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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), J. 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., et al.,
(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) Am J. 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. Early 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, CDS5, 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, CDS5, 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,
CDS5, 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, CDS5, 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, CDS5, 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 atleast 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 or leukocyte-
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, CD5, 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 CD51/CD61, 2) CD117
AND CD51/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 (ii) 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, CDS, 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,
CDS, CD21 or CDI11b 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 is 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, CDS, 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.

Some kits 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 .,/ 5 integrin to detect HSA cells in the
sample, (FIG. 3A), a second 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(FIGS. 41-4P), stained using anti-
bodies against irrelevant controls (FIGS. 4A and 41), ¢-KIT
(FIGS. 4B and 47), 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 a, 35 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
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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 ID NO:8), which is encoded by
the nucleic acid having the sequence of SEQ ID 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 corresponds 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 ID
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; (o, ;) integrin, the vitronectin receptor, or gly-
coprotein Illa. A predicted partial nucleic acid sequence for
dog CDS51 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
1Ia) (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), whichis 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 (GPlla),
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
AAFEX01025446.1 (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 TNF-
alpha, IL.-1, IFN-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 ID
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 position 3260 to position 3439 of the 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.

“CDS5” is a leukocyte-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. CDI18 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. AADS56947 (SEQ ID
NO:33), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:32 (GenBank Accession No.
AF181965). An exemplary amino acid sequence from human
is provided in GenBank Accession No. AAHO05861.1 (SEQ
1D NO:35), which is encoded by the nucleic acid having the
sequence of SEQ ID NO:34 (GenBank Accession No.
BC005861).

“CD45” 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
CD45 are provided in SEQ ID 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);
(i1) 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 107 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-

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,
probe or 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 gener-
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.

I1. 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.

III. 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
cell markers 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
cell is 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 angiosar-
coma.

The concentration of cells that concurrently express the
primitive hematopoietic cell and the endothelial cell markers
is increased if a 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 identity them
as committed to the endothelial lineage, such as CD51/61,
CD31, CD105, CD106, CD146 and vWFE.

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-

—

5

20

25

30

35

40

45

50

55

60

65

18

specific markers, including CD3, CD21, CDS5, and CD11b,
are also not expressed by hemangiosarcoma cells. The difter-
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,CDS5 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, CDS5 and/or CD11b are collectively indicative of
hemangiosarcoma or angiosarcoma in a cell population.

The unique properties of laser light scatter, canalso 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.

As a specific example of this general approach, some meth-

ods for diagnosing hemangiosarcoma in a dog involve testing 5

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). 10

If the cell population concurrently expresses CD117, CD34
and CD51/61 but not CD18 (i.e., the cells are CD117™,
CD34*,CD51/61%, CD187), then the differential diagnosis is
that the dog has a hemangiosarcoma. If, however, the cell

population concurrently expresses CD117, CD34, and CD18 15

(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, 20

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

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 I

Primitive
Endothelial Cells

(Hemangiosarcoma 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, CDl11b, 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



US 7,910,315 B2

21
TABLE I-continued
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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
onthe cell. The antibodies are generally differentially labeled
such that different antigens/markers on the cell surface
become labeled with antibodies bearing different labels. After
a suitable 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 CDS5 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
ACI133 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,
including for example, radioisotopes (e.g., °H, 1*C, **P, *°S,
125]), 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 (CD21*B cells, CD3* and CD5* T
cells, CD14* monocytes, and CDI11b* 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, 3;-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 ¢-KIT, CD34, or CD133 (conjugated to PE) along
with antibodies against o, §;-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) J. 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 can be 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.
20-25 bases) 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 “TaqgMan” 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. J.,
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 LL.C, 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) J. 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, transcripts 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. VI, 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 thatis 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 pl 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, CDS5, CD11¢, 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, 1*C, P, °S, '2°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’1 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,
CD51/61, CD31, CD105, CD106, CD146, vWF, CDI18 and
CD45). 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
Iodine-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
yet 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 of a 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. The kits 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) at least 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, CD5 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 a range 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 1gG1, 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, k) con-
jugated to PE, catalog #553869, BD Pharmingen™ (San
Diego, Calif.)
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f. Anti-CD34: clone 2E9 (Ms IgG1, ) conjugated to biotin,
catalog #550427, BD Pharmingen™ (San Diego, Calif.)

g. Anti-CD51/61(c, 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, k) 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 YKIX322.3 (Rat IgG2a) 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 $2 chain): clone CA1.4E9 (Ms IgG1)
unconjugated, catalog #MCA1780, Serotec, Inc. (Ra-
leigh, N.C.)

