggtggectg tggatcagaa 6060
catcagctta tgctgaggac ttecctgtatt cctgcagaag ggctggtact gtccctgceca 6120
tgtcecectgea tccccacaac agecectggga tgtagetgta gtcatceccag ttttaccaat 6180
ggagaaccaa ggctcatgaa ggttgcatga tccttccaag gcectgacaga caataaaagg 6240
tggagctgag gccgggcacyg gtggetcatg cctgtaatcee cagtactttg ggaggccaag 6300
gtgggtggat cacctgaggt caagagtttg agaccagcct ggccaacatg gtgaaacccc 6360
atctctacta aaaatacaaa aattagcecgg gtgtggtggt gtgtgtcectat aatcccaget 6420
acttgggagg ctgaggcagg agaatcgctt gaacctggtt gcaataagct gagatacact 6480
ccagectggg caacagageg agactccatc tcasaaaaaa aaacaaccca caaaaaacaa 6540
asaaactgga ctaagcaggc caaggacaga gcccaaggcce aaggcttaat ctagaagagg — 6600
gctcagaagt gccccactca agtttggtca aggagggagt ctttggcaac acctggacac 6660
ttacctgaga tctgggctgt agggctcctg gggtcattge tccatcagte agcggggact 6720
gacacagggt cctccatgtg cccagcactg ggctaggctce tgtctagcac ctggctatag 6780
ctatgagctc ctttttgggg cgttttctge tgagaaaagg ttacgtagat aatgattctt 6840
aatcaatgta ttcatttttt gagaggagta ataatcacta ctattgactt ttttctcttt 6900
caggggactt ccagaatggc aagagagtga gcctctccgt gtatcttggg gaattttttg 6960
acatccattt gtttgtcaat ggtaccgtga cacaggggga ccaaaggtaa gccaacaatg 7020
tctgagttag aaaggaccct agggatcccce tgacacaacc ccctcatttt tagatgagga 7080
agctggggece cagagaatgg aagcaaatgt tccaaggaag tgagtagcag ggetgggtga 7140
gagccagctce tcccgattge tgatctaggt cctcagccac tttgcaccat gttctgaacce 7200
ctacaacatg gggttggggt tagaaggtgyg gagagacatc cagaaaatgc acaagaagcc 7260
cacttctgaa cttagccttt gccctccaga gtctccatge cctatgecte caaagggctg 7320

tatctagaaa ctgaggctgg gtactacaag ctgtccecggtyg aggectatgg ctttgtggec 7380
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aggatcgatg gcageggcaa ctttcaagte ctgectgtcag acagatactt caacaagacce 7440
tgegggetgt gtggcaactt taacatcttt getgaagatg actttatgac ccaagaaggt 7500
aagatgttet gggataccat ttcecctaaag tgtggecatg ctttttattt ccttgeteat 7560
aaaccttcac taacatgecet tcecctggeat tcaagcectca ctgtgaccte acctcaattt 7620
atgttgccaa ccttatctet ttgcattcca ttccaatgece tagacctceta gtgaaaccag 7680
gtcttagage tcctcaaage tgacttegtt caactttgaa ttcacaactg ggttgectga 7740
ggaggggtga accagccaag ccagagatgg gtcaagtcaa aactcecectgtg ctgctecagta 7800
gtgggattge acttgtgaat agccgegcac tccagectgyg gaaacatagce cagacccetgt 7860
ctctttataa aaaattaaaa caaaacacac aaaaccacca gcagacctag aattttecace 7920
cagaagttct gggacaggca taactgaagce attactttcece tgaaacttte ctccacaggg 7980
accttgacct cggacccetta tgactttgee aactcatggg ctetgagcag tggagaacag 8040
tggtgtgaac gggcatctcece tcccagcage tcatgcaaca tctectetgg ggaaatgcag 8100
aaggtgggtg tggactggcec tgggtgcace tggatggtgt gtgatttcetg gatctaaaag 8160
acagaaggac tcagtctcat atccttccat ctgggggagg aatggactta cgcagggcca 8220
tttcectecaa aactaactgt ggctagagte taattctaat acatctecgag cctgaagetce 8280
taaaaatgag tctgggctaa tgacttcagg tgctgaggga gectgecttgg tttecctage 8340
agggctaagt ctcagtgeca cactcaggga gacactaacg gagcataceg ctgaggegge — 8400
ccctettect gecagggectyg tgggagcagt gecagettcet gaagagcacce tcggtgtttg 8460
ccecgetgeca cectetggtyg gaccccgage cttttgtgge cectgtgtgag aagactttgt 8520
gtgagtgtge tggggggctg gagtgcgect gecctgecct cctggagtac gcecccggacct 8580
gtgcccagga gggaatggtyg ctgtacgget ggaccgacca cagegegtge agtaagtegg 8640
cceceoetgece cgtectgece tgceggggat gaacggtetg tecetgggtgg tgtceecttag 8700
ggtgcttcgyg ggctgtgtca cgtatgtgcg getttaccac acccagccag ccagtgacta 8760
caaagccacg tgtceccggac ccatttectg aatggetcoct gecctetgte aaacgggett 8820
cccaaagece cgtgtectge ccctgectee gtccegecce cacgectece ctggegecce 8880
ctgacttcce tcaggaaatc cgacccctgce actcacacag tgttctectge ttcccaccaa 8940
gatcttggca gttgcggttt tggtttttgt cttcaccgece tgcccgeceg aattgatgag 9000
gagcaggacyg ctgacctggce tgtccgtgtg tggtgatctt ggggaagggt gggggtcctg 9060
ggtgcceccga tgggtcttgg taagggectc acaagatgga agatgttcat ctaagggagg 9120
ggtggectca ggggggeacyg tggctcactg ggggtgagaa ggacctggaa gcoctgaagac 9180
agaggggagc agtcagagtg ggcacgagag gctcaggetyg tggcatgget ggtgagatga 9240
tgcaccggtg ggacctgeccc tgggtagacc cctttgatgt tccttttcag gcccagtgtyg 9300
ccectgetggt atggagtata ggcagtgtgt gtcceccttge gccaggacct gccagagcect 9360
gcacatcaat gaaatgtgtc aggagcgatg cgtggatggce tgcagctgec ctggtaatga 9420
acttcccact ttatttacag atcagagacc ttgccagcac ttcccttect tatattgcat 9480
tatgtgaaag ataaacacca cagaacaagt tctttgagct tcctggaaga aacccaacca 9540
ttgtccectgg ggattctata gttgtgggat gagtgacgca atgacaatgt tgaggtcttt 9600
gtcttgatgce ccttgaccee agagggacag ctcctggatyg aaggcctctg cgtggagagce 9660
accgagtgtc cctgegtgca ttcecggaaag cgctacccte ccggcacctce cctetcetega 9720

gactgcaaca cctggtaatg ggggctgege agegtgetet gggagacctg cctgggggac 9780
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tggggaggga agaattttaa ccctatgaag attctgctag caccagetet tttettttee 9840
cacatcectt cgtttgggga ctgtgataac taccaagagce tctaaatcca tttgcatace 9900
cttgtgtttyg cagaaccacc aatgacctgt getttttece tccaacageca tttgecgaaa 9960
cagccagtgg atctgcagea atgaagaatg tccaggtagg cgacctgecg ctecattcetet 10020
teectecttee ctgaatcggg gaggegtete ctectatttt ctegtagaac ttgtttttag 10080
actggtttgg gcaaaggacg tccatgcagt tttggggaag ggcaccctge ttgcatatge 10140
attccacctt ggccacccca ggggaagtge cctcacctece cattettete cecttectetg 10200
tgtctecteca ggggagtgece ttgtcactgg tcaatcccac ttcaagaget ttgacaacag 10260
atacttcacc ttcagtggga tctgecagta cctgetggece cgggattgece aggaccacte 10320
cttcteccatt gtcattgaga ctgtccaggt gagetttgece ageceggetg ctggtegggt 10380
ggtgggttga ggcctttete tgattaagag ggtcctggge tggggagcetg gataggcagg 10440
gggtgcagca aagtcacccet gtgtteecte ttggcagtgt getgatgacc gcgacgetgt 10500
gtgcaccecge tcegtcaceg tccggetgece tggectgcac aacagecttg tgaaactgaa 10560
gcatggggca ggagttgcca tggatggcca ggacatccag ctecccctec tgaaaggtat 10620
gcttegteet getccatcag gectgggget ggcacagecece atccecttage accctectte 10680
tcaaccetgg cctaagtcat tgetettcag tgctaccate cttttgagac accccattte 10740
ctcccaaata catctgectg ccaccaccct gtecteteccee cacctcetgece tgagtcecctgt 10800
cctgetgggt tecaggtgac ctecegeatcee agcatacagt gacggcectcece gtgegectca 10860
gctacgggga ggacctgcag atggactggg atggcecgegyg gaggcetgetg gtgaaggtag 10920
gtgccecctecac ggggtactgg ctcecctgegg cccgaccctt acaaagtacc ccttgtgetce 10980
tgggtagaat ggctttgtgt ggtgggagaa gaattcccag agtggcectgg tcectcectectge 11040
agctgteece cgtctacgec gggaagacct geggectgtg tgggaattac aatggcaacce 11100
agggcgacga cttccttacc ccctetggge tggcagagece ccgggtggag gacttcggga 11160
acgcectggaa gctgecacggg gactgccagg acctgcagaa gcagcacagce gatccctgeg 11220
ccctecaacce gecgcatgagt atgtgaaccce gggggcaagg caggagggga gtgttgaccg 11280
ggaggcgtgyg cccccactee tccccaccac atcccaggcet cgctectcete gccccacage 11340
caggttctce gaggaggcgt gcgeggtect gacgtcccce acattcgagg cctgeccatcg 11400
tgccgtcage ccgctgecct acctgcggaa ctgccgctac gacgtgtgcet cctgetcgga 11460
cggcecgcegag tgectgtgeg gegecctgge cagctatgece gecggectgcg cggggagagg 11520
cgtgcgegte gegtggegeg ageccaggecg ctgtggtgeg tgccctecct geccgcagee 11580
ctccgggecg ccccccaaat ccgtccacgt gtgctttteg aagcecttte tetgegttgt 11640
ttcctgtgga aattgggggt cacagctaca aggggtggca agtcctagaa ccacagtcct 11700
tgctgtccaa cattccecget gaggecttac ttcttetect ctetettecta gagectgaact 11760
gcccgaaagy ccaggtgtac ctgcagtgcg ggacccecctyg caacctgacce tgccgectcecte 11820
tctettacce ggatgaggaa tgcaatgagg cctgectgga gggctgctte tgccccccag 11880
ggctctacat ggatgagagg ggggactgcg tgcccaaggce ccagtgecccce tgttactatg 11940
acggtgagat cttccagcca gaagacatct tctcagacca tcacaccatg tggtaagtge 12000
aggcagcagt gtcagggacc tctaaaacag cagagctggg gaggaaaacg ggatcaatta 12060

agcaaataac tgaaaaaagt cccatgggat ttagtgacgt ggggatcatc cattggtaac 12120

gttagcaage tgtgcttcag gaggggttat gggactggga cctggttgga aggggcagag 12180
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agtgagtggg aggtgaagat gtggaggcag cgagtataga cgagtctegt gaagetegge 12240
tatgatttte ttetectgcag ctactgtgag gatggettca tgcactgtac catgagtgga 12300
gtcececggaa gettgetgee tgacgetgte ctcagecagte ceetgtetea tegecagtgag 12360
tactgteeccee ctggaaggec cattgactcece atcctgecca gattectcac gtgtggaatg 12420
gcgggagaga getgggtatyg taagccagag gtcagaagec caggtgagaa gatgecctec 12480
cagtcccaca cagggacccet ggectcaggca gecgetggte ccegtgagtg ggcaactetg 12540
agtctcttga atttagtcac agactctagg ggaccaaagg acagtgtgga aggtaggtce 12600
attatctecct tcactaatca tctetttget tttectacct tcgaggcaaa aggagcectat 12660
cectgteggee ccccatggte aagetggtgt gteccgetga caacctgegg getgaaggge 12720
tcgagtgtac caaaacgtgc cagaactatg acctggagtg catgagcatg ggetgtgtet 12780
ctggetgect ctgcececeg ggcatggtga gtcaccagge acagagetgg tgectgecct 12840
tcagttttet tgtaggcagg aggagggcett tagatcagtce actgtggece tgaggacttt 12900
tggattcttt tctettaggt ccggecatgag aacagatgtg tggcectgga aaggtgtcece 12960
tgctteccate agggcaagga gtatgcccct ggagaaacag tgaagattgg ctgcaacact 13020
tggtgaggcet cagtgagggg ctgcgecggg gacccaggece ctgegggtgg agtgagggtg 13080
cacgcggeca caggacctte cgcacttgga caacccctte ccettetttge ctecagtttee 13140
cccttttagg gacagccact aggcttcect gtctectget gggcecccatg ctgggectat 13200
gaagtccaca ctccacgcta caggtectca acttecttgyg gettectgga gggttgggag 13260
gcacccagayg tattctgtgt tccttecattg ccteccatgge ccagatgggce ccctcaaacce 13320
caaggtgeccce aacttgtcat ctectgccatg actgectecta gtgtetgteg ggaccggaag 13380
tggaactgca cagaccatgt gtgtgatgcc acgtgctcca cgatecggcat ggcccactac 13440
ctcacctteg acgggctcaa atacctgtte ceccggggagt gecagtacgt tetggtgcag 13500
gtgagaggtg gggagatggg gagagggtgc tgtttcttte taggaggggt gggaggtgtg 13560
gcctcaggtt gggttcectgtg gatctgtetg cagaaacaac tctggggtet ggtttectact 13620
ggagtacttc ccagtcctte acagaagtgc ctgaagcggt aggggatttg aagctcaaag 13680
tggttgtcca tttteccctet gectcacctgyg ggacttataa aaagggcatt cacctgggca 13740
tatccceegt cccccagaca cacacagagg cacatatgcg cagccatgga cgtggcaaga 13800
tcctgtgaca cgtactcaaa ggcctgtgat gaagagatgce caatcttctg gtectggtgag 13860
agccagtggg gataatggtc ttctecctgge actcctcettt ccccaggatt actgeggcag 13920
taaccctggg acctttecgga tcctagtggg gaataaggga tgcagccacc cctcagtgaa 13980
atgcaagaaa cgggtcacca tcctggtgga gggaggagag attgagctgt ttgacgggga 14040
ggtaagtgca gcctcatcte caccctcatg tcccgetttyg tgcttcectgece acttaatagg 14100
aacatttcca agcattcatt tagagctcgt gtgaatggaa taacgcacag ccattaaaga 14160
ggatgaggtyg agatggtcac agacatgtcc tggcgtgggyg ctggcectgca ggggtgcagt 14220
ggcaggtggy gtcctggagg ggtggcagtg cctgcactcg tgggcactga agacagatgg 14280
gcaggtgtayg agtggaggga ggatctggct gtcgagecctyg cccttcatcc tcectggattt 14340
cttgctttgt cttccteccag gtgaatgtga agaggcccat gaaggatgag actcactttg 14400
aggtggtgga gtctggeccgg tacatcattc tgctgetggg caaagccectce tcegtggtcet 14460
gggaccgcca cctgagcatce tccgtggtcece tgaagcagac ataccaggtc agtggetttce 14520

ttgcttecate ttgttgggga cttggecttt ggagtgtttt ctgctcectg atcgtaggte 14580
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tctaaggact tgetttatga atccaggtge tecctgtgttg ggtgcatata tatttaggat 14640
agttagggac agtgatagtt cccaccagtg atctcaggge caaggetgec tgatteccac 14700
ctetgeeett ggetgactat gtgacatggg catgttgecet ctetgtttec atagetttaa 14760
ataaaatggg gccagcaagg aagctcagga atgggtcettg gcaatggcaa ggetttgetg 14820
ctcacctegg gectectetg agtetetgte cecgetectec tectettect cgaatgecet 14880
ctgcectecat tgcecgecagg aatgtteece ttteccctga gecggagage atgetectgg 14940
gcttgacggt gctcatccet caacttgtet ctcaaggaga aagtgtgtgg cctgtgtggg 15000
aattttgatg gcatccagaa caatgacctce accagcagca acctccaagt ggaggaagac 15060
cctgtggact ttgggaactce ctggaaagtg agectcgcagt gtgctgacac cagaaaagta 15120
cgtctgggte tetgtgtgga cagagcccta gagettgett cctggaatgt cecctetgtee 15180
ccattgtcat gggggctgga aggggggttyg tgggtggtat gacctccagg tggctgcagg 15240
gtgggaagga gggtctettg gatccttetg ggctgaataa ccccagtttg accagetgac 15300
ggctggecta tctettgeet ggtteoccagg tgcctetgga cteatcccet gecacctgee 15360
ataacaacat catgaagcag acgatggtgg attcctectg tagaatcctt accagtgacg 15420
tcttecagga ctgcaacaag ctggtgagga ccttgagggt agtgggaage agacggtcce 15480
aaggcttgge ctggtggtat ggacacagag tgtgacctte taacgtggac actaccctcecg 15540
tgtcttgaca tgatctgcac caagacacca cttcecggettt ttttettgge tttcaatctg 15600
ggaaacaaaa agtaaaatca acagtttcta ggggaagcaa tgcctggcaa aacatttcect 15660
tctgecatgag aagtaactcc ccttggcatg tgccaatget tctetttcag ccccagtett 15720
aggatttgtt ctcttattga agtatcttgt tttcaacacc agagccagag atttcctttt 15780
cctgtcactg ctgcatttgt ccagaccaaa agaccttcct ctcccaccce ctaaaaccce 15840
ttggtgcecca tttettgtet cacagaaatt cttttetgge cttaattttg gtgattttga 15900
gtcctegtat tatgacttat ttttgtgtct tcatctctaa tgacaaggag gaattcgttc 15960
ttctggaaaa tcctecagget cattgtgtte tgcagaaggce cagcagcact gcattattca 16020
actcttcttg ctggaatgca gattagaaac taagaatctt gccttcccac tcattcccte 16080
tttgagacca ttgagctgca tttctcectte tacctggacc cccttatcct taaattgacc 16140
atcagaacat ttgcacccag actaagagcc agagttcctg acacctggcce ataggcctgg 16200
gccacctgayg gctgectttg caggtggacce ccgagccata tctggatgtce tgcatttacg 16260
acacctgctce ctgtgagtcc attggggact gcgcctgctt ctgcgacacc attgetgect 16320
atgcccacgt gtgtgcccag catggcaagg tggtgacctg gaggacggcc acattgtgce 16380
gtgagtactyg acgccctcat gttctcagat gccctcectt cttecccatgt gtctatgett 16440
gaagaccttyg tgagtgcagg gggatatctt catgggcgag aggaattcag aaccaataga 16500
ttctggttta ggtgcttcaa caatccagaa gtctctaata ttggtgacgc ccatagtcce 16560
ctagttccce aacattatct ccagatggcg caggccatca ccacatgggt ctgcagtcect 16620
ggaggctttyg cctgttgtgg ccacagectt gtctectgte tacacagccce agagctgega 16680
ggagaggaat ctccgggaga acgggtatga gtgtgagtgyg cgctataaca gctgtgcacc 16740
tgcctgtcaa gtcacgtgtc agcaccctga gccactggee tgccectgtge agtgtgtgga 16800
gggctgccat gcccactgec ctccaggtga ggcctctate cctgggggtce aggctggtgg 16860
gatgggatayg ggatggatgg aaaggtgctt ctaggtcttyg cttcatctca gcctccacct 16920