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

n. Anti-CD45: clone YKIX716.13 (Rat IgGG2b) 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 YCATESS.9 (Rat IgG1) conjugated to
PE, catalog #MCA1039PE, Serotec, Inc. (Raleigh, N.C.)

g. Anti-CD4: clone YKIX302.9 (Rat IgG2a) conjugated to
FITC, catalog #MCA1038F, Serotec, Inc. (Raleigh, N.C.)

r. Anti-CD14: clone MSE2 (Ms IgG2a, k) conjugated to
PE, catalog #555398, BD Pharmingen™ (San Diego, Calif.)

s. Anti-CD133 clone 13A4 (Rat IgG1, k) 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: 8.3 g/ of ammonium chloride
(NH,CD 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 g/I. of
sodium phosphate (Na,PO,), 0.24 g/I, 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).

c. 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 IU/ml
ot 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, Calit.), 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
wl/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 pl/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 pug/ml of non-spe-
cific antibody (e.g., goat IgGG) 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 ul 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 buftered 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/ml in 50 pl. Anti-mouse-FITC was used at 1 pg/mlin 50 pl.
Samples were incubated for 20 min at 4° C. At the end of the
incubation period, 100 pl 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 pl 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 pl 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 (0f 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. [.eukemia 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/CD51/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;

i. 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, f3;-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., c-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, 3 ;-integrin) are
shown in Table 2.

TABLE 2
Surface Cell Lines
Markers DD-1 Dal-4 CHAD G4.1 CHAD B7.4
CD3 - - - -
CD11b - - - -
CD14 +! - - -
CD21 - - - -
CD34 + + + -
CD45 + +2 +! +!
a,Pz-integrin + + + +
(CD51/CD61)
CD105 + + + +
CD133 + + + +
¢-KIT (CD117) + + + +
CD146 + + + +

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

Each of the cell lines is positive for ¢-KIT, CD133, o f35-
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 o, 3;-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 . NEC ( ). P . P sary
. in the artificial environment of tissue culture, (2) the cell lines
been shown to express VEGFR2. The levels of expression for ticall table and “drift” 2) ot 11" in th
CD45, CD34 and CD105 increase in DD-1 and CHAD-B7.4 3¢ ngg ica Yulns a ehan 1 ?rd (ﬂ} stem CZ § 1 the
cells when they are cultured in the presence of endothelial populations are lost at the expense of differentiated 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 ccaccgcgat gagaggcget cgeggegect gggattttet 60

ctgcegtectg ctectgetge tgctgctegg cgtccggaca ggctcttete aaccatctgt 120

gagtccaggg gaaccgtctce tcccatccat ccatccagca aaatcagagt taatagtcag 180

tgtcggcgac gagcttagge tgtcctgcac cgacccagga tttgtcaagt ggacttttga 240

gaccctgggt caactgaatg agaacacaca caacgaatgg atcacagaga aggcagaggc 300

tggccacacg ggcaattaca cgtgcaccaa cagagatggc ttgagcaggt ccatttatgt 360

gtttgtcaga gatcctgcaa agcttttect cgttgacctt cccttgtatg ggaaagaagg 420

caatgatacg ctggtccget gcecctctgac ggacccagaa gtgaccaatt actccctcag 480

ggggtgcgag gggaagcctce ttcccaagga cttgacgttce gtegctgatc ccaaagetgg 540

catcacgatc agaaacgtga agcgcgagta tcatcggctce tgcttgcact getctgegga 600

ccagaagggc aggacggtgce tgtccaagaa attcaccctg aaagtgaggg cagccatcag 660

agctgtacca gttgtgtcag tatccaaaac aagctctcte ctgaaggaag gggaagcectt 720

ctctgtgatg tgctttataa aagatgtgtc 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 ttctgtccag gagctgagca 1380

gagatgttct gtccctattg ggccaatgga tgtgcagatg caaaactcgt ctetgtcacce 1440

gtctggaaaa ctagtggttc agagttccat cgattatagt gccttcaagce acaatggcac 1500
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-continued