gccacgteet atctcectgace tgcaaggetg ctgcaggtte cgtgggttet ttcatcagag 16980
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tcaggacagt cgtgattttt ctcaagtcga gectecteccaa aatgetttte tgtgectatt 17040
tatgggattc tcacctaaag cagccectge cgatagaact ttetgecagtg ggggaatgtt 17100
gtattgaatg caggcaggag gagttggett ctagggcagyg aggaggagtt ggectecteece 17160
ttttagttaa aaatgaggcet tecctegtggg aaaggggage gttttggtte ctaatgagag 17220
ctttettttyg cagggaaaat cctggatgag cttttgcaga cctgegttga ccectgaagac 17280
tgtccagtgt gtgaggtgge tggcecggegt tttgectcag gaaagaaagt caccttgaat 17340
cccagtgace ctgagcactg ccagatttgg taaaacagat tcctgggttg tttgaagtga 17400
tgaatcttat tgcttcteca tgttttgaag gtggggggca tgctatttgg ggacagatgt 17460
taaacaatga catctcactt ggatgtggaa tggtccatgg gatctcaagt tcaggtggaa 17520
cagaggagat tctgtgggaa tatggaagtc attgtacact gtagggctca gaagtgtcca 17580
caggttctte ctgaaccatt ttaatttett cgctetttte tgcagccact gtgatgttgt 17640
caacctcacce tgtgaagect geccaggagece gggaggectg gtggtgecte ccacagatge 17700
ccecggtgage cccaccacte tgtatgtgga ggacatctceg gaaccgecgt tgecacgattt 17760
ctactgcagce aggctactgg acctggtett cctgetggat ggetectcca ggetgtccga 17820
ggctgagttt gaagtgctga aggcctttgt ggtggacatyg atggageggce tgcgcatctce 17880
ccagaagtgg gtccgegtgg cecgtggtgga gtaccacgac ggctecccacg cctacatcgg 17940
gctcaaggac cggaagcgac cgtcagagcet geggegecatt gcocagecagg tgaagtatge 18000
gggcagccayg gtggectcca ccagcgaggt cttgaaatac acactgttec aaatcttcag 18060
caagatcgac cgccctgaag ccteccgeat cgeccctgete ctgatggeca gecaggagee 18120
ccaacggatg tcccggaact ttgteccgeta cgtccaggge ctgaagaaga agaaggtcat 18180
tgtgatcecceg gtgggcattg ggccccatge caacctcaag cagatcecgece tcatcgagaa 18240
gcaggcecect gagaacaagg ccttegtget gagcagtgtg gatgagetgg agcagcaaag 18300
ggacgagatc gttagctacc tctgtgacct tgcccctgaa gcccctecte ctactctgee 18360
ccecccacatg gcacaagtca ctgtgggece ggggetcettg ggggtttega ccetggggee 18420
caagaggaac tccatggttc tggatgtggc gttcgtcecctg gaaggatcgg acaaaattgg 18480
tgaagccgac ttcaacagga gcaaggagtt catggaggag gtgattcagc ggatggatgt 18540
gggccaggac agcatccacg tcacggtgct gcagtactcce tacatggtga ccgtggagta 18600
cceccttcage gaggcacagt ccaaagggga catcctgcag cgggtgcgag agatccgcta 18660
ccagggcgge aacaggacca acactgggcet ggccctgegg tacctctctg accacagett 18720
cttggtcagc cagggtgacc gggagcaggc gcccaacctg gtctacatgg tcaccggaaa 18780
tcectgectet gatgagatca agaggctgec tggagacatc caggtggtge ccattggagt 18840
gggccctaat gccaacgtge aggagctgga gaggattgge tggcccaatg cccctatcct 18900
catccaggac tttgagacgc tcccccgaga ggctcctgac ctggtgectge agaggtgctg 18960
ctccggagag gggctgcaga tccccaccct ctccectgca cctggtatge tggcaccttg 19020
tgtgcaggtg ggagggctgg gcgagggctyg gcatggectt ggtgctacat gcatctgcca 19080
agatacgact cgggttctaa tcctggcttc cctggtcectgt gtggecttgg ttgaaacttg 19140
ccttcaaagg gecctgtgttt cctcacctece ctggcaggga gacaaactgt gatccttttt 19200
cggggcctge tggcacctgt gtgctcacct tecctggttgt ctttgcagac tgcagccage 19260
ccctggacgt gatccttecte ctggatgget cctccagttt cccagcettet tattttgatg 19320

aaatgaagag tttcgccaag gctttcattt caaaagccaa tataggtggg tgagegagge 19380
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acctgaagca gcaggtgacg aagaggctet ttttgtgget ctacttgatt caaaataate 19440
cgecattttet cgtteegttt agggectegt ctcactcagg tgtcagtget gcagtatgga 19500
agcatcacca ccattgacgt gccatggaac gtggtecccgg agaaagecca tttgetgage 19560
cttgtggacg tcatgcageg ggagggaggce cccagccaaa tcggtaacgt tggtgcecaca 19620
ggctggatge agaagctgca ttetggttet tatttttgge ataagtgact gtgtgaccte 19680
ggccagtcac tttgctectt ggecttagtt tettetecty gaaagtgagg ggctagatge 19740
tecttecacgt ctetecagat ctcaactggg tgttecttgg agtttcectgaa tcattcaget 19800
tttaagtgac ttaaggatcc accgttaaga cagggtgtcg agccgcagtce agtactgact 19860
tggcgtgate tgttetecat cctcagggga tgecttggge tttgetgtge gatacttgac 19920
ttcagaaatg catggtgcca ggccgggage ctcaaaggceyg gtggtcatcee tggtcacgga 19980
cgtctetgtg gattcagtgg atgcagcage tgatgcecgece aggtccaaca gtaagaatct 20040
ggtgtacagt cctcaattca ggagagcgat gtttgttgte tatctctceca tgaggacggg 20100
ggacagggayg ggactttatg tgcttggtte actgctgtac ccctattget tacaatagta 20160
cctgacacag agtagcagcet cattaatatc tgttgactga acatcttcct catagggcetg 20220
atgtatgtga ccagectgga aaacatgagg ctgtattcag atgctggata taacgtcagg 20280
ccagtccatt ttgagectte ttgcccacag atcctttett gtetetttge taactctagg 20340
agtgacagtg ttccctattg gaattggaga tcgctacgat gcageccage tacggatctt 20400
ggcaggccca gcaggcgact ccaacgtggt gaagctccag cgaatcgaag acctcectac 20460
catggtcacc ttgggcaatt ccttectecca caaactgtge tctggtgagt cttataatac 20520
ctttecttact tccctcaaaa tcatgtcect atgtctcecac tgttaacctt gttcagatte 20580
ttttcagagt tgagttgact tcaaaaacta gaccaggttg cttaagcaga cattgtgaat 20640
ggttcagaat ttctgggtga aagatgggaa ctaaggtctt atttgtgtet gttgcaggat 20700
ttgttaggat ttgcatggat gaggatggga atgagaagag ggtaagttcc tttctgttga 20760
ctttgaaaga aaggttagag atgtgtttgg ggctcttgtt cccactggtt aatttttcct 20820
cctttggtct tagtccagtg cttectttta ctattatctt gtttttgecgg gtccatctgt 20880
acatcttgtg ttttgcttcc tgtctcatgt acagggggcce tccttgetgt gtaggcecctgt 20940
gttcaattct aggggtcagt tgtctggcag atgggcttag agttggagta cctcatctta 21000
ttccetgect gaatctgetg ttttettetyg cagecccgggyg acgtectggac cttgeccagac 21060
cagtgccaca ccgtgacttg ccagccagat ggccagacct tgctgaagag tcatcgggte 21120
aactgtgacc gggggctgag gccttegtge cctaacagcece agtcccctgt taaagtggaa 21180
gagacctgtyg gctgccgetg gacctgecce tgtgagtcect ttgcttectece ageccagggca 21240
gcgtcagaag tgtggttcta taatttgcca cattttatgt aacaggaaaa tatttaatgg 21300
ccaagtgtta cttacctaaa cctctctacc tctcagagcece ccagtttcct aatctgtaaa 21360
aaaaggagga aattgttcta tatgacctca aagggcctgt tccgttctct actgtattta 21420
tctgtgtgca acttggtcac acctgcectgt ctgcatgtag taggcatggg ggtttggata 21480
acgtcgcatc catcctetge ttectectectgt ccaggcgtgt gcacaggcag ctccactcgg 21540
cacatcgtga cctttgatgg gcagaatttc aagctgactg gcagectgttc ttatgtccta 21600
tttcaaaaca aggagcagga cctggaggtg attctccata atggtgectg cagccctgga 21660
gcaaggcagyg gctgcatgaa atccatcgag gtgaagcaca gtgccctctce cgtcgagetg 21720

cacagtgaca tggaggtgag aagtactttc tgtggatccg tggtaaggca atagaatgte 21780
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aggaaaacca cctggacctg gtggecagttg cttttagttg atgetettgt taggagetet 21840
gecttetget taagtggagyg agaggagtac cactttetta gaggggttta ttgecateecc 21900
cttgtettgg cgtgattteca tgttgttceg ggctcagatt tgcaagatgg aatcactttt 21960
agatagcata aaattgtgaa tttagtgcca gtttectggca ctggtggaga attgggattg 22020
gcatcaggat tgtttactcyg gaaggtatta tgagtccaat gectaaacec tgtaagettt 22080
ccaaagggaa acatttatgg cctaaattag gtcttttgaa aatatttaag gecctacataa 22140
aacgtcaggce tccaaaattt gaaaagaaaa ctgcaaaact gatatatata tatataaatg 22200
attgattaaa tgcttacaaa aggttacact atgccaactt ctttacttgt tcgtgtagaa 22260
atcataaaaa cctaggattc ctcattgeta ggactacgga tgagetettt cttetttgtg 22320
caggtgacgg tgaatgggag actggtctct gttcecttacg tgggtgggaa catggaagte 22380
aacgtttatg gtgccatcat gcatgaggtc agattcaatc accttggtca catcttcaca 22440
ttcactccac aaaacaatga gttccaactyg cagctcagece ccaagacttt tgettcaaag 22500
acgtatggtce tgtgtggtaa gaacattttce tcaactcecte ttetececcct getatacatt 22560
tataaacctt acttgctcta ctctgaggcet cttggatget tatatttcag ggtctagtag 22620
cgagggtcag attctggtga ggatcaagaa tggcctgtcet ctggcatcaa tgtttttgta 22680
cccagggeca ctcagtttat cttttttttyg tttgtttgtt tctcectaggga tcectgtgatga 22740
gaacggagcce aatgacttca tgctgaggga tggcacagtce accacagact ggaaaacact 22800
tgttcaggaa tggactgtgc agcggccagg gcagacgtge cagceccatcee tggaggagca 22860
gtgtcecttgte cccgacaget cccactgceca ggtcoctecte ttaccactgt ttgctgaatg 22920
ccacaaggtce ctggecteccag ccacattcta tgccatctge cagcaggaca gttgeccacca 22980
ggagcaagtyg tgtgaggtga tcgcctctta tgcccaccte tgtcggacca acggggtcectg 23040
cgttgactgg aggacacctg atttectgtgg tgagtctcca agttacctcet gaaaatcctg 23100
gagaccagct aactgggctt gctcagecte tctgtgeccce agattcttta tttagetgca 23160
agaaaggttg ggaaatatag tcctcattct ggtggtcata tgcccagect aaagttcectgt 23220
ttctatggaa ggtggggagg atgaagattg gtggaaaata gccgtctctg ccctggcaag 23280
tttgtctgat gattaaccat gttgaatcag ctgtgcccat ttcactctgg ctggtgtggg 23340
cctttgcaag tgacctectt ctectgtctac agctatgtca tgcccaccat ctectggtcta 23400
caaccactgt gagcatggct gtccccggca ctgtgatgge aacgtgagct cctgtgggga 23460
ccatccctece gaaggectgtt tcectgecctec agataaagtc atgttggaag gcagetgtgt 23520
ccctgaagag gectgcactc agtgecattgg tgaggatgga gtccagcacc aggtaggagce 23580
ctgggccttt cacttceccat ggggetgcga attctggget tcgtacctag aatgtcctgt 23640
gccctttetyg aaccttgett tgccctcagt tcctggaage ctgggtecccg gaccaccagce 23700
cctgtcagat ctgcacatgc ctcagcgggce ggaaggtcaa ctgcacaacg cagccctgce 23760
ccacggccaa aggtgagagt cctcccctec ctggtgectt catggaggaa caagggcccce 23820
tgcaaggcce cccagccacc catcttcacc tctggcagag cagactcaaa cactggcacc 23880
tagagtccta gagtgggtgg gctteccttge ccagectgca tttceccatca ctgggectgg 23940
gagccccatt ctgcacctgg ggtcgacatt ctcagattaa ccctcegecte tggtccccag 24000
caacggtcag acttaagagt cccctggagg gtaaatgtga gggtgtcaac aggaacatgg 24060
ggacactcat ctgtcagagg tcccgtggce tggatccttyg tgggatgacc gtacagaact 24120

cctactagtt ttcagtgagce aagaacattt caaatcccte tgaggcetgte ccaccactaa 24180
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tttetetgac ttttgtggee gttectetee tetagetcecee acgtgtggece tgtgtgaagt 24240
ageccegecte cgecagaatg cagaccagtg ctgcceccgag tatgagtgtg gtatgtgtec 24300
caccaggggg atgtctceccag ggeccaaccee tagecccagg gggcaccacg ttgaaggtge 24360
tgaaaggtgt ctectgttete aggcacaggg tgtgtgaaag gaggtgggta aggaccgatt 24420
ggatactcca aaaaagtgga aagggttacc tctggagaat aggatttget tcctagaaga 24480
atctactgta aattactaaa cacaggtttg acaggattaa tacaagaatg gggtgattac 24540
tggggactat ggagatatac tgaagaaaag gtcatgccaa agcaacccat tttcatttte 24600
aataagattt tgaggctgcet agatatagag aagaccacac actgggcacc ttgagttcag 24660
caggttgttt gctagaggtt ttcatgctag ccttgcagge tgetetgtga atagtggget 24720
gaataatggt ataagtccgt gaattcagag ctgatggaat tacggttagc atggcaggaa 24780
atcattagtg cctttgtccee agtectgtcee agtgtgttta ttgcttgtac agatgaagac 24840
ctaaagcaca ggcttgtaca atttgcagtg atgcagatat tgaagggaga gcagatagat 24900
caggggacag tccaaggaac taaaagaaaa tcatataatc ggagaaactt atttgtactc 24960
gtgaaattga tcagaaataa atagaagtcc tgtaggggag ggagatgtgg cttgagaaca 25020
attaatgtaa aggaggtctt agaatgttag cagtagagag aactagaggg atcatttact 25080
tcaagcceect cattttatag acattactag tctcectacaa tgtgecggge actttgecct 25140
tattattttg tgaactcctc agactgatcc tataaggtag agttcccacc ttccagaaga 25200
agaaacaggt ctagaggatc caagttgact tggctgagat gtgaaagccce tagtggatga 25260
taagaataat cagtatgtga cttggattga tctatctgtce tgtctgtetg tcectatctate 25320
tatctatcta tctatctatce tatctatcta tectatctate tatccatcta tccatccatce 25380
ctatgtattt atcatctgtc ctatctctat ctaacctatg tatctattta tcatctatce 25440
tgtctctate tatcectttgt atctatcatce tatcctatcet ctatctaage tatatatcta 25500
tttatcatct atcctctatc atctatctat ctatctatct atctatctct attgtatcta 25560
gttatctatc ctatatctat gtatgtatct atctgtectgt ctaatctatc taacctgtgt 25620
atctatttat aatctatcct atctctatct aacctatgta tctatcatct atcctatcte 25680
tgtctaacat atgtatctat catctattct atatctatct gtctatctac cctatgtttt 25740
atcatctatc ctatctctct ctaagctgtg tatctatcat ctatcctcta tctatcatcc 25800
atctatctat ctatctatct aatgtaccta gttatctatc ctgtatgtat gtatgtatgt 25860
atgtatctat ctatcaaatc tatctcatgt atctagttat cattctatct atctatctat 25920
ctatctatct atctatctat ctatctatct atcctaaccc atgtaatctc tgtctccatc 25980
atcatcactt acctaaaaca gtagaagtct gcatgaatag gaatgtagca tcccactcac 26040
aggtaataaa agagtaacct ttctgaactc tgcatggacg tctctcttte tggccctcag 26100
tgtgtgacce agtgagctgt gacctgcccce cagtgcctca ctgtgaacgt ggecctccage 26160
ccacactgac caaccctggc gagtgcagac ccaacttcac ctgcggtaag gectctgtgg 26220
atgaggaggg gtggtgtggc ctctctctge tggtgtgagg gaggccatcc tcctcaggga 26280
cctcttceccaa gatcacgtca tttectgttt tctacctage tgaatctggg ttgggagtac 26340
atctggaaca gaggggttag ggtcacacct gcacggaatc cttcecggctg cacgectgcectg 26400
aaggatacca ggtgtgggca cagcacaggc acctccgtct tgggtttatg aagaagcagc 26460
tggggctgag atgaggaggc ctccgaatct aatctttatt tctgecccatc ctecctgtatg 26520