agtcgagtgt

taaagaacaa

agctggaatg

gtatgaagta

cccaacacag

gaaaactttyg

taagtcggat

cgaacgagaa

tattgtgaat

ttgttgctat

aaagcaggaa

ttcectgecagt

gccaaccaag

gactcctgee

ttcttaccag

cttggetget

tctagecaga

tgtgaagtgg

ctggtectat

gatgccagte

tgagcatgca

gaaaaggccg

caatcatatt

ccattecegtyg

acacgaagat

ttettttggt

agcggacacc

tttgtcatca

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

<400>

agggcttaca acaatgtagg

atccatccce acaccctgtt

atgtgcatta tcgtgatgat

cagtggaagyg ttgttgagga

cttecttacyg atcacaaatg

ggtgetggtyg ccttegggaa

geggecatga ctgttgeegt

gccctaatgt ctgagctcaa

cttettggag cgtgcaccegt

ggtgatcttt tgaatttttt

gatcacggag aagtggcact

gacagtacta atgaatacat

gcagacaaaa ggagatctge

atcatggaag atgatgagtt

gtggccaagg gtatggcatt

agaaatatcc tccttactca

gacatcaaga atgattctaa

atggccectyg agagcatttt

gggattttte tgtgggagcet

gattcaaagt tctacaagat

cctgetgaaa tgtatgacat

acgttcaage agatcgtgca

tattccaacc tcgcgaactg

cggatcaatt ccgtgggcag

gtgtgaagca ggaggagtgce

tcctatactg gttattetgt

cctetgtece teectettta

gccaccatce tattgcaaag

SEQ ID NO 2
LENGTH: 975
TYPE:
ORGANISM: Canis familiaris

PRT

SEQUENCE: 2

Met Arg Gly Ala Arg

1

Leu

Pro

Ile

Phe
65

Leu

Gly

Val

50

Val

Asn

Leu

Glu

35

Ser

Lys

Glu

5

Leu Gly

20

Pro Ser

Val Gly

Trp Thr

Trp Ile

Gly Ala Trp

Val Arg Thr

Leu Pro Ser
40

Asp Glu Leu
55

Phe Glu Thr
70

Thr Glu Lys

caggagttct

cacacctttyg

tcttacctac

gatcaatgga

ggagtttcce

agtggttgaa

taagatgctce

agtcttgagt

tggagggccc

gcgaaggaaa

ttataagaac

ggacatgaaa

gagaataggc

ggctctagat

cctggecteg

tggtcgaatc

ttatgtggte

caactgtgtyg

cttctcttta

gatcaaggaa

catgaagacg

gctaattgag

cagccccaac

cagcgegtet

cgggggtctc

cctecttegy

cgagcacacc

gtte

Asp

Gly

Ile

Arg

Leu

Ala

Phe

10

Ser

His

Leu

Gly

Glu

Leu

Ser

Pro

Ser

Gln

75

Ala

gectttttta actttgeatt

ctgattgget

aagtatctac

aacaattatg

agaaacaggc

gccaccgeat

aaaccaagtyg

tacctecggta

accttggtca

cgtgattcat

cttetgeatt

cceggegttt

tcatacatag

ctagaggact

aagaattgta

acaaagattt

aaaggaaacg

tacacatttyg

ggaagcagcce

gggttccgga

tgctgggatg

aagcagattt

ccagagcgece

tccacccage

cccaacaaga

cttgcatect

ctaattagtyg

Cys

Gln

Ala

Cys

60

Leu

Gly

Val

Pro

Lys

45

Thr

Asn

His

Leu

Ser

30

Ser

Asp

Glu

Thr

ttgtgatcge
agaaacccat
tttacataga
tgagctttygyg
atggcctgat
cccatttaac
atcatatgaa
ttacagaata
ttatttgete
caaaggagtc
cttacgttgt
aaagggatgt
tgctgagett
ttcacagaga
gtgattttgyg
ctcggetace
aaagtgatgt
cctacectygy
tgctcagece
ctgatccect
cagatagcac
cegtggtgga
ctctgetggt
gegatcecetyg
attccagggt

gccagtgact

Leu Leu
15

Val Ser

Glu Leu

Pro Gly

Asn Thr

80

Gly Asn

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3154
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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

Tyr

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

Lys

Ala

Ser

Thr

660

Asp

Lys

Ser

Lys

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

Ile

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

Ser Ser Ala Ser Ser Thr Gln Pro

965

<210> SEQ ID NO 3
<211> LENGTH: 2952
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