tcatcaaggg gagggaatgt ttccttgact teccctcatce attggatctt attcccaaac 26580
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aaatttatag tttttegeet ctgaaggtgt atatatgtaa tcactatata ctgtaactta 26640
aacatagcga tggactaaaa taagacacga caagaaacca aattcectgtat ttaccteceg 26700
agaatccececa ctcetaactee gttggegtte ttgtectget gatgtggaca ctcaccegac 26760
ttcctagatg tgagacttca aggtgggagg agagcacatt gtgtttgaag ggagetggaa 26820
acaggcaaag gacacaggga caggatttgg tcttttaaaa gtgacattgt ggetttgaca 26880
agattgctgg caatctttceca tteccacactg attgetggeg gacctaaagt gtagggtatt 26940
gttctaggta ctgaggtggg gataggatca cagaagctece tggcatagaa cagtgettag 27000
cagggcgtgg tgtacccaga cctactggac ttagagattce tacatctgac acctctgaga 27060
atgaaggaac ccgcecctte cagatgtatg tgggaaagtg atagagcagg gattgagcag 27120
ccttecactte tectecatta gagttectag cttcacattt ccctttttga ttaatgttca 27180
tatttttetg cagatggact gecttttggta acattgaata actcccagece cgtgagettg 27240
gccectcacac atttctgact taatcttetg agtctaaage tcectggcac cctatagecat 27300
agctgaatac ttacgagccc tggetgggeg cagtgcetcag tgtggecttg tectatccte 27360
agcctgcagg aaggaggagt gcaaaagagt gtccccacce tcctgcecccce cgcaccegttt 27420
gcccaccecett cggaagaccece agtgetgtga tgagtatgag tgtgectgea actgtgtcaa 27480
ctccacagtg agcetgtecce ttgggtactt ggcctcaacce gcecaccaatg actgtggetg 27540
taccacaacc acctgecttce ccgacaaggt aaggactgct tggctattaa ctatcagtta 27600
atagtttact catttattta ttgctgtcag tttatcctte tatccaccca tccattcate 27660
catccaccta cccatccaat atttgctaag caacatgtge tcctcatgga agatttgcat 27720
cctacccage attcecttet tgecccaaacce aagtgctaca aggcttggtt ggggggcagt 27780
cagcattcca gctcagectg agtggaaatt tagttaactc aggaggcatt tcttgtgage 27840
ctactatgta ctaagcatgg ctaggtgctg aggttacaaa taatgtgcag gacatggtct 27900
ttacctttat aagcttattt taggttagct aaggaaataa catgattgca tggattattt 27960
agagatcagt taatagttat acatacatgt tgagatgagg tcttgctatg ttgcctagge 28020
tggtcttgga ctcctggget caagtgatcc tcccacctcet gectcacgag taggtgagat 28080
tacaagtgca caccaccaca cctggctacg agcagttaat agtttactca tttatttatt 28140
gctgtcagtt tatccatcta tccacccatc cattcatcca tccatctgec catccaatat 28200
ttactaagca actactgtgt tctaacagaa ttggcactgt gctaggtgct atgggagaaa 28260
tgttaagatg aagttcctat gtatgccctt gttagtatat atgacaatag tctataaact 28320
gaatataata aagtgtcaac gaatggtaca gattttcatt acaaacagca gtcttatagg 28380
tgaaagagcc accaagatta gctatcatta aagatttaat tgatggagtg ggaaagtgaa 28440
gggcgcgaaa gtggcggagt gagaactgaa atgagccaga actgcagcag gaagacctga 28500
gcatagttat agctgctgca ttgaggggag tcctgacatg aatgacagac aagctgcagt 28560
catctctect tggagcctgt tagggctgga acagatcttt atttgtctgg aatgecttaag 28620
acctctette cecctetggac gectcetteccag ctcagggatt ctaagcacgce agttttggag 28680
aagcgggaac aagtctagga ggctacagtt gctgectgctg ctttecttata tcectcectgttet 28740
ccttetegte ttectgecca ccecctectge cttgetgttt ttectattaat gtttettgtg 28800
tgtctttaat ctatagtaat gccactcccc atttttatge ctttgatttg ttggggaagc 28860
tgggtcattt gtcctgtaga atgtcatgaa ttcccacatt ctcagcacct agagcggctt 28920

ctgtgtagta ggtgctaact caccgcettgt ttcaatgaaa caaatgagtt cactcacgaa 28980
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aacttatgte tacaggtgtg tgtccaccga agcaccatcet accctgtggg ccagttetgg 29040
gaggagggct gcgatgtgtyg cacctgcacce gacatggagyg atgccgtgat gggectceege 29100
gtggcccagt getceccagaa gecctgtgag gacagetgte ggteggtgag tggggcaggg 29160
gctgggecaty cctgcageta tcagageggg aaagtagagyg agggcatcett aggaagggta 29220
agaaaggttc tttttttttt tgaaatggag actcgetctg tecgceccaggt ctttcagggg 29280
gcagaattat atctctgcag ctgatgtaag acttegttta gtgacctggt ggttgetget 29340
tettggecatg gecctgagge tggttgacaa caaagatgaa aatgeccaga ccagtgatca 29400
cttggcacaa ccccagggcet cagtacgcag gaggcgtagg taagageccce tgtgtetttg 29460
ctgctggect gtecttacte tgttttttet gettttecag ggettcactt acgttectgeca 29520
tgaaggcgag tgctgtggaa ggtgectgece atctgectgt gaggtggtga ctggetcace 29580
gcggggggac tcccagtett cctggaagag tgtaggtceca ggeccceggg acggggagga 29640
gggcagattyg gggccactec agggaccagce gttgaccttyg gtttcatcta gtcecccectgge 29700
ttcteccaagg tgettgectyg ggtgectcag tcaggtgatt ttgacccaaa ctgtttgagt 29760
ggtgctcact gagacgagcec ccactcatce cctecegtggyg ccctacectg tggtgggact 29820
tacatgttaa gccaggcettc acgtctagaa accaccttece tgagagaaga gcacattcce 29880
actgggacce tgggctecag ccctgeccca gettgttgga ctaactetgg tgecctgcag 29940
gtcggeteee agtgggecte cccggagaac ccctgectca tcaatgagtg tgtccgagtg 30000
aaggaggagg tctttataca acaaaggaac gtctectgece cccagctgga ggtccctgte 30060
tgccectegg getttcaget gagetgtaag acctcagegt getgeccaag ctgtegetgt 30120
ggtaaggcat gcaggctggg gctgggetgg accgggcacce acctttaagce ctctetttece 30180
acttttggcet cctgaattceg aattcttgaa actgaaattt tcaagagtag cgtttcattg 30240
tttcataaac ccaaacatcc tcccattcat cccatctcectt aaatgtaaat tcacataage 30300
aagcgctgtce acttggagaa cgtacggggc tcttctcatt gtgggctgca tggggaaggg 30360
aggccgetgt gggcteccage agtaggaccce ccagegetgg gttgtggggt ggggggaaag 30420
ggccgaccga tacaggaggg aggcccagac acggaggagyg agccccaaag agagcagect 30480
gctecgeeggt ctcaccaggg tgtgttttge ccactctcac tctgcacttt tctcteccce 30540
agagcgcatg gaggcectgca tgctcaatgg cactgtcatt ggggtgagcce getgtcecctcet 30600
tcteccagage aagtggtggg gacagggaag ggggtactgt gggaagggga gcaggcaagt 30660
cattgtaaag cagaaatgaa ggaaaccaga gagacccaac cccagctttc cactgcctgt 30720
gggacgtgce tggcatcatg gagcccaggce taggaccatc ttectgactce tccgggectg 30780
tctcacacte acttecctgge ccccacctca ggcacctgtg catttcttet gtgtgcagag 30840
aagcactctg aagtcattgt gcacgtttta gtttgtccce tctgeccacta cctgggectge 30900
ctctttggca tgaaagttct cactcttacc atctcgatac tggaggtggg aggacgggaa 30960
ggcagtgggce cataggagac aggaggagca gcagagcgat ggctcatggg agctatgggt 31020
gggtgggcag gagacagggt atgagagtga ggtgagtggyg gggttggggg atgctggggg 31080
gcctgaccct ggtgectetg ctteccagece gggaagactyg tgatgatcga tgtgtgcacg 31140
acctgccegcet gcatggtgca ggtgggggtce atctctggat tcaagctgga gtgcaggaag 31200
accacctgca accccectgece cctggtaaga gaggctcaat ggggaccgag ggcatggact 31260
ggacgcgtgt gggacccagg cagtgggacc tcactgcggt ctttaaataa atgaattcta 31320

ggtgaaacta ctggataaga gagatgagag gccagcaaaa tcagcectact tacaattggg 31380
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atgttttaag gaggttaact atggectgett ttteccecte tggatgeagg gttacaagga 31440
agaaaataac acaggtgaat gttgtgggag atgtttgccet acggettgca ccattecaget 31500
aagaggagga cagatcatga cactgaaggt aggagcaagc tgaatgecagg gctccctcac 31560
atatcaccat cttgetteet tttttggaaa tgcatttaac tggtcggaag agtctacata 31620
gcagcecetgt tcataggata caagctgtaa aactgggact ccacttetgg tetgtgttet 31680
gggtgtgggy gctttattat acactgtett cttgtttcat ggttcetgcag attgtttegt 31740
catctccatg gagtcaaget catggtttga agtggetttg tgaaccaaac actgtcetetg 31800
actttaccca ctectettte cttecagegt gatgagacge tccaggatgg ctgtgatact 31860
cacttctgca aggtcaatga gagaggagag tacttctggg agaagagggt cacaggctge 31920
ccaccctttg atgaacacaa gtgtetgget gagggagtga gtactcatte tgetttecte 31980
tttactgtct caatctctaa gaacaagatt cttctgaata gtgtgcatce cagctccgge 32040
ataatttcte agtgtctgag gcacatctcet ggcctagttg aagaatcagt gagattacga 32100
aatcaaagcce tacggagaga taaaattctce tgcaatatag gatgttttaa aaaaatattt 32160
tccttaaggg aggctgagtg tgtgattctt gaataaaatg tgagatcaaa ctgattttta 32220
gtctceectgy gaatgaagat cctgatgact caactggaag agaattcaga atcatcaaaa 32280
ttgtttcage ctggtcaggt agggtggtca agctgctcac atttatgata ggaaagcata 32340
gtttacatct gggcacttaa gcacagggct gtgagttcegg agctaaaaat tggcceggag 32400
tgacctgaaa getgtctact ctgtactttt tgtgectaac ctgaaatttt getgttttet 32460
tagggtaaaa ttatgaaaat tccaggcacc tgctgtgaca catgtgagtg cgttactaat 32520
atcttgtecce ttgaaaccca tcagagcaag tccaggggcet ctttgcaget tgeteccttga 32580
aacccattag caageccgaaa gggacctatt tccagcccag tgagggcact ggggetgaag 32640
agtgttctct agaaccccag ccagtcectca agtttcatcet ctcacctgte ctgtaggtga 32700
ggagcctgayg tgcaacgaca tcactgeccag gctgcagtat gtcaaggtgg gaagctgtaa 32760
gtctgaagta gaggtggata tccactactg ccaggtaagyg gctctgettce aataaggget 32820
gggtgcggayg ggttgagcct ccgtgttcgg atacctatce ttagttacat tctagaagga 32880
tctggaaaat tcgcagggaa gagaagggaa ataaactgga agcatttttt tttaagcaaa 32940
tgttttattg aagtaactgg aaatttttga ctccaggaaa aaaacaaaaa tggaggaaag 33000
actcagcaaa tcctttacag aaaatggaga gttatttatg caagatgggg gccacaattc 33060
ttgaagatca gtcaaacata tataaaattt tcctgcataa aacatgcata atcaggcata 33120
aaacatttta tgcattaaca tgcataaaaa ttgcagctag aggggtgtgg gtatgatatt 33180
attaccatag agaagaggac atgtcagacc tatgatcttc ctttacaaat tgcctagctg 33240
tcectgggtge ttetgggtga gatcagacct gecttgettg gagggggtca gggagaaagce 33300
aggctgcecce agageccctgce ctaagccagg acttcccacce attgtgaage tcccatctte 33360
ctctgcttte ttgcagggca aatgtgccag caaagccatg tactccattg acatcaacga 33420
tgtgcaggac cagtgctcct gctgectctee gacacggacg gagcccatge aggtggccct 33480
gcactgcacc aatggctctg ttgtgtacca tgaggttctc aatgccatgg agtgcaaatg 33540
ctccecccagg aagtgcagca agtgaggctg ctgcagcectge atgggtgect getgetgect 33600
gccttggect gatggccagg ccagagtgct geccagtcecte tgcatgttet gctecttgtge 33660

ccttectgage ccacaataaa ggctgagctc ttatcttgca aaaggctgct ggtgcactgt 33720

gtcgtaggge tgagatggca acggtgggca ggggctgagt tctgagacceg gttctgagga 33780
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aggaagcaca ggccccatet gcaagectceca gtgtcagtgt gagatactge caac 33834

<210> SEQ ID NO 31

<211> LENGTH: 2813

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

Met Ile Pro Ala Arg Phe Ala Gly Val Leu Leu Ala Leu Ala Leu Ile
1 5 10 15

Leu Pro Gly Thr Leu Cys Ala Glu Gly Thr Arg Gly Arg Ser Ser Thr
20 25 30

Ala Arg Cys Ser Leu Phe Gly Ser Asp Phe Val Asn Thr Phe Asp Gly
35 40 45

Ser Met Tyr Ser Phe Ala Gly Tyr Cys Ser Tyr Leu Leu Ala Gly Gly
50 55 60

Cys Gln Lys Arg Ser Phe Ser Ile Ile Gly Asp Phe Gln Asn Gly Lys
65 70 75 80

Arg Val Ser Leu Ser Val Tyr Leu Gly Glu Phe Phe Asp Ile His Leu
85 90 95

Phe Val Asn Gly Thr Val Thr Gln Gly Asp Gln Arg Val Ser Met Pro
100 105 110

Tyr Ala Ser Lys Gly Leu Tyr Leu Glu Thr Glu Ala Gly Tyr Tyr Lys
115 120 125

Leu Ser Gly Glu Ala Tyr Gly Phe Val Ala Arg Ile Asp Gly Ser Gly
130 135 140

Asn Phe Gln Val Leu Leu Ser Asp Arg Tyr Phe Asn Lys Thr Cys Gly
145 150 155 160

Leu Cys Gly Asn Phe Asn Ile Phe Ala Glu Asp Asp Phe Met Thr Gln
165 170 175

Glu Gly Thr Leu Thr Ser Asp Pro Tyr Asp Phe Ala Asn Ser Trp Ala
180 185 190

Leu Ser Ser Gly Glu Gln Trp Cys Glu Arg Ala Ser Pro Pro Ser Ser
195 200 205

Ser Cys Asn Ile Ser Ser Gly Glu Met Gln Lys Gly Leu Trp Glu Gln
210 215 220

Cys Gln Leu Leu Lys Ser Thr Ser Val Phe Ala Arg Cys His Pro Leu
225 230 235 240

Val Asp Pro Glu Pro Phe Val Ala Leu Cys Glu Lys Thr Leu Cys Glu
245 250 255

Cys Ala Gly Gly Leu Glu Cys Ala Cys Pro Ala Leu Leu Glu Tyr 2Ala
260 265 270

Arg Thr Cys Ala Gln Glu Gly Met Val Leu Tyr Gly Trp Thr Asp His
275 280 285

Ser Ala Cys Ser Pro Val Cys Pro Ala Gly Met Glu Tyr Arg Gln Cys
290 295 300

Val Ser Pro Cys Ala Arg Thr Cys Gln Ser Leu His Ile Asn Glu Met
305 310 315 320

Cys Gln Glu Arg Cys Val Asp Gly Cys Ser Cys Pro Glu Gly Gln Leu
325 330 335

Leu Asp Glu Gly Leu Cys Val Glu Ser Thr Glu Cys Pro Cys Val His
340 345 350

Ser Gly Lys Arg Tyr Pro Pro Gly Thr Ser Leu Ser Arg Asp Cys Asn
355 360 365
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Thr