gatcccateg cagctaccge

ctgctectac tgcttegegt

cegtetecac catccatcca

attaggctgt tatgcactga

acgaatgaga ataagcagaa

aaatacacgt gcaccaacaa

cctgecaage ttttecttgt

gtcegetgte ctetcacaga

aagcctette ccaaggactt

agtgtgaaac gcgectacca

tcagtgctgt cggaaaaatt

gtgtctgtgt ccaaagcaag

acaataaaag atgtgtctag

aaactacagg agaaatataa

acgttgacta tcagttcage

aatacttttyg gatcagcaaa

aatatcttce ccatgataaa

attgttgaat atgaagcatt

accttcactyg ataaatggga

gtaagtgaac ttcatctaac

gtgtccaatt ctgacgtcaa

gaaatcctga cttacgacag

ccagagccca caatagattg

gtactgccag tggatgtgca

gttcagagtt ctatagattc

tacaacgatyg tgggcaagac

gagcaaatce atccccacac

ggcatgatgt gcattattgt

gaagtacagt ggaaggttgt

acacaacttc cttatgatca

accctgggty ctggagettt

tcagatgcegyg ccatgactgt

cgggaagecce tcatgtcetga

gatgagaggc
ccagacaggc
tccaggaaaa
tcegggettt
tgaatggatc
acacggctta
tgaccgetee
cccagaagtyg
gaggtttatt
teggetetgt
catcctgaaa
ctatcttctt
ttctgtgtac
tagctggeat
gagagttaat
tgtcacaaca
cactacagta
ccccaaacct
agattatccc
gagattaaaa
tgctgecata
getegtgaat
gtatttttgt
gacactaaac
tagtgcatte
ttctgectat
cctgtteact
gatgattctyg
tgaggagata
caaatgggag
cgggaaggtt
cgctgtaaag

actcaaagtc

955

960

Leu Leu Val His Glu Asp Val

970

getegeggeg
tcttetcaac
tcagacttaa
gtcaaatgga
acggaaaagg
agcaattcca
ttgtatggga
accaattatt
cctgacceca
ctgcattgtt
gtgaggccag
agggaagggy
tcaacgtgga
cacggtgact
gattctggag
accttggaag
tttgtaaacyg
gaacaccagce
aagtctgaga
ggcaccgaag
gcatttaatg
ggcatgctee
ccaggaactyg
tcatctggge
aagcacaatg
tttaactttg
cctttgetga
acctacaaat
aatggaaaca
tttcccagaa
gttgaggcaa
atgctcaage

ctgagttacc

cctgggattt

catctgtgag

tagtcecgegt

cttttgagat

cagaagccac

tttatgtgtt

aagaagacaa

ccctcaaggy

aggcgggcat

ctgtggacca

ccttcaaage

aagaattcac

aaagagaaaa

tcaattatga

tgttcatgtg

tagtagataa

atggagaaaa

agtggatcta

atgaaagtaa

gaggcactta

tttatgtgaa

aatgtgtgge

agcagagatg

caccgtttygyg

gcacggttga

catttaaagg

ttggtttegt

atttacagaa

attatgttta

acaggctgag

ctgcttatgyg

cgagtgcceca

ttggtaatca

975

tctotgegtt

tccaggggaa

dggcgacgag

cctggatgaa

caacaccgge

tgttagagat

cgacacgcetyg

gtgccagggyg

catgatcaaa

dgagggcaag

tgtgcctgtt

agtgacgtge

cagtcagact

acgtcaggca

ttatgccaat

aggattcatt

tgtagatttg

tatgaacaga

tatcagatac

cacattccta

tacaaaacca

agcaggattce

ctetgettet

aaagctagtyg

atgtaaggct

taacaacaaa

aatcgtaget

acccatgtat

catagaccca

ttttgggaaa

cttaattaag

tttgacagaa

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 ttggagcctg caccattgga gggcccaccece tggtcattac agaatattgt 2040
tgctatggtg atcttttgaa ttttttgaga agaaaacgtg attcatttat ttgttcaaag 2100
caggaagatc atgcagaagc tgcactttat aagaatcttc tgcattcaaa ggagtcttcc 2160
tgcagcgata gtactaatga gtacatggac atgaaacctg gagtttctta tgttgtccca 2220
accaaggccg acaaaaggag atctgtgaga ataggctcat acatagaaag agatgtgact 2280
ccegecatca tggaggatga cgagttggce ctagacttag aagacttgcet gagettttet 2340
taccaggtgg caaagggcat ggcttteccte gcctccaaga attgtattca cagagacttg 2400
gcagccagaa atatcctcect tactcatggt cggatcacaa agatttgtga ttttggtceta 2460
gccagagaca tcaagaatga ttctaattat gtggttaaag gaaacgctcg actacctgtg 2520
aagtggatgg cacctgaaag cattttcaac tgtgtataca cgtttgaaag tgacgtctgg 2580
tcectatggga tttttetttyg ggagetgtte tcetttaggaa gcagccccta tectggaatg 2640
ccggtegatt ctaagttcta caagatgatc aaggaaggct tccggatgcet cagccctgaa 2700
cacgcacctg ctgaaatgta tgacataatg aagacttgct gggatgcaga tcccctaaaa 2760
agaccaacat tcaagcaaat tgttcagcta attgagaagc agatttcaga gagcaccaat 2820
catatttact ccaacttagc aaactgcagc cccaaccgac agaagcccgt ggtagaccat 2880
tctgtgegga tcaattctgt cggcagcacce gcttectect cccagectet gettgtgeac 2940
gacgatgtct ga 2952
<210> SEQ ID NO 4
<211> LENGTH: 976
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
Met Arg Gly Ala Arg Gly Ala Trp Asp Phe Leu Cys Val Leu Leu Leu
1 5 10 15
Leu Leu Arg Val Gln Thr Gly Ser Ser Gln Pro Ser Val Ser Pro Gly