Pro

385

Asn

Asp

Ala

Pro

Ala

465

Arg

Asp

Ser

Gly

Arg

545

Asp

Thr

Glu

Arg

Ala

625

Ala

Val

Ser

Cys

Ala

705

Ile

Leu

Pro

Gly
785

Cys

370

Gly

Arg

Cys

Asp

Gly

450

Met

Ile

Leu

Pro

Asn

530

Val

Leu

Arg

Ala

Tyr

610

Leu

Trp

Tyr

Tyr

Pro

690

Gln

Phe

Cys

Ser

Pro

770

Leu

Ile

Glu

Tyr

Gln

Asp

435

Leu

Asp

Gln

Gln

Val

515

Gln

Glu

Gln

Phe

Cys

595

Asp

Ala

Arg

Leu

Pro

675

Pro

Cys

Ser

Thr

Ser

755

Met

Glu

Cys

Phe

Asp

420

Arg

His

Gly

His

Met

500

Gly

Asp

Lys

Ser

580

His

Val

Ser

Glu

Gln

660

Asp

Gly

Pro

Asp

Met

740

Pro

Val

Cys

Arg

Leu

Thr

405

His

Asp

Asn

Gln

Thr

485

Asp

Ala

Asp

Phe

Gln

565

Glu

Arg

Cys

Tyr

Pro

645

Cys

Glu

Leu

Cys

His

725

Ser

Leu

Lys

Thr

Asn

Val

390

Phe

Ser

Ala

Ser

Asp

470

Val

Trp

Gly

Asp

Gly

550

His

Glu

Ala

Ser

Ala

630

Gly

Gly

Glu

Tyr

Tyr

710

His

Gly

Ser

Leu

Lys
790

Ser

375

Thr

Ser

Phe

Val

Leu

455

Thr

Asp

Lys

Phe

535

Asn

Ser

Ala

Val

Cys

615

Ala

Arg

Thr

Cys

Met

685

Tyr

Thr

Val

His

Val

775

Thr

Gln

Gly

Gly

Ser

Cys

440

Val

Gln

Ala

Gly

Thr

520

Leu

Ala

Asp

Cys

Ser

600

Ser

Ala

Cys

Pro

Asn

680

Asp

Asp

Met

Pro

Arg

760

Cys

Cys

Trp

Gln

Ile

Ile

425

Thr

Lys

Leu

Ser

Arg

505

Cys

Thr

Trp

Pro

Ala

585

Pro

Asp

Cys

Glu

Cys

665

Glu

Glu

Gly

Cys

Gly

745

Ser

Pro

Gln

Ile

Ser

Cys

410

Val

Arg

Leu

Pro

Val

490

Gly

Gly

Pro

Lys

Cys

570

Val

Leu

Gly

Ala

Leu

650

Asn

Ala

Arg

Glu

Tyr

730

Ser

Lys

Ala

Asn

Cys

His

395

Gln

Ile

Ser

Lys

Leu

475

Arg

Arg

Leu

Ser

Leu

555

Ala

Leu

Pro

Arg

Gly

635

Asn

Leu

Cys

Gly

Ile

715

Cys

Leu

Arg

Asp

Tyr
795

Ser

380

Phe

Tyr

Glu

Val

His

460

Leu

Leu

Leu

Cys

Gly

540

His

Leu

Thr

Tyr

Glu

620

Arg

Cys

Thr

Leu

Asp

700

Phe

Glu

Leu

Ser

Asn

780

Asp

Asn Glu Glu

Lys

Leu

Thr

Thr

445

Gly

Lys

Ser

Leu

Gly

525

Leu

Gly

Asn

Ser

Leu

605

Cys

Gly

Pro

Cys

Glu

685

Cys

Gln

Asp

Pro

Leu

765

Leu

Leu

Ser

Leu

Val

430

Val

Ala

Gly

Tyr

Val

510

Asn

Ala

Asp

Pro

Pro

590

Arg

Leu

Val

Lys

Arg

670

Gly

Val

Pro

Gly

Asp

750

Ser

Arg

Glu

Phe

Ala

415

Gln

Arg

Gly

Asp

Gly

495

Lys

Tyr

Glu

Cys

Arg

575

Thr

Asn

Cys

Arg

Gly

655

Ser

Cys

Pro

Glu

Phe

735

Ala

Cys

Ala

Cys

Cys

Asp

400

Arg

Cys

Leu

Val

Leu

480

Glu

Leu

Asn

Pro

Gln

560

Met

Phe

Cys

Gly

Val

640

Gln

Leu

Phe

Lys

Asp

720

Met

Val

Arg

Glu

Met
800
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Ser Met Gly Cys Val Ser Gly Cys Leu Cys Pro Pro Gly Met Val Arg
805 810 815
His Glu Asn Arg Cys Val Ala Leu Glu Arg Cys Pro Cys Phe His Gln
820 825 830
Gly Lys Glu Tyr Ala Pro Gly Glu Thr Val Lys Ile Gly Cys Asn Thr
835 840 845
Cys Val Cys Arg Asp Arg Lys Trp Asn Cys Thr Asp His Val Cys 2sp
850 855 860
Ala Thr Cys Ser Thr Ile Gly Met Ala His Tyr Leu Thr Phe Asp Gly
865 870 875 880
Leu Lys Tyr Leu Phe Pro Gly Glu Cys Gln Tyr Val Leu Val Gln Asp
885 890 895
Tyr Cys Gly Ser Asn Pro Gly Thr Phe Arg Ile Leu Val Gly Asn Lys
900 905 910
Gly Cys Ser His Pro Ser Val Lys Cys Lys Lys Arg Val Thr Ile Leu
915 920 925
Val Glu Gly Gly Glu Ile Glu Leu Phe Asp Gly Glu Val Asn Val Lys
930 935 940
Arg Pro Met Lys Asp Glu Thr His Phe Glu Val Val Glu Ser Gly Arg
945 950 955 960
Tyr Ile Ile Leu Leu Leu Gly Lys Ala Leu Ser Val Val Trp Asp Arg
965 970 975
Hig Leu Ser Ile Ser Val Val Leu Lys Gln Thr Tyr Gln Glu Lys Val
980 985 990
Cys Gly Leu Cys Gly Asn Phe Asp Gly Ile Gln Asn Asn 2Asp Leu Thr
995 1000 1005
Ser Ser Asn Leu Gln Val Glu Glu Asp Pro Val Asp Phe Gly Asn
1010 1015 1020
Ser Trp Lys Val Ser Ser Gln Cys Ala Asp Thr Arg Lys Val Pro
1025 1030 1035
Leu Asp Ser Ser Pro Ala Thr Cys His Asn Asn Ile Met Lys Gln
1040 1045 1050
Thr Met Val Asp Ser Ser Cys Arg Ile Leu Thr Ser Asp Val Phe
1055 1060 1065
Gln Asp Cys Asn Lys Leu Val Asp Pro Glu Pro Tyr Leu Asp Val
1070 1075 1080
Cys Ile Tyr Asp Thr Cys Ser Cys Glu Ser Ile Gly Asp Cys Ala
1085 1090 1095
Cys Phe Cys Asp Thr Ile Ala Ala Tyr Ala His Val Cys Ala Gln
1100 1105 1110
His Gly Lys Val Val Thr Trp Arg Thr Ala Thr Leu Cys Pro Gln
1115 1120 1125
Ser Cys Glu Glu Arg Asn Leu Arg Glu Asn Gly Tyr Glu Cys Glu
1130 1135 1140
Trp Arg Tyr Asn Ser Cys Ala Pro Ala Cys Gln Val Thr Cys Gln
1145 1150 1155
His Pro Glu Pro Leu Ala Cys Pro Val Gln Cys Val Glu Gly Cys
1160 1165 1170
His Ala His Cys Pro Pro Gly Lys Ile Leu Asp Glu Leu Leu Gln
1175 1180 1185
Thr Cys Val Asp Pro Glu Asp Cys Pro Val Cys Glu Val Ala Gly
1190 1195 1200
Arg Arg Phe Ala Ser Gly Lys Lys Val Thr Leu Asn Pro Ser Asp
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Pro