20 25 30
Glu Pro Ser Pro Pro Ser Ile His Pro Gly Lys Ser Asp Leu Ile Val

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

Cys Thr Asn Lys His Gly Leu Ser Asn Ser Ile Tyr Val Phe Val Arg

100 105 110
Asp Pro Ala Lys Leu Phe Leu Val Asp Arg Ser Leu Tyr Gly Lys Glu

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

Arg Ala Tyr His Arg Leu Cys Leu His Cys Ser Val Asp Gln Glu Gly

180 185 190
Lys Ser Val Leu Ser Glu Lys Phe Ile Leu Lys Val Arg Pro Ala Phe
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56

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

Ile

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

Ile

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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58

Leu

625

Leu

Leu

Cys

Phe

Asn

705

Tyr

Asp

Thr

Leu

Ser

785

Thr

Ile

Val

Glu

Leu

865

Lys

Ala

Lys

Ser

Asn

945

Gly

<210>
<211>
<212>
<213>
<400>
cceceectegy cctecaggge

ggctgageceyg agegetegeg

geggagggag gggtggggag

Lys

Lys

Gly

Cys

Ile

690

Leu

Met

Lys

Pro

Leu

770

Lys

His

Lys

Lys

Ser

850

Gly

Met

Glu

Arg

Glu

930

Arg

Ser

Pro

Val

Ala

Tyr

675

Cys

Leu

Asp

Arg

Ala

755

Ser

Asn

Gly

Asn

Trp

835

Asp

Ser

Ile

Met

Pro

915

Ser

Gln

Thr

Ser

Leu

Cys

660

Gly

Ser

His

Met

Arg

740

Ile

Phe

Cys

Arg

Asp

820

Met

Val

Ser

Lys

Tyr

900

Thr

Thr

Lys

Ala

SEQUENCE :

Ala

Ser

645

Thr

Asp

Lys

Ser

Lys

725

Ser

Met

Ser

Ile

Ile

805

Ser

Ala

Trp

Pro

Glu

885

Asp

Phe

Asn

Pro

Ser
965

SEQ ID NO 5
LENGTH:
TYPE: DNA
ORGANISM: Canis

2956

5

His

630

Tyr

Ile

Leu

Gln

Lys

710

Pro

Val

Glu

Tyr

His

790

Thr

Asn

Pro

Ser

Tyr

870

Gly

Ile

Lys

His

Val

950

Ser

Leu

Leu

Gly

Leu

Glu

695

Glu

Gly

Arg

Asp

Gln

775

Arg

Lys

Tyr

Glu

Tyr

855

Pro

Phe

Met

Gln

Ile

935

Val

Ser

Thr

Gly

Gly

Asn

680

Asp

Ser

Val

Ile

Asp

760

Val

Asp

Ile

Val

Ser

840

Gly

Gly

Arg

Lys

Ile

920

Tyr

Asp

Gln

familiaris

ggcggcaace
gtggcggegy

agacagccag

Glu

Asn

Pro

665

Phe

His

Ser

Ser

Gly

745

Glu

Ala

Leu

Cys

Val

825

Ile

Ile

Met

Met

Thr

905

Val

Ser

His

Pro

ceggecceeg ctecegtece cegectgegy

ccaageggag gggccggect tgecaggaac

ctecgeccace cegeteeggy cggagggegy

Arg

His

650

Thr

Leu

Ala

Cys

Tyr

730

Ser

Leu

Lys

Ala

Asp

810

Lys

Phe

Phe

Pro

Leu

890

Cys

Gln

Asn

Ser

Leu
970

Glu

635

Met

Leu

Arg

Glu

Ser

715

Val

Tyr

Ala

Gly

Ala

795

Phe

Gly

Asn

Leu

Val

875

Ser

Trp

Leu

Leu

Val

955

Leu

Ala

Asn

Val

Arg

Ala

700

Asp

Val

Ile

Leu

Met

780

Arg

Gly

Asn

Cys

Trp

860

Asp

Pro

Asp

Ile

Ala

940

Arg

Val

Leu

Ile

Ile

Lys

685

Ala

Ser

Pro

Glu

Asp

765

Ala

Asn

Leu

Ala

Val

845

Glu

Ser

Glu

Ala

Glu

925

Asn

Ile

His

Met

Val

Thr

670

Arg

Leu

Thr

Thr

Arg

750

Leu

Phe

Ile

Ala

Arg

830

Tyr

Leu

Lys

His

Asp

910

Lys

Cys

Asn

Asp

Ser

Asn

655

Glu

Asp

Tyr

Asn

Lys

735

Asp

Glu

Leu

Leu

Arg

815

Leu

Thr

Phe

Phe

Ala

895

Pro

Gln

Ser

Ser

Asp
975

Glu

640

Leu

Tyr

Ser

Lys

Glu

720

Ala

Val

Asp

Ala

Leu

800

Asp

Pro

Phe

Ser

Tyr

880

Pro

Leu

Ile

Pro

Val

960

Val

60

120

180
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60

agggeggegy
geggagegge
geggggctgg
aaccgtgatt
gaatacatce
tgtctetcaa
atctacctct
ctetttaget
ggagcccage
gacatccecce
aagtaccatc
tatctgecta
aaaactgacc
cctgettetyg
aacagaactt
ggggatccga
cctgattgea
cctgatgaac
cacggagaac
gggaaaggcce
aaacggccat
gagtaaggct
tctgtgetygyg
gccattecty
gaggtaacce
gaaaagacat
gggtgatgat
ttaaaagaac
ctttgtettt
cctgetectt
ctcacaccag
gagctccaca
gectggaacy
agggatgegt
cagtcettgt
gtctcagtga
tctgaagaag
tectecttec
ttctgtetea

gececccgaca

geggegggeg
gegggaagga
accgegetet
actcctacca
aaacgggaag
gacagcagtyg
gagatcacce
atcacggtat
ctgctacctyg
acggaatatt
aagggagaaa
gagctaaatg
caagtcctgt
geccagtety
ttcagtaaac
gacttcactyg
ctggtcacct
cgcegeagtt
ggtggaggcee
agtgtgaacc
tcagcaagac
gggcagggte
agctgecace
gggccctgcea
ctacctttta
gagggagacg
ctcacatcat
ttccaggggg
tectgtgtet
tgtaatgcta
ctcactgtygg
ccttetecct
agactccaag
ggacacatge
ctetetgggy
acgggaccaa
ccectegete
tcecctetgac
gectecccga

tctecagagy

geggegegte
tgctggeggg
gectgeteag
cagtgccaac
ccatcacact
ggaccacagce
taacgcctygyg
cttttaccece
gaaatggttce
atacatcact
tcaaatgttc
agacctccag
gtgagaagga
aggtgaggec
tccaacttet
aacaagatgt
cagggatcct
ggagccctac
agggctatag
gtgggcctca
aacacatggt
tggggaaggg
acttacattc
ctgcaccagyg
tacattcatc
tgccaaagta
tcacgtgtygyg
aagcatggec
tccteatgte
tagccagcaa
attcaggcaa
gcacctetgt
ttttgaacaa
gttectatet
ctcacagagt
gggaccagat
gaaggctagg
tcctgggtga
ccccaacccec

accttcatca

ccggggecga
caggggcgeyg
tctgetgece
ctccacagaa
aactccttet
aaccatctca
gaccatgaac
aaccaacttt
ggatccccee
ttctectace
cggagtcaaa
ctgtgaggac
gccagetgag
tcactgectyg
gagaaagcac
tgggagccac
getggetgte
aggagaaagg
ctcaggeect
ggagaacggg
ggctgataca
gecectecca
tagcctttee
ccgaggggtte
tcactaagee
tagagaagct
gettettece
ttttetggge
tgtetectet
gacttgttgt
ceggettece
gtacagaagc
tgtettgtgt
ttggggacaa
ctcatettygyg
cttggageca
tcctggectt
getgtggact
ctcactgtte