Cys

Asp

Glu

Val

Glu

Ile

Gly

Glu

Val

Phe

Leu

Arg

Val

Glu

Asp

Asp

Ala

Gly

Glu

Glu

Ser

Glu

Arg

Gly

Gln

1205

Glu
1220

Glu
1235

Ala
1250

Pro
1265

Phe
1280

Val
1295

Ser
1310

Ser
1325

Leu
1340

Ala
1355

Ser
1370

Met
1385

Tyr
1400

Gly
1415

Lys
1430

Glu
1445

Leu
1460

Gln
1475

Pro
1490

Gly
1505

Phe
1520

Ile
1535

Tyr
1550

Val
1565

Leu
1580

Gly
1595

His

Ala

Pro

Pro

Leu

Leu

Gln

His

Arg

Ser

Lys

Ala

Val

Ile

Gln

Leu

Ala

Val

Lys

Ser

Met

His

Pro

Arg

Ala

Asp

Cys

Cys

Val

Leu

Leu

Lys

Lys

Ala

Arg

Thr

Ile

Ser

Gln

Gly

Ala

Glu

Pro

Thr

Arg

Asp

Glu

Val

Phe

Glu

Leu

Arg

Gln

Gln

Ser

His

Asp

Ala

Trp

Tyr

Ile

Ser

Asp

Gln

Gly

Pro

Pro

Gln

Glu

Val

Asn

Lys

Glu

Thr

Ser

Ile

Arg

Glu

Ile

Glu

Pro

Asp

Gly

Phe

Val

Ile

Zla

Glu

Arg

Glu

Leu

His

Glu

Gln

Ala

Gly

Ser

Ile

Val

Val

Glu

Arg

Tyr

Gln

1210

Cys
1225

Pro
1240

Thr
1255

Phe
1270

Ser
1285

Val
1300

Arg
1315

Gly
1330

Ser
1345

Val
1360

Pro
1375

Pro
1390

Lys
1405

2la
1420

Asn
1435

Arg
1450

Pro
1465

Pro
1480

Met
1495

Gly
1510

Ile
1525

Leu
1540

2la
1555

Tyr
1570

Leu
1585

2Ala
1600

His

Gly

Thr

Tyr

Ser

Val

Val

Leu

Gln

Leu

Glu

Gln

Lys

Asn

Lys

Asp

Pro

Gly

Val

Glu

Gln

Gln

Gln

Gln

Ser

Pro

Cys

Gly

Leu

Cys

Arg

Asp

Ala

Lys

Val

Lys

Ala

Arg

Lys

Leu

Ala

Glu

Pro

Leu

Leu

Ala

Arg

Tyr

Ser

Gly

Asp

Asn

Asp

Leu

Tyr

Ser

Leu

Met

Val

Asp

Lys

Tyr

Ser

Met

Lys

Lys

Phe

Ile

Thr

Leu

Asp

Asp

Met

Ser

Lys

Gly

His

Leu

Val

Val

Val

Arg

Ser

Met

Val

Arg

Tyr

Thr

Arg

Ser

Val

Gln

Val

Val

Leu

Gly

Val

Phe

Asp

Tyr

Gly

Asn

Ser

Val

1215

Val
1230

Val
1245

Glu
1260

Leu
1275

Glu
1290

Glu
1305

Glu
1320

Lys
1335

Ala
1350

Leu
1365

Ile
1380

Arg
1395

Ile
1410

Ile
1425

Leu
1440

Ser
1455

Pro
1470

Val
1485

Ala
1500

Asn
1515

Val
1530

Met
1545

Asp
1560

Arg
1575

Phe
1590

Tyr
1605

Asn

Pro

Asp

Leu

Ala

Arg

Tyr

Arg

Gly

Phe

Ala

Asn

Val

Arg

Ser

Tyr

Pro

Ser

Phe

Arg

Gly

Val

Ile

Thr

Leu

Met

Leu

Pro

Ile

Asp

Glu

Leu

His

Pro

Ser

Gln

Leu

Phe

Ile

Leu

Ser

Leu

His

Thr

Val

Ser

Gln

Thr

Leu

Asn

Val

Val

Thr

Thr

Ser

Leu

Phe

Arg

Asp

Ser

Gln

Ile

Leu

Val

Pro

Ile

Val

Cys

Met

Leu

Leu

Lys

Asp

Val

Gln

Thr

Ser

Thr



181

US 7,910,315 B2

-continued

182

Gly

Gln

Leu

Phe

Cys

Pro

Ser

Ala

Gln

Pro

Asp

Leu

Arg

Ser

Arg

Ala

Val

Gly

Cys

Thr

Gln

Arg

Thr

Ser

Thr

Leu

Gln

Asn
1510

Val
1625

Glu
15640

Glu
1655

Cys
1570

Asp
1685

Ser
1700

Lys
1715

Val
1730

Trp
1745

Val
1760

Gly
1775

Pro
1790

Val
1805

Val
1820

Gln
1835

Lys
1850

Asn
1865

Met
1880

Leu
1895

Thr
1910

Pro
1925

Cys
1940

Thr
1955

Gly
1970

Glu
1985

Gly
2000

Pro

Val

Arg

Thr

Ser

Cys

Ser

Ala

Ser

Asn

Met

Phe

Gly

Asp

Thr

Leu

Leu

Ser

Asp

Pro

Leu

Ser

Gly

Arg

Ser

Val

Cys

Ala

Pro

Ile

Leu

Gly

Ser

Phe

Phe

Val

Val

Gln

Ala

Ala

Ser

Val

Arg

Gln

Phe

Glu

Asp

Leu

Cys

Cys

His

Cys

Ile

Met

Ser

Ile

Gly

Pro

Glu

Gln

Pro

Ile

Leu

Val

Arg

Val

Ser

Val

Phe

Ile

Arg

Leu

Asp

Gln

Lys

Pro

Arg

Ile

Ser

Leu

Lys

Asp

Gly

Trp

Arg

Gly

Pro

Zla

Ser

Gln

Pro

Glu

Arg

Lys

Asp

Pro

Leu

Ile

His

Gly

Cys

Ser

Asn

Trp

Val

Tyr

His

Ser

Glu
1615

Val
1630

Pro
1645

Glu
1660

Leu
1675

Leu
1690

Ser
1705

Lys
1720

Tyr
1735

Glu
1750

Gly
1765

Tyr
1780

2la
1795

2la
1810

Ile
1825

2la
1840

Glu
1855

Lys
1870

Asn
1885
His
1900
His
1915

Ser
1930

Thr
1945

Thr
1960

Val
1975

Asn
1990

Ile
2005

Ile

Gly

Asn

Ala

Gln

Asp

Tyr

Ala

Gly

Lys

Gly

Leu

Val

Ala

Gly

Gly

Asp

Leu

Glu

Thr

Arg

Gln

Cys

Phe

Leu

Gly

Glu

Lys

Pro

Ala

Pro

Ile

Val

Phe

Asn

Ser

Ala

Pro

Thr

Val

Ala

Ile

Pro

Leu

Cys

Lys

Val

Val

Ser

Pro

Asp

Phe

Ala

Val

Arg

Asn

Pro

Asp

Pro

Ile

Asp

Ile

Ile

His

Ser

Ser

Ile

Asp

Gly

Ala

Pro

Ser

Arg

Thr

Asn

Pro

Cys

Gly

Gln

Cys

Lys

Leu

Ala

Ile

Leu

Thr

Leu

Glu

Gly

Thr

Leu

Gln

Glu

Leu

Ala

Asp

Gly

Thr

Gly

Pro

Cys

Cys

Val

Val

Gln

Asn

Ser

His

Pro
1620

Asn
1635

Leu
1650

Val
1665

Leu
1680

Leu
1695

Met
1710

Pro
1725

Thr
1740

Leu
1755

Ile
1770

Met
1785

Val
1800

Ala
1815

Arg
1830

Asp
1845

Met
1860

Phe
1875

Gly
1890

Gln
1905

Asp
1920

Lys
1935

Cys
1950

Asn
1965

Lys
1980

Pro
1995

Ser
2010

Gly Asp Ile

Val

Ile

Leu

Ser

Leu

Lys

Arg

Ile

Ser

Gly

His

Thr

Arg

Tyr

Ser

Val

Val

Asp

Pro

Arg

Val

Thr

Phe

Glu

Gly

Ala

Gln

Gln

Gln

Pro

Asp

Ser

Leu

Asp

Leu

Asp

Gly

Asp

Ser

Asp

Asn

Thr

Arg

Val

Asp

Gly

Glu

Gly

Lys

Gln

Ala

Leu

Glu

Asp

Arg

Ala

Gly

Phe

Thr

Val

Val

Ala

Ala

Val

Asn

Ala

Val

Leu

Ile

Trp

Gly

Leu

Glu

Ser

Leu

Asp

Arg

Ser
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Val

Val

Gly

Phe

Pro

Asp

Thr

Pro

Pro

Glu

Gln

Ser

Arg

Tyr

Val

Pro

Cys

Glu

Leu

Ala

Gln

Pro

Leu

Thr

Ser

Cys

Ser

Glu
2015

Ser
2030

Ala
2045

Thr
2060

Lys
2075

Glu
2090

Thr
2105

Gly
2120

Asp
2135

Cys
2150

Gln
2165

Tyr
2180

Thr
2195

Asn
2210

Ser
2225

Asp
2240

Thr
2255

Ala
2270

Ser
2285

Lys
2300

Asn
2315

Val
2330

Gln
2345

Cys
2360

Cys
2375

Asp
2390

Cys

Leu

Val

Ile

Phe

Thr

Asn

Asp

Gln

Ser

His

Asp

Ala

Pro

His

Ser

Lys

Gln

Trp

Gly

Ala

Ala

Ser

Pro

Ala

Pro

Glu

Pro

His

Pro

Met

Thr

Phe

Gly

Trp

Thr

Ser

Lys

Ser

His

Asp

Cys

Cys

Val

Cys

Val

Arg

Pro

Asp

Cys

Thr

Cys

Pro

Tyr

Leu

Ser

Tyr

His

Pro

Ala

Ala

Lys

Cys

His

Val

Cys

Leu

Phe

Glu

Gly

Met

Ile

Pro

Lys

Thr

Gln

Asp

Leu

Arg

His

Glu

Gly

Asp

Val

Glu

Gln

Ser

Asn

Thr

Gln

Cys

Leu

His

Cys

Cys

His

Asp

Leu

Gly

Asp

Val

Cys

Cys

Leu

Thr

Lys

Arg

Cys

Tyr

Met
2020

Gly
2035

Val
2050

Asn
2065

Lys
2080

Asp
2095

Leu
2110

Pro
2125

Gln
2140

2la
2155

Gln
2170

Arg
2185

2la
2200

Gly
2215

His
2230

Glu
2245

Glu
2260

His
2275

Asn
2290

Gly
2305

Cys
2320

Pro
2335

Asn
2350

Glu
2365

Leu
2380

2Ala
2395

Leu

Glu

Gly

Arg

Asn

Thr

Phe

Val

Ile

Val

Pro

Glu

Thr

Met

Cys

Pro

Gly

Asp

Gln

Cys

Leu

Pro

Pro

Pro

Glu

Pro

Cys

Ala

Val

Asn

Phe

Glu

Tyr

Met

Gln

Leu

Leu

Ala

Gln

Asn

Ser

Pro

Ser

Ser

Gly

Pro

Thr

Cys

Glu

Val

Gly

Cys

Thr

Asn

Ser

Thr

Met

Asn

Phe

Gly

Leu

Glu

Glu

Leu

Thr

Val

Gly

Cys

Arg

Glu

Cys

Val

Cys

Thr

Glu

Tyr

Pro

Glu

Lys

Leu

Cys

Thr

Val

Glu

His

Gln

Leu

Arg

Trp

Glu

Leu

Phe

Cys

Val

Pro

His

Gly

Val

Gln

Gln

Gln

Val

Glu

His

Cys

Arg

Arg

Val

Ala

Asn Gly Arg Leu

2025

Val
2040

Leu
2055

Leu
2070

Cys
2085

Asp
2100

Thr
2115

Gln
2130

Pro
2145

Tyr
2160

Glu
2175

Cys
2190

Pro
2205

Cys
2220

Cys
2235

Pro
2250

His
2265

Ile
2280

Pro
2295

Ala
2310

Cys
2325

Cys
2340

Arg
2355

Val
2370

Lys
2385

Asn
2400

Thr

Asn

Gly

Gln

Gly

Gly

Val

Cys

Leu

Ala

Val

Val

Ser

Asp

Phe

Glu

Gln

Cys

Cys

Arg

Val

Glu

Pro

Ser

Thr

Ser

Asn

Val

His

Leu

Ile

Thr

Gln

Leu

Phe

Ile

Ile

Asp

Leu

Gly

Cys

Glu

Phe

Thr

Pro

Leu

Cys

Arg

Asn

Pro

Gln

Thr

Asp

Tyr

Ile

Ser

Cys

Val

Arg

Val

Ala

Cys

Ala

Trp

Val

Asn

Pro

Ala

Leu

Cys

Thr

Arg

Asp

Gly

Phe

Pro

Cys

Val

Cys
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186

Gly

Arg

Asp

Arg

Ser

Cys

Asp

Pro

Glu

Val

Ala

Leu

Val

Gly

Leu

Cys

Met

Arg

Glu

Cys

Val

Tyr

Ile

Thr

Val

2405

Cys
2420

Ser
2435

Val
2450

Val
2465

Gly
2480

Leu
2495

Ser
2510

Glu
2525

Val
2540

Pro
2555

Cys
2570

Asn
2585

Cys
2600

Phe
2615

Gly
2630

Leu
2645

Thr
2660

Phe
2675

Val
2690

Gly
2705

Glu
2720

Lys
2735

Cys
2750

Asn
2765

Glu
2780

Tyr
2795

Thr

Thr

Cys

Ala

Phe

Pro

Gln

Asn

Phe

Val

Cys

Gly

Thr

Lys

Tyr

Pro

Leu

Cys

Thr

Gly

Glu

Val

Gln

Asp

Pro

His

Thr

Ile

Thr

Gln

Thr

Ser

Ser

Pro

Ile

Cys

Pro

Thr

Thr

Leu

Lys

Thr

Lys

Lys

Gly

Lys

Pro

Gly

Gly

Val

Met

Glu

Thr

Tyr

Cys

Cys

Tyr

Ala

Ser

Cys

Gln

Pro

Ser

Val

Cys

Glu

Glu

Ala

Arg

Val

Cys

Ile

Glu

Ser

Lys

Gln

Gln

Val

Thr

Pro

Thr

Ser

Val

Cys

Trp

Leu

Gln

Ser

Cys

Ile

Arg

Cys

Glu

Cys

Asp

Asn

Pro

Met

Cys

Cys

Cys

Asp

Val

Leu

2410

Cys
2425

Val
2440

Asp
2455

Gln
2470

Leu
2485

Glu
2500

Lys
2515

Ile
2530

Arg
2545

Gly
2560

Arg
2575

Gly
2590

Cys
2605

Arg
2620

Asn
2635

Thr
2650

Glu
2665

Glu
2680

Pro
2695

Lys
2710

Asn
2725

Lys
2740

2la
2755

Gln
2770

2la
2785

Asn
2800

Leu

Gly

Met

Lys

His

Val

Ser

Asn

Asn

Phe

Cys

Pro

Met

Lys

Asn

Ile

Thr

Arg

Phe

Ile

Asp

Ser

Ser

Cys

Leu

Ala

Pro

Gln

Glu

Pro

Glu

Val

Val

Glu

Val

Gln

Glu

Gly

Val

Thr

Thr

Gln

Leu

Gly

Asp

Pro

Ile

Glu

Lys

Ser

His

Met

Asp

Phe

Asp

Cys

Gly

Thr

Gly

Cys

Ser

Leu

Arg

Lys

Gln

Thr

Gly

Leu

Gln

Glu

Glu

Gly

Thr

Val

Ala

Cys

Cys

Glu

Lys

Trp

Ala

Glu

Glu

Gly

Ser

Val

Cys

Ser

Met

Thr

Val

Cys

Glu

Arg

Asp

Tyr

His

Thr

Ala

Glu

Met

Cys

Thr

Cys

2415

Val
2430

Glu
2445

Val
2460

Asp
2475

Cys
2490

Ser
2505

Gln
2520

Arg
2535

Pro
2550

Cys
2565

Glu
2580

Val
2595

Gly
2610

Asn
2625

Cys
2640

Gly
2655

Gly
2670

Phe
2685

Lys
2700

Cys
2715

Arg
2730

Val
2745

Tyr
2760

Ser
2775

Asn
2790

Lys
2805

Cys

Glu

Met

Ser

Cys

Pro

Trp

Val

Gln

Lys

Ala

Met

Val

Pro

Cys

Gly

Cys

Trp

Cys

Cys

Leu

Asp

Ser

Pro

Gly

Cys

Val

Gly

Gly

Cys

Gly

Arg

Ala

Lys

Leu

Thr

Cys

Ile

Ile

Cys

Gly

Gln

Asp

Glu

Leu

Asp

Gln

Ile

Ile

Thr

Ser

Ser

His

Cys

Leu

Arg

Arg

Gly

Ser

Glu

Glu

Ser

Met

Asp

Ser

Pro

Arg

Ile

Thr

Lys

Ala

Thr

Tyr

His

Asp

Arg

Val

Pro
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-continued

Arg Lys Cys Ser Lys

2810
<210> SEQ ID NO 32
<211> LENGTH: 2326
<212> TYPE: DNA
<213> ORGANISM: Canis familiaris
<400> SEQUENCE: 32
cetgetgete acectggagyg gtetgetett tetetgggee gegtectgeo aggagtgeac 60
caagtacaaa gtgagcacgt gcegggactyg tgtggagteg gggeccgget gegeetggty 120
ccagaagety aacttcactyg ggetagggga geccgactee gttegetgtyg acaccegaga 180
gcagetgety ctgaaaggat gtgeggetga cgacatcatyg gaccetceaga geetggeega 240
gatccaggag gacaagaagg geggecggca geagetgtee ccgcagaaag tgacgetceta 300
cctgagacca ggtcaggegy ctgcecttcaa tgtgacctte cggegggeca agggetaccce 360
catcgaccty tactacctga tggatctgte ctactccatyg ctggacgacce tcatcaacgt 420
caagaagety gggggegace tgetgeggge getcaacgaa atcaccgagt ceggecgeat 480
cggetteggyg totttegtgyg acaagacggt getccoctte gtcaacacge accccgagaa 540
gctgaagaac ccgtgeccca acaaggagaa ggagtgccag gegeegtteg ccttcagaca 600
cgtgetgaag ctcacgaaca actccaacaa gttccagacg gaggteggga agcagetgat 660
tteggggaac ctggacgege ccgagggegyg getggatgee atgatgeagyg togeegegty 720
cceggageaa ateggetgge gcaacgtcac teggetgetyg gtgttegeca cggacgacgg 780
cttecacttt gegggegacy ggaagetggg tgccatcectyg acccccaatyg acggeegety 840
ccacctggag gacaacatgt acaagaggag caatgaattt gactaccegt cggtgggeca 900
gctggeacac aaactggccg asagcaacat ccageccatce ttegeggtga ccaagagaat 960
ggtgacgacc tatgagaagc tcaccgaggt catccccaag tcageggteg gggagetgte 1020
ggacgattcc agcaacgtgg tccagctcat caagaacgcc tacaacaaac tgtcctccag 1080
ggtctteectyg gaccacagece tggcccccag caccctcaag gtcacctatg actccttetg 1140
cagtaacggg gtgtcgcagyg tggaccagece cagaggggac tgcgacggeg tccagatcaa 1200
cgtceccgate accttccagg tgaaggtcac ggccacggag tgcatccagg agcagtcegtt 1260
tataatccgg gcactgggcet tcacggacac ggtgaccgtg cacgtcatcc cccagtgcga 1320
gtgccagtge cgggacgtgg gccaggacca cggcctctge agyggcaagg gctccctgga 1380
gtgtggcatc tgcaggtgtg aggctggcta catcgggaayg aactgcgagt gcctgacgca 1440
cggcegcage agecaggage tggagggcag ctgtceggagg gacaacaget ctctcatctg 1500
ctcggggetg ggggactgece tctgegggca gtgcgtgtge cacaggagcg acgttcccaa 1560
caagaacatc ttcgggcgcet actgecgagtg tgacaatgtc aactgcgagce gctatgacgg 1620
gcaggtgtgce gggggtaaag ttcggggctc ctgcaactgce ggcaagtgcc agtgcgagca 1680
gaactacgag ggcteggcegt gccagtgegt gaagtccacce cagggctgec tgagcacgga 1740
gggcatcgag tgcaacgggce geggecgetg tegctgtaac gtgtgegagt gcgacggggg 1800
ctaccagccg ccgctgtgeg gggactgect gggctgeccg tcgcectgtg gecggtacat 1860
cacctgtgee cagtgcctga agttcaagca gggccccteg gggaggaact gcagegtgga 1920
gtgtgggaac gtgggcctge tgagcaaacc cccggagaag gggcgcaggt gcaaggageg 1980
ggatctggag ggctgctgga tcacctacac getgeggcag cgggccgget gggacagceta 2040
tgaaatccac gtggacgaca gccgggagtyg tgtgggggge ccccaaateg cccccategt 2100
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190

gggeggeace gtgtegggag
tctgacecac ctgagtgace
ccagtggaac aacgacaacce
gtttgctgag agttagggeg
<210> SEQ ID NO 33
<211> LENGTH: 764
<212> TYPE: PRT

<213> ORGANISM: Canis

«<400> SEQUENCE: 33

tegtgeteat

teegegagtt

cggeatecte

caagegatte

cectttteaa gagegecace

ctecggeggag acggegetygy

familiaris

Leu Leu Leu Thr Leu Glu Gly Leu

1 5

Gln Glu Cys Thr Lys Tyr Lys Val

20

Ser Gly Pro Gly Cys Ala Trp Cys

35

40

Gly Glu Pro Asp Ser Val Arg Cys

50

55

Lys Gly Cys Ala Ala Asp Asp Ile

65 70

Ile Gln Glu Asp Lys Lys Gly Gly

85

Val Thr Leu Tyr Leu Arg Pro Gly

100

Phe Arg Arg Ala Lys Gly Tyr Pro

115

120

Leu Ser Tyr Ser Met Leu Asp Asp

130

135

Gly Asp Leu Leu Arg Ala Leu Asn
145 150

Gly Phe Gly Ser Phe Val Asp Lys

165

His Pro Glu Lys Leu Lys Asn Pro

180

Gln Ala Pro Phe Ala Phe Arg His

195

200

Asn Lys Phe Gln Thr Glu Val Gly

210

215

Asp Ala Pro Glu Gly Gly Leu Asp
225 230

Pro Glu Gln Ile Gly Trp Arg Asn

245

Thr Asp Asp Gly Phe His Phe Ala

260

Leu Thr Pro Asn Asp Gly Arg Cys

275

280

Arg Ser Asn Glu Phe Asp Tyr Pro

290

295

Leu Ala Glu Ser Asn Ile Gln Pro
305 310

Val Thr Thr Tyr Glu Lys Leu Thr

325

Leu

Ser

25

Gln

Asp

Met

Arg

Gln

105

Ile

Leu

Glu

Thr

Cys

185

Val

Lys

Ala

Val

Gly

265

His

Ser

Ile

Glu

Phe

10

Thr

Lys

Thr

Asp

Gln

90

Ala

Asp

Ile

Ile

Val

170

Pro

Leu

Gln

Met

Thr

250

Asp

Leu

Val

Phe

Val
330

Leu

Cys

Leu

Arg

Pro

75

Gln

Ala

Leu

Asn

Thr

155

Leu

Asn

Lys

Leu

Met

235

Arg

Gly

Glu

Gly

Ala

315

Ile

ctgetggeca tetggaagge

gagaaggaga agctcaggte

accacagtca tgaaccccag

ctgage

Trp

Arg

Asn

Glu

60

Gln

Leu

Ala

Tyr

Val

140

Glu

Pro

Lys

Leu

Ile

220

Gln

Leu

Lys

Asp

Gln

300

Val

Pro

Ala

Asp

Phe

45

Gln

Ser

Ser

Phe

Tyr

125

Lys

Ser

Phe

Glu

Thr

205

Ser

Val

Leu

Leu

Asn

285

Leu

Thr

Lys

Ala

Cys

30

Thr

Leu

Leu

Pro

Asn

110

Leu

Lys

Gly

Val

Lys

190

Asn

Gly

Ala

Val

Gly

270

Met

Ala

Lys

Ser

Ser

15

Val

Gly

Leu

Ala

Gln

95

Val

Met

Leu

Arg

Asn

175

Glu

Asn

Asn

Ala

Phe

255

Ala

Tyr

His

Arg

Ala
335

Cys

Glu

Leu

Leu

Glu

80

Lys

Thr

Asp

Gly

Ile

160

Thr

Cys

Ser

Leu

Cys

240

Ala

Ile

Lys

Lys

Met

320

Val

2160

2220

2280

2326
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192

Gly

Ala

Pro

Ser

385

Val

Glu

Val

Asp

Arg

465

Gly

Ser

Cys

Glu

Gly

545

Asn

Leu

Asn

Cys

Cys

625

Cys

Cys

Gln

Glu

Ser

705

Leu

Lys

Thr

Glu

Tyr

Ser

370

Gln

Pro

Gln

His

His

450

Cys

Arg

Leu

His

Cys

530

Lys

Tyr

Ser

Val

Leu

610

Leu

Gly

Lys

Arg

Cys

690

Gly

Thr

Leu

Thr

Leu

Asn

355

Thr

Val

Ile

Ser

Val

435

Gly

Glu

Ser

Ile

Arg

515

Asp

Val

Glu

Thr

Cys

595

Gly

Lys

Asn

Glu

Ala

675

Val

Val

His

Arg

Thr
755

Ser

340

Leu

Asp

Thr

Phe

420

Ile

Leu

Ala

Ser

Cys

500

Ser

Asn

Arg

Gly

Glu

580

Glu

Phe

Val

Arg

660

Gly

Gly

Val

Leu

Ser

740

Val

Asp

Leu

Lys

Gln

Phe

405

Ile

Pro

Cys

Gly

Gln

485

Ser

Asp

Val

Gly

Ser

565

Gly

Cys

Pro

Lys

Gly

645

Asp

Trp

Gly

Leu

Ser

725

Gln

Met

Asp

Ser

Val

Pro

390

Gln

Ile

Gln

Ser

Tyr

470

Glu

Gly

Val

Asn

Ser

550

Ala

Ile

Asp

Ser

Gln

630

Leu

Leu

Asp

Pro

Ile

710

Asp

Trp

Asn

Ser

Ser

Thr

375

Arg

Val

Arg

Cys

Gly

455

Ile

Leu

Leu

Pro

Cys

535

Cys

Cys

Glu

Gly

Pro

615

Gly

Leu

Glu

Ser

Gln

685

Gly

Leu

Asn

Pro

Ser

Arg

360

Tyr

Gly

Lys

Ala

Glu

440

Lys

Gly

Glu

Gly

Asn

520

Glu

Asn

Gln

Cys

Gly

600

Cys

Pro

Ser

Gly

Tyr

680

Ile

Ile

Arg

Asn

Arg
760

Asn

345

Val

Asp

Asp

Val

Leu

425

Cys

Gly

Lys

Gly

Asp

505

Lys

Arg

Cys

Cys

Asn

585

Tyr

Gly

Ser

Lys

Cys

665

Glu

Ala

Leu

Glu

Asp

745

Phe

Val

Phe

Ser

Cys

Thr

410

Gly

Gln

Ser

Asn

Ser

490

Cys

Asn

Tyr

Gly

Val

570

Gly

Gln

Arg

Gly

Pro

650

Trp

Ile

Pro

Leu

Phe

730

Asn

Ala

Val

Leu

Phe

Asp

395

Ala

Phe

Cys

Leu

Cys

475

Cys

Leu

Ile

Asp

Lys

555

Lys

Arg

Pro

Tyr

Arg

635

Pro

Ile

His

Ile

Leu

715

Lys

Pro

Glu

Gln Leu Ile

Asp

Cys

380

Gly

Thr

Thr

Arg

Glu

460

Glu

Arg

Cys

Phe

Gly

540

Cys

Ser

Gly

Pro

Ile

620

Asn

Glu

Thr

Val

Val

700

Ala

Arg

Leu

Ser

Hisg

365

Ser

Val

Glu

Asp

Asp

445

Cys

Cys

Arg

Gly

Gly

525

Gln

Gln

Thr

Arg

Leu

605

Thr

Cys

Lys

Tyr

Asp

685

Gly

Ile

Phe

Phe

350

Ser

Asn

Gln

Cys

Thr

430

Val

Gly

Leu

Asp

Gln

510

Arg

Val

Cys

Gln

Cys

590

Cys

Cys

Ser

Gly

Thr

670

Asp

Gly

Trp

Glu

Lys
750

Lys

Leu

Gly

Ile

Ile

415

Val

Gly

Ile

Thr

Asn

495

Cys

Tyr

Cys

Glu

Gly

575

Arg

Gly

Ala

Val

Arg

655

Leu

Ser

Thr

Lys

Lys

735

Ser

Asn

Ala

Val

Asn

400

Gln

Thr

Gln

Cys

His

480

Ser

Val

Cys

Gly

Gln

560

Cys

Cys

Asp

Gln

Glu

640

Arg

Arg

Arg

Val

Ala

720

Glu

Ala
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<210> SEQ ID NO 34
<211> LENGTH: 2788
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 34
gttgggeety agaccegtcac caagaccect teccteocaca ggacatgetyg ggectgegee 60
cecccacttet cgecetggty gggetgetet cecetegggty cgtectetet caggagtygea 120
cgaagttcaa ggtcageage tgecgggaat geatcgagte ggggecegge tgcacetggt 180
gccagaaget gaacttcaca gggocggggg atcctgacte cattegetge gacaccegge 240
cacagetget catgagggge tgtgeggetyg acgacatcat ggaceccaca agectegetyg 300
aaacccagga agaccacaat gggggccaga agcagctgte cccacaaaaa gtgacgettt 360
acctgogace aggccaggea gcagegttea acgtgacctt ceggegggec aagggcetace 420
ccatcgacct gtactatetyg atggacctet cctactecat gettgatgac ctcaggaatyg 480
tcaagaagcet aggtggegac ctgcteeggg ccctcaacga gatcaccgag tcceggecgea 540
ttggettegyg gtecttegtyg gacaagaccyg tgctgecgtt cgtgaacacyg caccctgata 600
agctgogaaa cccatgecce aacaaggaga aagagtgcca gecceegttt gecttcagge 660
acgtgctgaa gctgaccaac aactccaace agtttcagac cgaggteggyg aagcagetga 720
tttceggaaa cctggatgea cccgagggtyg ggctggacge catgatgeag gtegeegect 780
gcecoggagga aateggetgg cgcaacgtca cgeggetget ggtgtttgee actgatgacg 840
gcttecattt cgegggegac gggaagetgg gegocatccet gacccccaac gacggecget 900
gtcacctgga ggacaacttyg tacaagagga gcaacgaatt cgactaccca tcggtgggece 960
agctggcgcea caagetgget gaaaacaaca tccagoccat cttegeggtyg accagtagga 1020
tggtgaagac ctacgagaaa ctcaccgaga tcatccccaa gtcagcegtg ggggagetgt 1080
ctgaggactc cagcaatgtg gtccatctca ttaagaatgc ttacaataaa ctctcctcca 1140
gggtattcet ggatcacaac gccctececceg acaccctgaa agtcacctac gactecttet 1200
gcagcaatgg agtgacgcac aggaaccagce ccagaggtga ctgtgatgge gtgcagatca 1260
atgtcccgat cacctteccag gtgaaggtca cggccacaga gtgcatccag gagcagtcegt 1320
ttgtcatccg ggcgetggge ttcacggaca tagtgaccgt gcaggtectt ccccagtgtyg 1380
agtgccggty ccgggaccag agcagagace gcagectctyg ccatggcaag ggettettgg 1440
agtgcggcat ctgcaggtgt gacactggct acattgggaa aaactgtgag tgccagacac 1500
agggccggag cagccaggag ctggaaggaa gcetgccggaa ggacaacaac tccatcatct 1560
gctcagggct gggggactgt gtctgecggge agtgcectgtyg ccacaccagc gacgtccecg 1620
gcaagctgat atacgggcag tactgcgagt gtgacaccat caactgtgag cgctacaacg 1680
gccaggtetyg cggeggecceg gggaggggge tetgettetyg cgggaagtge cgetgecace 1740
cgggetttga gggctcageg tgccagtgeg agaggaccac tgagggetge ctgaacccege 1800
ggcgtgttga gtgtagtggt cgtggccggt gecgctgcaa cgtatgcgag tgccattcag 1860
gctaccagct gectcetgtge caggagtgcce ccggctgcecce ctcaccctgt ggcaagtaca 1920
tcteectgege cgagtgectyg aagttcgaaa agggecccctt tgggaagaac tgcagcgcegyg 1980
cgtgtceggg cctgcagetyg tcgaacaace cegtgaaggg caggacctge aaggagaggg 2040
actcagaggg ctgctgggtyg gcctacacgce tggagcagca ggacgggatyg gaccgctace 2100
tcatctatgt ggatgagagce cgagagtgtg tggcaggccce caacatcgec gecategteg 2160
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ggggcacegt ggcaggcate gtgctgateg geattetect getggtcecate tggaaggcete 2220
tgatccacet gagegaccte cgggagtaca ggcgetttga gaaggagaag ctcaagtcece 2280
agtggaacaa tgataatccc cttttcaaga gecgecaccac gacggtcatg aaccccaagt 2340
ttgctgagag ttaggagcac ttggtgaaga caaggccgtce aggacccacce atgtetgecce 2400
catcacgegg ccgagacatg gcettgecaca getettgagg atgtcaccaa ttaaccagaa 2460
atccagttat tttccacccet caaaatgaca gccatggeeg gecgggtget tetggggget 2520
cgtcgggggg acagetcecac tcectgactgge acagtcetttg catggagact tgaggaggga 2580
gggcttgagy ttggtgaggt taggtgegtg tttcctgtge aagtcaggac atcagtectga 2640
ttaaaggtgg tgccaattta tttacattta aacttgtcag ggtataaaat gacatcccat 2700
taattatatt gttaatcaat cacgtgtata gaaaaaaaat aaaacttcaa tacaggctgt 2760
ccatggaaaa aaaaaaaaaa aaaaaaaa 2788
«210> SEQ ID NO 35

«211> LENGTH: 769

«212> TYPE: PRT

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 35

Met Leu Gly Leu Arg Pro Pro Leu Leu Ala Leu Val Gly Leu Leu Ser
1 5 10 15

Leu Gly Cys Val Leu Ser Gln Glu Cys Thr Lys Phe Lys Val Ser Ser
20 25 30

Cys Arg Glu Cys Ile Glu Ser Gly Pro Gly Cys Thr Trp Cys Gln Lys
35 40 45

Leu Asn Phe Thr Gly Pro Gly Asp Pro Asp Ser Ile Arg Cys Asp Thr
50 55 60

Arg Pro Gln Leu Leu Met Arg Gly Cys Ala Ala Asp Asp Ile Met Asp
65 70 75 80

Pro Thr Ser Leu Ala Glu Thr Gln Glu Asp His Asn Gly Gly Gln Lys
85 90 95

Gln Leu Ser Pro Gln Lys Val Thr Leu Tyr Leu Arg Pro Gly Gln Ala
100 105 110

Ala Ala Phe Asn Val Thr Phe Arg Arg Ala Lys Gly Tyr Pro Ile Asp
115 120 125

Leu Tyr Tyr Leu Met Asp Leu Ser Tyr Ser Met Leu Asp Asp Leu Arg
130 135 140

Asn Val Lys Lys Leu Gly Gly Asp Leu Leu Arg Ala Leu Asn Glu Ile
145 150 155 160

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

Leu Pro Phe Val Asn Thr His Pro Asp Lys Leu Arg Asn Pro Cys Pro
180 185 190

Asn Lys Glu Lys Glu Cys Gln Pro Pro Phe Ala Phe Arg His Val Leu
195 200 205

Lys Leu Thr Asn Asn Ser Asn Gln Phe Gln Thr Glu Val Gly Lys Gln
210 215 220

Leu Ile Ser Gly Asn Leu Asp Ala Pro Glu Gly Gly Leu Asp Ala Met
225 230 235 240

Met Gln Val Ala Ala Cys Pro Glu Glu Ile Gly Trp Arg Asn Val Thr
245 250 255

Arg Leu Leu Val Phe Ala Thr Asp Asp Gly Phe Hig Phe Ala Gly Asp
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Gly

Glu

Gly

305

Ala

Ile

Val

Leu

Phe

385

Asp

Ala

Phe

Cys

Leu

465

Cys

Cys

Val

Ile

Asn

545

Lys

Arg

Arg

Leu

Tyr

625

Lys

Val

Ala

Lys

Asp

290

Gln

Val

Pro

His

Asp

370

Cys

Gly

Thr

Thr

Arg

450

Glu

Glu

Arg

Cys

Tyr

530

Gly

Cys

Thr

Gly

Pro

610

Asn

Lys

Tyr

Leu

275

Asn

Leu

Thr

Lys

Leu

355

His

Ser

Val

Glu

Asp

435

Asp

Cys

Cys

Lys

Gly

515

Gly

Gln

Arg

Thr

Arg

595

Leu

Ser

Cys

Gly

Thr
675

260

Gly

Leu

Ala

Ser

Ser

340

Ile

Asn

Asn

Gln

Cys

420

Ile

Gln

Gly

Gln

Asp

500

Gln

Gln

Val

Glu
580

Ser

Arg
660

Leu

Ala

Tyr

His

Arg

325

Ala

Lys

Ala

Gly

Ile

405

Ile

Val

Ser

Ile

Thr

485

Asn

Cys

Tyr

Cys

His

565

Gly

Arg

Gln

Ala

Ala

645

Thr

Glu

Ile

Lys

Lys

310

Met

Val

Asn

Leu

Val

390

Asn

Gln

Thr

Arg

Cys

470

Gln

Asn

Leu

Cys

Gly

550

Pro

Cys

Cys

Glu

Glu

630

Ala

Cys

Gln

Leu

Arg

295

Leu

Val

Gly

Ala

Pro

375

Thr

Val

Glu

Val

Asp

455

Arg

Gly

Ser

Cys

Glu

535

Gly

Gly

Leu

Asn

Cys

615

Cys

Cys

Lys

Gln

Thr

280

Ser

Ala

Lys

Glu

Tyr

360

Asp

His

Pro

Gln

Gln

440

Arg

Cys

Arg

Ile

His

520

Cys

Pro

Phe

Asn

Val

600

Pro

Leu

Pro

Glu

Asp
680

265

Pro

Asn

Glu

Thr

Leu

345

Asn

Thr

Arg

Ile

Ser

425

Val

Ser

Asp

Ser

Ile

505

Thr

Asp

Gly

Glu

Pro

585

Cys

Gly

Lys

Gly

Arg

665

Gly

Asn

Glu

Asn

Tyr

330

Ser

Lys

Leu

Asn

Thr

410

Phe

Leu

Leu

Thr

Ser

490

Cys

Ser

Thr

Arg

Gly

570

Arg

Glu

Cys

Phe

Leu

650

Asp

Met

Asp

Phe

Asn

315

Glu

Glu

Leu

Lys

Gln

395

Phe

Val

Pro

Cys

Gly

475

Gln

Ser

Asp

Ile

Gly

555

Ser

Arg

Cys

Pro

Glu

635

Gln

Ser

Asp

Gly

Asp

300

Ile

Lys

Asp

Ser

Val

380

Pro

Gln

Ile

Gln

His

460

Tyr

Glu

Gly

Val

Asn

540

Leu

Ala

Val

His

Ser

620

Lys

Leu

Glu

Arg

Arg

285

Tyr

Gln

Leu

Ser

Ser

365

Thr

Arg

Val

Arg

Cys

445

Gly

Ile

Leu

Leu

Pro

525

Cys

Cys

Cys

Glu

Ser

605

Pro

Gly

Ser

Gly

Tyr
685

270

Cys

Pro

Pro

Thr

Ser

350

Arg

Tyr

Gly

Lys

Ala

430

Glu

Lys

Gly

Glu

Gly

510

Gly

Glu

Phe

Gln

Cys

590

Gly

Cys

Pro

Asn

Cys

670

Leu

His

Ser

Ile

Glu

335

Asn

Val

Asp

Asp

Val

415

Leu

Cys

Gly

Lys

Gly

495

Asp

Lys

Arg

Cys

Cys

575

Ser

Tyr

Gly

Phe

Asn

655

Trp

Ile

Leu

Val

Phe

320

Ile

Val

Phe

Ser

Cys

400

Thr

Gly

Arg

Phe

Asn

480

Ser

Cys

Leu

Tyr

Gly

560

Glu

Gly

Gln

Lys

Gly

640

Pro

Val

Tyr



US 7,910,315 B2
199 200

-continued

Val Asp Glu Ser Arg Glu Cys Val Ala Gly Pro Asn Ile Ala Ala Ile
690 695 700

Val Gly Gly Thr Val Ala Gly Ile Val Leu Ile Gly Ile Leu Leu Leu
705 710 715 720

Val Ile Trp Lys Ala Leu Ile His Leu Ser Asp Leu Arg Glu Tyr Arg
725 730 735

Arg Phe Glu Lys Glu Lys Leu Lys Ser Gln Trp Asn Asn Asp Asn Pro
740 745 750

Leu Phe Lys Ser Ala Thr Thr Thr Val Met Asn Pro Lys Phe 2Ala Glu
755 760 765

Ser

«<210> SEQ ID NO 36

«<211> LENGTH: 119

<212> TYPE: DNA

<213> ORGANISM: Artificial

«<220> FEATURE:

<223> OTHER INFORMATION: Predicted nucleic acid sequence for dog CD45,
partial sequence within chromosome 7, positions 18132 to 17986

<400> SEQUENCE: 36
tetttttaaa gagttactgyg aaacctgaag tgatgattge tgcetcaggga cccctaaaag 60

agaccattgyg tgacttttgg cagatgatat tccaaagaaa agtcaaagtc attgttatg 119

«<210> SEQ ID NO 37

«<211> LENGTH: 128

«<212> TYPE: DNA

<213> ORGANISM: Artificial

«<220> FEATURE:

<223> OTHER INFORMATION: Predicted nucleic acid sequence for dog CD45,
partial sequence within chromosome 7, positions 19420 to 19293

«<400> SEQUENCE: 37

atgactttaa cagagtgcca ctaaaacatg aactggagat gagcaaagag agtgagcatg 60
attcagatga atcttctgat gatgacagtg actcagagga aacaagtaga tacatcaatg 120
cgtetttt 128

<210> SEQ ID NO 38

<211> LENGTH: 158

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Predicted nucleic acid sequence for dog CD45,
partial sequence within chromosome 7, positions 27292 to 27135

<400> SEQUENCE: 38

aaaaaagaga aggccaccdg aagagaggtg actcacattc agttcaccag ctggccagac 60

catggggtgc ctgaagatcc tcacctgctt ctgaagctge ggaggagagt gaacgcttte 120

agcaacttct tcagtggccc cattgtggtg cactgcag 158

<210> SEQ ID NO 39

<211> LENGTH: 140

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Predicted nucleic acid sequence for dog CD45,
partial sequence within chromosome 7, positions 26930 to 26791

<400> SEQUENCE: 39

cagtgctggt gtgggacgca caggcaccta tattggaatt gatgecatge tagaaggect 60

ggaagcggaa aacaaagtag atgtttatgg ttatgttgte aagctaagge gacagagatg 120
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cttgatggte

caagtggagg

<210> SEQ ID NO 40
<211> LENGTH: 111

<212> TYPE:

DNA

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Predicted nucleic acid sequence for dog CD45,

partial sequence within chromosome 7, posgitions 35370 to 35260

<400> SEQUENCE: 40

gatgatgaaa aacaactgat gactgtggag ccaatccatyg cagatatttt gttggaaact

tataagagga agatcgcetga tgaaggaaga ctgtttetgg ctgaatttea g

«210> SEQ ID NO 41
<211> LENGTH: 4315

«212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 41

ggaaattgtt

gacacggety

ttgeetttet

gattgactac

ccactgcatt

cttetettag

gtgcttttaa

actecgcagac

caaaactcaa

cagccageac

accacagctce

cagatgccta

tttcaaccac

acatcactgt

ttaatgagaa

cagaatgtaa

cattaatatt

ttgaaaaagc

atacacagaa

ttaaattaga

ataaccacaa

agcctcagat

cccctcaaag

gcctceaatct

aatatgtttt

caatgtgtca

ccatgacatc

cctegtetga

gcttecagat

ggacacagaa

agcaaagatg

ctcacccegcea

tccagacaat

taccacaggt

goectetget

ccctaccecca

ctttectaca

tgctgectta

ccttaatgcec

aacaatagct

ggattactta

tgtggaatgt

aaatgcgtcet

agatgtgcca

agatactact

tattacctac

aaaccttgaa

gtttactaac

tattttttgt

atcatttcat

ggataaaaac

atcattacat

tttcacaact

agataatagt

taagacaaca

atgaccatgt

gtatttgtga

cccagtgtte

agcaccttty

acttccacce

gtttcatcag

ggaactgaca

ggcagcaatyg

gacccagttt

cctgecacgca

tctgaaacaa

actactccat

tataacaagyg

ggaaacaata

gtttccatat

ccaggggttyg

atttgtttaa

agatttcagt

cccgaacaty

gcaagtaaaa

agaagtgaag

aattttaccc

ctgatcaaat

gcctacatca

aaaagtgctc

atgcatgtca

gtggagaaag

atttgtgget

cagggcaaag

cactttcaag

aaagagaaaa

aagtatcecce

tacagacgce

cgcagacatt

ctatctcaga

ccccattgac

cctccaacac

ccactctgag

ctaagccaac

aaactaaatt

cttgcacaaa

ctcataattc

aaaagtttca

aatggaaaaa

gtggtaatat

agtataagtyg

ttattaaaac

ctgcacatca

tctgttatat

atgatttgca

ttgcaaaagt

ctccaagcca

agtgtaggcce

gacgeatget

taaactetty

cccaacaccet

tgaccccetta

tgacttctea

ggactettty

tcaccttecece

cageggetec

tgtcccagga

aaccacccte

caccatcaca

ccettetgga

atgtgatgaa

atttacagca

caatgaggty

atgtactgcet

gttacatgat

tattgaaacc

gatatttgat

tgactcagaa

agattttggyg

aggagtaatt

aaaagagaca

aaatttaaaa

gcaacgtaat

ggtctggaac

tcccagggac

gtttcttagy

gcatttgget

tcececcactg

cctactcaca

gagaccacaa

gataatgcta

acgcacgcag

gcegecaatg

gagaggagta

agccttgeac

gcgaacacct

agcgetgtea

aaatatgcaa

aagctaaatyg

cataacctta

cctgataaga

tgtacacaag

tttacttgty

aataaagaaa

atactctata

agtccaggag

acctggaatc

gaaaaagatt

ccttatacga

ggaagtgctyg

atgactgtet

cgtaatggece

140

60

111

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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cccatgaacyg ttaccatttg gaagttgaag ctggaaatac tctggttaga aatgagtcge 1680
ataagaattyg cgatttcegt gtaaaagatc ttcaatatte aacagactac acttttaagg 1740
cctattttca caatggagac tatcctggag aaccctttat tttacatcat tcaacatcett 1800
ataattctaa ggcactgata gcatttctgg catttctgat tattgtgaca tcaatagecce 1860
tgettgttgt tcetctacaaa atctatgate tacataagaa aagatcctge aatttagatg 1920
aacagcagga gcttgttgaa agggatgatg aaaaacaact gatgaatgtg gagccaatcce 1980
atgcagatat tttgttggaa acttataaga ggaagattgc tgatgaagga agacctttte 2040
tggctgaatt tcagagcatc ccgecgggtgt tcagcaagtt tcctataaag gaagetcgaa 2100
agccctttaa ccagaataaa aaccgttatg ttgacattcet tecttatgat tataacegtyg 2160
ttgaactcte tgagataaac ggagatgcag ggtcaaacta cataaatgcc agctatattg 2220
atggtttcaa agaacccagg aaatacattg ctgcacaagg tcccagggat gaaactgttg 2280
atgatttctg gaggatgatt tgggaacaga aagccacagt tattgtcatg gtcactcgat 2340
gtgaagaagg aaacaggaac aagtgtgcag aatactggcce gtcaatggaa gagggcactc 2400
gggcttttgy agatgttgtt gtaaagatca accagcacaa aagatgtcca gattacatca 2460
ttcagaaatt gaacattgta aataaaaaag aaaaagcaac tggaagagag gtgactcaca 2520
ttcagttcac cagctggeca gaccacgggg tgcctgagga tcctcacttg cteoctcaaac 2580
tgagaaggag agtgaatgcc ttcagcaatt tcttcagtgg tcccattgtg gtgcactgca 2640
gtgctggtgt tgggcgcaca ggaacctata tcggaattga tgccatgcta gaaggettgg 2700
aagccgagaa caaagtggat gtttatggtt atgttgtcaa gctaaggcga cagagatgcec 2760
tgatggttca agtagaggcc cagtacatct tgatccatca ggctttggtg gaatacaatc 2820
agtttggaga aacagaagtg aatttgtctg aattacatcc atatctacat aacatgaaga 2880
aaagggatcc acccagtgag ccgtctccac tagaggctga attccagaga cttecttcat 2940
ataggagctg gaggacacag cacattggaa atcaagaaga aaataaaagt aaaaacagga 3000
attctaatgt catcccatat gactataaca gagtgccact taaacatgag ctggaaatga 3060
gtaaagagayg tgagcatgat tcagatgaat cctctgatga tgacagtgat tcagaggaac 3120
caagcaaata catcaatgca tcttttataa tgagctactg gaaacctgaa gtgatgattg 3180
ctgctcaggg accactgaag gagaccattg gtgacttttg gcagatgatc ttccaaagaa 3240
aagtcaaagt tattgttatg ctgacagaac tgaaacatgg agaccaggaa atctgtgctc 3300
agtactgggg agaaggaaag caaacatatg gagatattga agttgacctg aaagacacag 3360
acaaatcttc aacttatacc cttecgtgtct ttgaactgag acattccaag aggaaagact 3420
ctcgaactgt gtaccagtac caatatacaa actggagtgt ggagcagctt cctgcagaac 3480
ccaaggaatt aatctctatg attcaggtcg tcaaacaaaa acttccccag aagaattcct 3540
ctgaagggaa caagcatcac aagagtacac ctctactcat tcactgcagg gatggatctce 3600
agcaaacggg aatattttgt gctttgttaa atctcttaga aagtgcggaa acagaagagg 3660
tagtggatat ttttcaagtg gtaaaagctc tacgcaaagc taggctaggc atggtttcca 3720
cattcgagca atatcaattc ctatatgacg tcattgccag cacctaccct gctcagaatg 3780
gacaagtaaa gaaaaacaac catcaagaag ataaaattga atttgataat gaagtggaca 3840
aagtaaagca ggatgctaat tgtgttaatc cacttggtgc cccagaaaag ctccctgaag 3900
caaaggaaca ggctgaaggt tctgaaccca cgagtggcac tgaggggcca gaacattctg — 3960