caagccatct

gegegtetgt ccggagecga
cgcgegggceg gegggetgece
tttgggttca caaacacaga
ataatgtcag ctgtttctga
ggaactacca ccctgtacte
gagactacag tccatgtcac
tcttetgtte agtcegcagac
tcaacttcaa gtgtgacctt
tacaacagca ccagccttgt
ccaagtagaa atgacacccc
gaagtgaaat tgaaccaagg
tttaagaaag ataacgaaga
getggggeeg gggtgtgcete
ctgectggtet tggccaacaa
cagtctgacce tgaaaaagct
cagagctatt cccgcaagac
ttgggcacca ctggttactt
ctgggcgaag acccttatta
ggggtcetece ctgaggcetca
accggecagg ccacgtccag
gaattgtgac tctggggggg
gcacctgace acatgctgece
tgctgcacac accctecgag
ctctecatee tggggecegy
tagagtctgg tctectttga
accagagttg ggggggtggy
tcttectect ctetgectta
tacaatgtcce tcectgggagyg
actttaggga aaccaaagca
cttaaaccgt cteecttgtyg
tcatgctete cgggeteect
ctgcactgtt ctetggetga
ctatgtttgg gagacagcat
atgaaggaga ggggatgget
gececegttt ctecctgtga
agcctettga cccatgcace
gecectetgat cctgatgget
cagactccca gcagactect
tgtacccecca tatagtcagyg

cctetgtagyg tggeccaggt

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580
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tctcatttat