tcaatggtcce tgcaagtcca gctttaaatc aaggttcata ggaaaagaca taaatgagga 4020
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aactccaaac ctectgttag ctgttattte tatttttgta gaagtaggaa gtgaaaatag 4080
gtatacagtg gattaattaa atgcagcgaa ccaatatttg tagaagggtt atattttact 4140
actgtggaaa aatatttaag atagttttge cagaacagtt tgtacagacg tatgettatt 4200
ttaaaatttt atctcttatt cagtaaaaaa caacttcttt gtaatcgtta tgagtgtata 4260
tgtatgtgtyg tatgggtgtg tgtttgtgtg agagacagag aaagagagag aattc 4315
<210> SEQ ID NO 42

<211> LENGTH: 1304

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42

Met Tyr Leu Trp Leu Lys Leu Leu Ala Phe Gly Phe Ala Phe Leu Asp
1 5 10 15

Thr Glu Val Phe Val Thr Gly Gln Ser Pro Thr Pro Ser Pro Thr Gly
20 25 30

Leu Thr Thr Ala Lys Met Pro Ser Val Pro Leu Ser Ser Asp Pro Leu
35 40 45

Pro Thr Hig Thr Thr Ala Phe Ser Pro Ala Ser Thr Phe Glu Arg Glu
50 55 60

Asn Asp Phe Ser Glu Thr Thr Thr Ser Leu Ser Pro Asp Asn Thr Ser
65 70 75 80

Thr Gln Val Ser Pro Asp Ser Leu Asp Asn Ala Ser Ala Phe Asn Thr
85 90 95

Thr Gly Val Ser Ser Val Gln Thr Pro His Leu Pro Thr His Ala Asp
100 105 110

Ser Gln Thr Pro Ser Ala Gly Thr Asp Thr Gln Thr Phe Ser Gly Ser
115 120 125

Ala Ala Asn Ala Lys Leu Asn Pro Thr Pro Gly Ser Asn Ala Ile Ser
130 135 140

Asp Val Pro Gly Glu Arg Ser Thr Ala Ser Thr Phe Pro Thr Asp Pro
145 150 155 160

Val Ser Pro Leu Thr Thr Thr Leu Ser Leu Ala His His Ser Ser Ala
165 170 175

Ala Leu Pro Ala Arg Thr Ser Asn Thr Thr Ile Thr Ala Asn Thr Ser
180 185 190

Asp Ala Tyr Leu Asn Ala Ser Glu Thr Thr Thr Leu Ser Pro Ser Gly
195 200 205

Ser Ala Val Ile Ser Thr Thr Thr Ile Ala Thr Thr Pro Ser Lys Pro
210 215 220

Thr Cys Asp Glu Lys Tyr Ala Asn Ile Thr Val Asp Tyr Leu Tyr Asn
225 230 235 240

Lys Glu Thr Lys Leu Phe Thr Ala Lys Leu Asn Val Asn Glu Asn Val
245 250 255

Glu Cys Gly Asn Asn Thr Cys Thr Asn Asn Glu Val His Asn Leu Thr
260 265 270

Glu Cys Lys Asn Ala Ser Val Ser Ile Ser His Asn Ser Cys Thr Ala
275 280 285

Pro Asp Lys Thr Leu Ile Leu Asp Val Pro Pro Gly Val Glu Lys Phe
290 295 300

Gln Leu His Asp Cys Thr Gln Val Glu Lys Ala Asp Thr Thr Ile Cys
305 310 315 320

Leu Lys Trp Lys Asn Ile Glu Thr Phe Thr Cys Asp Thr Gln Asn Ile
325 330 335
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208

Thr

Lys

Ile

Thr

385

Glu

Phe

Leu

Pro

Val

465

Ala

Asn

Ser

545

Gly

Leu

Leu

Leu

625

Lys

Ser

Pro

Tyr

Tyr

705

Ile

Met

Glu

Tyr

Leu

Leu

370

Asp

Ala

His

Asn

Tyr

450

Gln

Pro

Ser

Glu

Glu

530

Thr

Glu

Ile

Val

Leu

610

Met

Arg

Ile

Phe

Asn

690

Ala

Ile

Glu

Arg

Glu

355

Tyr

Phe

Ala

Asn

Leu

435

Thr

Arg

Pro

Met

Arg

515

Ser

Asp

Pro

Ala

Val

595

Asp

Asn

Lys

Pro

Asn

675

Arg

Asn

Ala

Trp

Gly

Phe

340

Asn

Asn

Gly

His

Phe

420

Asp

Lys

Asn

Ser

His

500

His

Phe

Phe

580

Leu

Glu

Val

Ile

Arg

660

Gln

Val

Ala

Gln

Glu

740

Asn

Gln

Leu

Asn

Ser

Gln

405

Thr

Lys

Tyr

Gly

Gln

485

Val

His

Lys

Thr

Ile

565

Leu

Tyr

Gln

Glu

Ala

645

Val

Asn

Glu

Ser

Gly

725

Gln

Arg

Cys

Glu

His

Pro

390

Gly

Leu

Asn

Val

Ser

470

Val

Lys

Leu

Asn

Phe

550

Leu

Ala

Lys

Gln

Pro

630

Asp

Phe

Lys

Leu

Tyr

710

Pro

Lys

Asn

Gly

Pro

Lys

375

Gly

Val

Cys

Leu

Leu

455

Trp

Cys

Glu

Cys

535

Lys

His

Phe

Ile

Glu

615

Ile

Glu

Ser

Asn

Ser

685

Arg

Ala

Lys

Asn

Glu

360

Phe

Glu

Ile

Tyr

Ile

440

Ser

Ala

Asn

Arg

Val

520

Asp

Ala

His

Leu

Tyr

600

Leu

His

Gly

Lys

Arg

680

Glu

Asp

Asp

Thr

Cys

Met

345

His

Thr

Pro

Thr

Ile

425

Lys

Leu

Met

Met

Pro

505

Glu

Phe

Tyr

Ser

Ile

585

Asp

Val

Ala

Arg

Phe

665

Tyr

Ile

Gly

Glu

Val

745

Ala

Ile

Glu

Asn

Gln

Trp

410

Lys

Tyr

His

Cys

Thr

490

Pro

Ala

Arg

Phe

Thr

570

Ile

Leu

Glu

Asp

Leu

650

Pro

Val

Asn

Phe

Thr

730

Ile

Glu

Phe

Tyr

Ala

Ile

395

Asn

Glu

Asp

Ala

His

475

Val

Arg

Gly

Val

His

555

Ser

Val

His

Ile

Asp

Gly

Lys

715

Val

Val

Tyr

Asp Asn Lys

Lys

Ser

380

Ile

Pro

Thr

Leu

Tyr

460

Phe

Ser

Asp

Asn

Lys

540

Asn

Tyr

Thr

Lys

Asp

620

Leu

Leu

Lys

Ile

Asp

700

Glu

Asp

Met

Trp

Cys

365

Lys

Phe

Pro

Glu

Gln

445

Ile

Thr

Met

Arg

Thr

525

Asp

Gly

Asn

Ser

Lys

605

Asp

Leu

Ala

Glu

Leu

685

Ala

Pro

Asp

Val

Pro

350

Asp

Ile

Cys

Gln

Lys

430

Asn

Ile

Thr

Thr

Asn

510

Leu

Leu

Asp

Ser

Ile

590

Arg

Glu

Glu

Glu

Ala

670

Pro

Gly

Arg

Phe

Thr

750

Ser

Glu

Ser

Ile

Arg

Arg

415

Asp

Leu

Ala

Lys

Ser

495

Gly

Val

Gln

Tyr

Lys

575

Ala

Ser

Lys

Thr

Phe

655

Arg

Tyr

Ser

Lys

Trp

735

Arg

Met

Ile

Glu

Lys

Ser

400

Ser

Cys

Lys

Lys

Ser

480

Asp

Pro

Arg

Tyr

Pro

560

Ala

Leu

Cys

Gln

Tyr

640

Gln

Lys

Asp

Asn

Tyr

720

Arg

Cys

Glu
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210

Glu

Lys

785

Lys

Trp

Arg

Val

Asp

865

Gly

Glu

Phe

Asn

Glu

945

Gly

Pro

Lys

Ser

Tyr

Glu

Lys

Ile

Ile

Leu

Thr

Pro

Gln

Lys

Gly
770

Arg

Glu

Pro

Arg

His

850

Ala

Tyr

Ala

Gly

Met

930

Phe

Asn

Tyr

Glu

Glu

1010

Trp
1025

Thr
1040

Val
1055

Cys
1070

Glu
1085

Arg
1100

Val
1115

Ala
1130

Lys
1145

Ser
1160

755

Thr

Cys

Lys

Asp

Arg

835

Cys

Met

Val

Gln

Glu

915

Lys

Gln

Gln

Asp

Ser

995

Glu

Lys

Ile

Ile

Ala

Val

Val

Tyr

Glu

Leu

Thr

Arg

Pro

Ala

His

820

Val

Ser

Leu

Val

Tyr

900

Thr

Lys

Arg

Glu

Tyr

980

Glu

Pro

Pro

Gly

Val

Gln

Asp

Phe

Gln

Pro

Pro

Pro

Ala Phe
Asp Tyr
790

Thr Gly
805

Gly Val

Asn Ala

Ala Gly

Glu Gly
870

Lys Leu
885

Ile Leu

Glu Val

Arg Asp

Leu Pro

950

Glu Asn
965

Asn Arg

His Asp

Gly

775

Ile

Arg

Pro

Phe

Val

855

Leu

Arg

Ile

Asn

Pro

935

Ser

Lys

Val

Ser

Ser Lys Tyr

101

Glu Val Met

103

Asp Phe Trp

104

Met Leu Thr

Tyr Trp

106

107

Leu Lys Asp

109

Glu Leu 2rg

110

Tyr Gln Tyr

Lys Glu

Gln Lys

112

113

115

Leu Leu Ile

1le

760

Asp

Ile

Glu

Glu

Ser

840

Gly

Glu

Arg

His

Leu

920

Pro

Tyr

Ser

Pro

Asp Glu Ser Ser Asp Asp Asp Ser Asp

1000

I1
5

I1
0

Gl
5

Gl
0

Gly Gl

5

Thr

0

Hi
5

Thr

0

Leu Il

5

Asn Se

0

Hi
5

Val

Gln

Val

Asp

825

Asn

Arg

Ala

Gln

Gln

905

Ser

Ser

Arg

Lys

Leu
985

e Asn

e Ala

n Met

u Leu

u Gly

s Ser

e Ser

r Ser

s Cys

Asp

Asn

Val

Lys

Thr

810

Pro

Phe

Thr

Glu

Arg

890

Ala

Glu

Glu

Ser

Asn

970

Lys

Ala

Ala

Ile

Lys

Lys

Lys

Lys

Trp

Met

Glu

Arg

Val

Leu

795

His

His

Phe

Gly

Asn

875

Cys

Leu

Leu

Pro

Trp

955

Arg

His

Ser

Gln

Phe

His

Gln

Ser

Arg

Ser

Ile

Gly

Asp

Lys

780

Asn

Ile

Leu

Ser

Thr

860

Lys

Leu

Val

His

Ser

940

Arg

Asn

Glu

765

Ile

Ile

Gln

Leu

Gly

845

Tyr

Val

Met

Glu

Pro

925

Pro

Thr

Ser

Leu

Asn

Val

Phe

Leu

830

Pro

Ile

Asp

Val

Tyr

910

Tyr

Leu

Gln

Asn

Glu
990

1005

Phe

1020

Gly

1035

Gln

1050

Gly

1065

Thr

1080

Ser

1095

Lys

1110

Val

1125

Gln

1140

Asn

1155

Gly

1170

Val

Ile

Pro

Arg

Asp

Tyr

Thr

Asp

Glu

Lys

Ser

Lys

Gly

Ser

Gln

Asn

Thr

815

Lys

Ile

Gly

Val

Gln

895

Asn

Leu

Glu

His

Val

975

Met

Met

Leu

Gln

Tyr

Gln

Val

His

Gln

His

Lys

800

Ser

Leu

Val

Ile

Tyr

880

Val

Gln

His

2la

Ile

960

Ser

Ser

Lys

Val

Glu

Asp

Thr

Arg

Leu

Lys

His

Gln
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212

Thr Gly 1Ile Phe Cys

1175

Thr Glu Glu Val Val

1190

Lys Ala Arg Pro Gly

1205

Leu Tyr Asp Val Ile

1220

Val Lys Lys Asn Asn

1235

Glu Val Agp Lys Val

1250

Gly Ala Pro Glu Lys

1265

Ser Glu Pro Thr Ser

1280

Gly Pro Ala Ser Pro

1295

«210> SEQ ID NO 43
«211> LENGTH: 208

«212> TYPE

: DNA

2Ala Leu Leu Asn Leu Leu

1180

Zsp Ile Phe

1195

Met Val Ser

1210

2Ala Ser Thr

1225

Gln Val Val

Thr Phe Glu

Tyr Pro Ala

His Gln Glu Asp Lys Ile

1240

Lys Gln Asp

1255

Ala Asn Cys

Leu Pro Glu Ala Lys Glu

1270

Gly Thr Glu Gly Pro Glu

1285

Zla Leu Asn Gln Gly Ser

1300

<213> ORGANISM: Artificial
«<220> FEATURE:
<223> OTHER INFORMATION: Predicted nucleic acid sequence for dog CD133,

partial sequence within position 50894 to 51101

«<400> SEQUENCE: 43

agattatcta

ttetgatgee

gagaaatgca

cectectggt

ctatgaaatc

getggtggga

tcagegacag

gatttgtata

«210> SEQ ID NO 44
«<211> LENGTH: 3794

«212> TYPE:

DNA

Glu
1185

Lys
1200

Gln
1215

Gln
1230

Glu
1245

Val
1260

Gln
1275
His
1290

Ser

Ala

Tyr

Asn

Phe

Asn

Ala

Ser

Ala Glu

Leu Arg

Gln Phe

Gly Gln

Asp Asn

Pro Leu

Glu Gly

Val Asn

gggattatta tttgtgetgt cctggggetyg ctetttgtga

ttttgetttyg gtetgtgteyg ttgctgtaac asatgtggty

aagaaaaatyg gggccttoct gaggaaatac tttacagtct

ttcataag

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

ccaagttcta

gttgctgety

tectaagget

agctggacce

gcegtgattte

tgattatgac

gattattcta

tttecttttgt

ggaaaatggyg

aataagcatt

aaggagtcgg

tccagagecaa

agatctgaac

ccteatgttt

gggctgtgeg

tggaattatg

attggcatte

ccagaagata

aagccagaaa

tgctgtgtece

atgtgtegtt

ccettectga

ggcatcttet

aaactggcag

atcaaatata

agtatcaatt

ggaggatctt

ggaactecctt

aattgcctge

tctttgaact

ctttgagaaa

ctgtaatctt

tggggctgcet

gctgtaacaa

ggaaatgctt

atggttttgt

atagcaattt

tattggccca

cagtgctagyg

gctagetatyg gecctegtac

ttcaggaggg cagccttcat

aacaaattat gagacccaag

agtgcatatc tttctctatyg

attcttacag aaggcatatyg

aggtctaaag attgtctact

gtttattatt ctgatgecte

atgtggtgga gaaatgcacc

tgcaatctece ctgttggtga

ggcaaatcac caggtaagaa

caaggacttyg cgaactctet

gtacaacact accaaggaca

aggcggaatt cttgaccgac

tcggeteect
ccacagatge
actcccataa
tggtacagcce
aatccaaaat
atgaagcagg
tggtggggta
agcgacagaa
tttgtataat
cceggatcaa
tgaatgaaac
aggcgttcac

tgagacccaa

60

120

180

208

60

120

180

240

300

360

420

480

540

600

660

720

780
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catcatcect gttettgatg agattaagtce catggcaaca gcgatcaagg agaccaaaga 840
ggcgttggag aacatgaaca gcaccttgaa gagettgcac caacaaagta cacagettag 900
cagcagtety accagegtga aaactagect geggtcatet ctecaatgace ctetgtgett 960

ggtgcatcca tcaagtgaaa cctgcaacag catcagattyg tctctaagec agetgaatag 1020
caaccctgaa ctgaggcage ttccaccegt ggatgcagaa cttgacaacg ttaataacgt 1080
tcttaggaca gatttggatg gecctggteca acagggetat caatccctta atgatatacce 1140
tgacagagta caacgccaaa ccacgactgt cgtagcaggt atcaaaaggg tcttgaatte 1200
cattggttca gatatcgaca atgtaactca gecgtctteocet attcaggata tactectcage 1260
attctctgtt tatgttaata acactgaaag ttacatccac agaaatttac ctacattgga 1320
agagtatgat tcatactggt ggctgggtgg cctggtcatce tgctetetge tgaccctceat 1380
cgtgattttt tactacctgg gcttactgtg tggegtgtge ggctatgaca ggcatgecac 1440
cccgaccace cgaggetgtg tcetecaacac cggaggegte ttectcatgg ttggagttgg 1500
attaagttte ctecttttget ggatattgat gatcattgtg gttettacet ttgtetttgg 1560
tgcaaatgtg gaaaaactga tctgtgaacc ttacacgagc aaggaattat tccgggtttt 1620
ggatacaccce tacttactaa atgaagactg ggaatactat ctctctggga agctatttaa 1680
taaatcaaaa atgaagctca cttttgaaca agtttacagt gactgcaaaa aaaatagagg 1740
cacttacgge actcttcacce tgcagaacag cttcaatatc agtgaacatc tcaacattaa 1800
tgagcatact ggaagcataa gcagtgaatt ggaaagtctg aaggtaaatc ttaatatctt 1860
tetgttgggt gcagcaggaa gaaaaaacct tcaggatttt getgettgtg gaatagacag 1920
aatgaattat gacagctact tggctcagac tggtaaatcce cccgcaggag tgaatctttt 1980
atcatttgca tatgatctag aagcaaaagc aaacagtttg cccccaggaa atttgaggaa 2040
ctccectgaaa agagatgcac aaactattaa aacaattcac cagcaacgag tccttectat 2100
agaacaatca ctgagcactc tataccaaag cgtcaagata cttcaacgca cagggaatgg 2160
attgttggag agagtaacta ggattctagc ttctctggat tttgctcaga acttcatcac 2220
aaacaatact tcctctgtta ttattgagga aactaagaag tatgggagaa caataatagg 2280
atattttgaa cattatctgc agtggatcga gttctctatc agtgagaaag tggcatcgtg 2340
caaacctgtg gccaccgctc tagatactgc tgttgatgtce tttctgtgta gctacattat 2400
cgaccccttg aatttgtttt ggtttggcat aggaaaagct actgtatttt tacttccggce 2460
tctaattttt gcggtaaaac tggctaagta ctatcgtcga atggattcgg aggacgtgta 2520
cgatgatgtt gaaactatac ccatgaaaaa tatggaaaat ggtaataatg gttatcataa 2580
agatcatgta tatggtattc acaatcctgt tatgacaagc ccatcacaac attgatagct 2640
gatgttgaaa ctgcttgagc atcaggatac tcaaagtgga aaggatcaca gatttttggt 2700
agtttctggg tctacaagga ctttccaaat ccaggagcaa cgccagtggce aacgtagtga 2760
ctcaggcggg caccaaggca acggcaccat tggtctcectgg gtagtgettt aagaatgaac 2820
acaatcacgt tatagtccat ggtccatcac tattcaagga tgactccctc ccttectgte 2880
tatttttgtt ttttactttt ttacactgag tttctattta gacactacaa catatggggt 2940
gtttgttcece attggatgca tttctatcaa aactctatca aatgtgatgg ctagattcta 3000
acatattgcc atgtgtggag tgtgctgaac acacaccagt ttacaggaaa gatgcatttt 3060
gtgtacagta aacggtgtat ataccttttg ttaccacaga gttttttaaa caaatgagta 3120

ttataggact ttcttctaaa tgagctaaat aagtcaccat tgacttcttg gtgctgttga 3180
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aaataatcca ttttcactaa aagtgtgtga aacctacagce atattcttca cgcagagatt 3240
ttcatctatt atactttatc aaagattgge catgttccac ttggaaatgg catgcaaaag 3300
ccatcataga gaaacctgeg taactccate tgacaaattc aaaagagaga gagagatcett 3360
gagagagaaa tgctgttegt tcaaaagtgg agttgtttta acagatgcca attacggtgt 3420
acagtttaac agagttttet gttgcattag gataaacatt aattggagtg cagctaacat 3480
gagtatcatc agactagtat caagtgttcet aaaatgaaat atgagaagat cctgtcacaa 3540
ttecttagate tggtgtccag catggatgaa acctttgagt ttggteccta aatttgeatg 3600
aaagcacaag gtaaatattc atttgcttca ggagtttcat gttggatctg tcattatcaa 3660
aagtgatcag caatgaagaa ctggtcggac aaaatttaac gttgatgtaa tggaattcca 3720
gatgtaggca ttccccccag gtettttcecat gtgcagattyg cagttcectgat tcatttgaat 3780
aaaaaggaac ttgg 3794
«210> SEQ ID NO 45

«211> LENGTH: 865

«212> TYPE: PRT

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 45

Met Ala Leu Val Leu Gly Ser Leu Leu Leu Leu Gly Leu Cys Gly Asn
1 5 10 15

Ser Phe Ser Gly Gly Gln Pro Ser Ser Thr Asp Ala Pro Lys Ala Trp
20 25 30

Asn Tyr Glu Leu Pro Ala Thr Asn Tyr Glu Thr Gln Asp Ser His Lys
35 40 45

Ala Gly Pro Ile Gly Ile Leu Phe Glu Leu Val Hig Ile Phe Leu Tyr
50 55 60

Val Val Gln Pro Arg Asp Phe Pro Glu Asp Thr Leu Arg Lys Phe Leu
65 70 75 80

Gln Lys Ala Tyr Glu Ser Lys Ile Asp Tyr Asp Lys Pro Glu Thr Val
85 90 95

Ile Leu Gly Leu Lys Ile Val Tyr Tyr Glu Ala Gly Ile Ile Leu Cys
100 105 110

Cys Val Leu Gly Leu Leu Phe Ile Ile Leu Met Pro Leu Val Gly Tyr
115 120 125

Phe Phe Cys Met Cys Arg Cys Cys Asn Lys Cys Gly Gly Glu Met His
130 135 140

Gln Arg Gln Lys Glu Asn Gly Pro Phe Leu Arg Lys Cys Phe Ala Ile
145 150 155 160

Ser Leu Leu Val Ile Cys Ile Ile Ile Ser Ile Gly Ile Phe Tyr Gly
165 170 175

Phe Val Ala Asn His Gln Val Arg Thr Arg Ile Lys Arg Ser Arg Lys
180 185 190

Leu Ala Asp Ser Asn Phe Lys Asp Leu Arg Thr Leu Leu Asn Glu Thr
195 200 205

Pro Glu Gln Ile Lys Tyr Ile Leu Ala Gln Tyr Asn Thr Thr Lys Asp
210 215 220

Lys Ala Phe Thr Asp Leu Asn Ser Ile Asn Ser Val Leu Gly Gly Gly
225 230 235 240

Ile Leu Asp Arg Leu Arg Pro Asn Ile Ile Pro Val Leu Asp Glu Ile
245 250 255

Lys Ser Met Ala Thr Ala Ile Lys Glu Thr Lys Glu Ala Leu Glu Asn
260 265 270
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Met

Ser

Pro

305

Leu

Pro

Leu

Asp

Val

385

Pro

Glu

Tyr

Val

Arg

465

Val

Leu

Lys

Asp

Lys

545

Ser

Asn

Ser

Leu

Gly

625

Ser

Lys

Asp

Glu

Asn

Ser

290

Leu

Ser

Val

Asp

Arg

370

Leu

Ile

Ser

Trp

Ile

450

His

Phe

Met

Leu

Thr

530

Leu

Asp

Ser

Ile

Leu

610

Pro

Ala

Ala

Gln

Ser

275

Leu

Cys

Leu

Asp

Gly

355

Val

Asn

Gln

Tyr

Trp

435

Phe

Ala

Leu

Ile

Ile

515

Pro

Phe

Cys

Phe

Ser

595

Gly

Asp

Ala

Asn

Gln

675

Ser

Thr

Thr

Leu

Ser

Ala

340

Leu

Gln

Ser

Asp

Ile

420

Leu

Thr

Met

Ile
500

Asn

Asn

580

Ser

Ala

Arg

Gly

Ser

660

Thr

Leu

Leu

Ser

Val

Gln

325

Glu

Val

Arg

Ile

Ile

405

His

Gly

Tyr

Pro

Val

485

Val

Glu

Leu

Lys

Lys

565

Ile

Glu

Ala

Met

Val

645

Leu

Ile

Ser

Lys

Val

His

310

Leu

Leu

Gln

Gln

Gly

390

Leu

Arg

Gly

Leu

Thr

470

Gly

Val

Pro

Leu

Ser

550

Asn

Ser

Leu

Gly

Asn

630

Asn

Pro

Lys

Thr

Ser

Lys

295

Pro

Asn

Asp

Gln

Thr

375

Ser

Ser

Asn

Leu

Gly

455

Thr

Val

Leu

Tyr

Asn

535

Lys

Arg

Glu

Glu

Arg

615

Tyr

Leu

Pro

Thr

Leu

Leu

280

Thr

Ser

Ser

Asn

Gly

360

Thr

Asp

Ala

Leu

Val

440

Leu

Arg

Gly

Thr

Thr

520

Glu

Met

Gly

His

Ser

600

Lys

Asp

Leu

Gly

Ile
680

Tyr

His

Ser

Ser

Asn

Val

345

Tyr

Thr

Ile

Phe

Pro

425

Ile

Leu

Gly

Leu

Phe

505

Ser

Asp

Lys

Thr

Leu

585

Leu

Asn

Ser

Ser

Asn

665

His

Gln

Gln

Leu

Glu

Pro

330

Asn

Gln

Val

Asp

Ser

410

Thr

Cys

Cys

Cys

Ser

490

Val

Lys

Trp

Leu

Tyr

570

Asn

Lys

Leu

Tyr

Phe

650

Leu

Gln

Ser

Gln

Arg

Thr

315

Glu

Asn

Ser

Val

Asn

395

Val

Leu

Ser

Gly

Val

475

Phe

Phe

Glu

Glu

Thr

555

Gly

Ile

Val

Gln

Leu

635

Ala

Arg

Gln

Val

Ser

Ser

300

Cys

Leu

Val

Leu

Ala

380

Val

Tyr

Glu

Leu

Val

460

Ser

Leu

Gly

Leu

Tyr

540

Phe

Thr

Asn

Asn

Asp

620

Ala

Tyr

Asn

Arg

Lys

Thr

285

Ser

Asn

Arg

Leu

Asn

365

Gly

Thr

Val

Glu

Leu

445

Cys

Asn

Phe

Ala

Phe

525

Tyr

Glu

Leu

Glu

Leu

605

Phe

Gln

Asp

Ser

Val

685

Ile

Gln

Leu

Ser

Gln

Arg

350

Asp

Ile

Gln

Asn

Tyr

430

Thr

Gly

Thr

Cys

Asn

510

Arg

Leu

Gln

His

His

590

Asn

Ala

Thr

Leu

Leu

670

Leu

Leu

Leu

Asn

Ile

Leu

335

Thr

Ile

Lys

Arg

Asn

415

Asp

Leu

Tyr

Gly

Trp

495

Val

Val

Ser

Val

Leu

575

Thr

Ile

Ala

Gly

Glu

655

Lys

Pro

Gln

Ser

Asp

Arg

320

Pro

Asp

Pro

Arg

Leu

400

Thr

Ser

Ile

Asp

Gly

480

Glu

Leu

Gly

Tyr

560

Gln

Gly

Phe

Cys

Lys

640

Ala

Arg

Ile

Arg
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690 685 700

Thr Gly Asn Gly Leu Leu Glu Arg Val Thr Arg Ile Leu Ala
705 710 715

Asp Phe Ala Gln Asn Phe Ile Thr Asn Asn Thr Ser Ser Val
725 730

Glu Glu Thr Lys Lys Tyr Gly Arg Thr Ile Ile Gly Tyr Phe
740 745 750

Tyr Leu Gln Trp Ile Glu Phe Ser Ile Ser Glu Lys Val Ala
755 760 765

Lys Pro Val Ala Thr Ala Leu Asp Thr Ala Val Asp Val Phe
770 775 780

Ser Tyr Ile Ile Asp Pro Leu Asn Leu Phe Trp Phe Gly Ile
785 790 795

Ala Thr Val Phe Leu Leu Pro Ala Leu Ile Phe Ala Val Lys
805 810

Lys Tyr Tyr Arg Arg Met Asp Ser Glu Asp Val Tyr Asp Asp
820 825 830

Thr Ile Pro Met Lys Asn Met Glu Asn Gly Asn Asn Gly Tyr
835 840 845

Agp Hig Val Tyr Gly Ile His Asn Pro Val Met Thr Ser Pro
850 855 860

His

865

Ser Leu
720

Ile Ile
735

Glu His

Ser Cys

Leu Cys

Gly Lys

800
Leu 2la
815
Val Glu

His Lys

Ser Gln

What is claimed is:

1. A method for early detection of hemangiosarcoma in a

dog, the method comprising:

(a) providing a population of cells obtained from a blood
sample from the dog;

(b) determining (i) the level at which cells within the cell
population concurrently express a plurality of cell mark-
ers, the plurality of cell markers comprising at least one 4
primitive hematopoietic cell marker and at least one
endothelial cell marker, and (ii) whether or not cells
within the cell population express at least one leukemia
cell marker or leukocyte-specific cell marker, wherein

the at least one primitive hematopoietic cell marker is 45
selected from the group consisting of CD117, CD34,
and CD133;

the at least one endothelial cell marker is selected from the
group consisting of CD51/CD61, CD31, CDI105,
CD106 CD146 and von Willebrand Factor (vWF); and 50

the at least one leukemia cell marker or leukocyte-specific
cell marker is selected from the group consisting of
CD18, CD3, CDS5, CD21 and CD11b; and

(c) comparing the level at which cells in the cell population
concurrently express the plurality of cell markers witha 55
control level of concurrent expression of the markers,
wherein (1) an increase in the expression level of the
plurality of cell markers relative to the control expres-
sion level, and (2) the absence of expression of CD18,
CD3, CD5, CD21 and/or CD11b collectively are an 60
indication of hemangiosarcoma.

2. The method of claim 1, wherein the determining com-

prises

incubating the population of cells with labeled antibodies
that specifically bind the at least one primitive hemato- 65
poietic cell marker, the at least one endothelial cell
marker and the at least one leukemia cell marker or

35

leukocyte-specific cell marker under conditions such
that cells expressing the markers become labeled, and
wherein antibodies that bind different markers are dif-
ferentially labeled; and

detecting labeled cells by multiparameter flow cytometry.

3. The method of claim 2, wherein the dog is a purebred dog
from a breed where the prevalence of hemangiosarcoma is
high, or a mix breed dog containing predominant derivation
from a breed where the prevalence of hemangiosarcoma is
high.

4. The method of claim 2, wherein one or more of the
antibodies is labeled using a secondary detection scheme to
increase sensitivity of the method.

5. The method of claim 3, wherein the breed is selected
from the group consisting of a Golden Retriever, a German
Shepherd, a Portuguese Water Dog, or a Skye Terrier.

6. The method of claim 1, wherein the determining com-
prises determining the level at which cells in the population of
cells concurrently express at least one primitive hematopoi-
etic cell marker selected from the group consisting of CD117,
CD133 and CD34.

7. The method of claim 1, wherein the determining com-
prises determining the level at which cells in the population of
cells concurrently express at least one leukemia cell marker or
leukocyte-specific cell marker selected from the group con-
sisting of CD18, CD3, CD5, CD21 and CD11b.

8. The method of claim 1, wherein the determining com-
prises determining the level at which cells in the population of
cells concurrently express CD117, CD34, CD51/CD61, and
CD18, and/or CD3, CD5, CD21 or CD11b.

9. The method of claim 1, wherein the determining step
further comprises determining the fraction of cells in the cell
population that concurrently express the plurality of cell
markers,
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the control is a threshold level representative of the fraction
of cells that currently express the plurality of cell mark-
ers in a control population; and

the comparing step comprises comparing the fraction of

cells in the cell population that concurrently express the
plurality of cell markers with the threshold level.

10. The method of claim 9, wherein the determining step
further comprises (i) incubating the population of cells with
differentially labeled antibodies that specifically bind to
CD117,CD34,CD51/61,and CD18 and/orCD3,CDS5,CD21
or CD11b under conditions such that cells expressing CD117,
CD34, CD51/61, and CDI18 and/or CD3, CD5, CD21 or
CD11b become labeled; and (ii) detecting labeled cells by
multiparameter flow cytometry.

11. The method of claim 1, wherein the expression level of
the plurality of cell markers is determined at the mRNA level.

12. The method of claim 1, wherein the expression level of
the plurality of cell markers is determined at the protein level.

13. A method for assessing risk of hemangiosarcoma, the
method comprising:

(a) obtaining a population of cells from a blood sample of

adog; and

(b) determining the level at which cells within the cell

population express at least one primitive hematopoietic
cell marker, at least one endothelial cell marker and at
least one leukemia cell marker or leukocyte-specific cell
marker, wherein

the at least one primitive hematopoietic cell marker is

selected from the group consisting of CD117, CD34 and
CD133;

5
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the at least one endothelial cell marker is selected from the
group consisting of CD51/CD61, CD31, CDI10S,
CD106, CD146 and von Willebrand Factor (vWF);

the at least one leukemia cell marker or leukocyte-specific
cell marker is selected from the group consisting of
CD18, CD3,CD5, CD21 and CD11b; and

(c) comparing the level at which cells in the cell population
concurrently express the at least one primitive hemato-
poietic cell marker and at least one endothelial cell
marker with a control level of concurrent expression of
the markers and comparing the level at which the cells
express the at least one leukemia or leukocyte-specific
marker with a control level of the leukemia or leukocyte-
specific marker and thereby assessing the risk of heman-
giosarcoma.

14. The method of claim 13, wherein the determining step

comprises

incubating the population of cells with labeled antibodies
that specifically bind the at least one primitive hemato-
poietic cell marker, the at least one endothelial cell
marker and the at least one leukemia cell marker or
leukocyte-specific cell marker under conditions such
that cells expressing the markers become labeled, and
wherein antibodies that bind different markers are dif-
ferentially labeled; and

detecting labeled cells by multiparameter flow cytometry.
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