aatgacggtt

atacaaaaat

tgtegetgee

gaccecggeca

catctegggy

tggggggggt

ttttttaggt

ggaaatagaa

ggtgtgtgta

ccagccaggt

gacttcccaa

gatacaggca

tggagg

<210> SEQ ID NO 6
<211> LENGTH: 389
<212> TYPE:
<213> ORGANISM: Canis

PRT

<400> SEQUENCE: 6

attttteetet

ctttccagag

aatactgtaa

gtgtctgaat

tgatgtggta

aaagccaggg

familiaris

Met Leu Ala Gly Arg Gly Ala Arg

1

Trp

Thr

Met

Thr

65

Gly

Ser

Gln

Thr

Asp

145

Tyr

Ile

Gln

Lys

Pro

225

Glu

Leu

Lys

Ser

Leu

Thr

Glu

Ser

50

Pro

Thr

Glu

Thr

Ser

130

Pro

Thr

Lys

Gly

Lys

210

Ala

Val

Phe

Leu

Tyr

290

Ala

Ala

Thr

35

Ala

Ser

Thr

Ile

Ser

115

Ser

Pro

Ser

Gly

Ile

195

Asp

Glu

Arg

Ser

Gly

275

Ser

Val

Leu Cys Leu Leu Ser

20

Val Ile Thr Pro Thr

40

Val Ser Glu Asn Thr

55

Gly Thr Thr Thr Leu

70

Ala Thr Ile Ser Glu

85

Thr Leu Thr Pro Gly

100

Leu Ala Ile Thr Val

120

Val Thr Leu Glu Pro

135

Tyr Asn Ser Thr Ser
150

Leu Ser Pro Thr Pro

165

Glu Ile Lys Cys Ser

180

Cys Leu Glu Leu Asn

200

Asn Glu Glu Lys Leu

215

Ala Gly Ala Gly Val
230

Pro His Cys Leu Leu

245

Lys Leu Gln Leu Leu

260

Ile Arg Asp Phe Thr

280

Arg Lys Thr Leu Ile

295

Leu Gly Thr Thr Gly

tccagagggy
ataggaagac
ttaaagtgat
gccacggegy
gagaggggty

tgctgecect

Ala Gly Gly
Leu Leu Pro
25

Thr Val Pro

Ser Lys Arg

Tyr Ser Val

75

Thr Thr Val
90

Thr Met Asn
105

Ser Phe Thr

Ser Leu Leu

Leu Val Thr

155

Ser Arg Asn
170

Gly Val Lys
185

Glu Thr Ser

Thr Gln Val

Cys Ser Leu
235

Leu Val Leu
250

Arg Lys His
265
Glu Gln Asp

Ala Leu Val

Tyr Phe Leu

tgagcagaga tcttggttte

tgggtggatt

accgagacac

tgtccectggt

accctggaaa

tggccaagty

Gly

Phe

Thr

Glu

60

Ser

His

Ser

Pro

Pro

140

Ser

Asp

Glu

Ser

Leu

220

Leu

Ala

Gln

Val

Thr

300

Met

Leu

Gly

Ser

45

Ala

Gln

Val

Ser

Thr

125

Gly

Pro

Thr

Val

Cys

205

Cys

Leu

Asn

Ser

Gly

285

Ser

Asn

Pro

Phe

30

Thr

Ile

Asp

Thr

Val

110

Asn

Asn

Thr

Pro

Lys

190

Glu

Glu

Ala

Lys

Asp

270

Ser

Gly

Arg

ttatttctga
atctgttetg
gtcececggtcea

gaggtgggece

tccctatggy

Arg Gly

Thr Asn

Glu Ile

Thr Leu

Ser Ser

80

Ser Thr
95

Gln Ser

Phe Ser

Gly Ser

Glu Tyr

160
Ser Thr
175
Leu Asn
Asp Phe
Lys Glu
Gln Ser

240

Thr Glu

255

Leu Lys

His Gln

Ile Leu

Arg Ser

2640

2700

2760

2820

2880

2940

2956
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-continued
305 310 315 320
Trp Ser Pro Thr Gly Glu Arg Leu Gly Glu Asp Pro Tyr Tyr Thr Glu
325 330 335
Asn Gly Gly Gly Gln Gly Tyr Ser Ser Gly Pro Gly Val Ser Pro Glu
340 345 350
Ala Gln Gly Lys Ala Ser Val Asn Arg Gly Pro Gln Glu Asn Gly Thr
355 360 365
Gly Gln Ala Thr Ser Arg Asn Gly His Ser Ala Arg Gln His Met Val
370 375 380
Ala Asp Thr Glu Leu
385
<210> SEQ ID NO 7
<211> LENGTH: 2657
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 7
ccegggegga gggggcggga agagcegegte ctggecaage cgagtagtgt cttecactceg 60
gtgegtcetet ctaggagcecg cgcgggaagg atgcetggtec geaggggege gegegcaggyg 120
cccaggatge cgcggggetyg gaccgegett tgettgetga gtttgetgee ttetgggtte 180
atgagtcttyg acaacaacgg tactgctacc ccagagttac ctacccaggyg aacattttca 240
aatgtttcta caaatgtatc ctaccaagaa actacaacac ctagtaccct tggaagtacce 300
agcctgcace ctgtgtctca acatggcaat gaggccacaa caaacatcac agaaacgaca 360
gtcaaattca catctacctce tgtgataacc tcagtttatg gaaacacaaa ctcttctgte 420
cagtcacaga cctctgtaat cagcacagtg ttcaccacce cagccaacgt ttcaactcca 480
gagacaacct tgaagcctag cctgtcacct ggaaatgttt cagacctttc aaccactagce 540
actagecttyg caacatctcce cactaaaccce tatacatcat cttctectat cctaagtgac 600
atcaaggcag aaatcaaatg ttcaggcatc agagaagtga aattgactca gggcatctge 660
ctggagcaaa ataagacctc cagctgtgeg gagtttaaga aggacagggyg agagggcectg 720
geecgagtyge tgtgtgggga ggagcaggct gatgcetgatg ctggggecca ggtatgetece 780
ctgctecttyg cccagtctga ggtgaggect cagtgtctac tgetggtett ggccaacaga 840
acagaaattt ccagcaaact ccaacttatg aaaaagcacc aatctgacct gaaaaagctg 900
gggatcctag atttcactga gcaagatgtt gcaagccacc agagctattc ccaaaagacce 960
ctgattgcac tggtcacctc gggagccctg ctggctgtet tgggcatcac tggctattte 1020
ctgatgaatc gccgcagetg gagccccaca ggagaaagge tggagctgga accctgacca 1080
ctcttcagga agaaaggagt ctgcacatgc agctgcaccce tccctceccgat ccecttectece 1140
acctceceect ceccecttete ccaccectge cceeccacttece tgtttgggece ctetceccatce 1200
cagtgtctca cagccctget taccagataa tgctacttta tttatacact gtctagggceg 1260
aagaccctta ttacacggaa aacggtggag gccagggcta tagctcagga cctgggacct 1320
ccectgagge tcagggaaag gecagtgtga accgagggge tcaggaaaac gggaccggece 1380
aggccacctc cagaaacggc cattcagcaa gacaacacgt ggtggctgat accgaattgt 1440
gactcggcta ggtggggcaa ggctgggcag tgtccgagag agcacccctce tctgcatcetg 1500
accacgtgct acccccatge tggaggtgac atctcttacg cccaaccctt ccccactgcea 1560
cacacctcag aggctgttet tggggcccta caccttgagg aggggcaggt aaactcctgt 1620
cctttacaca ttcgctcect ggagcagact ctggtcttet ttgggtaaac gtgtgacggg 1680
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ggaaagccaa

ggaccecectt

gagettttet

tattttecttt

gatatagcca

gtggacttgg

ctctaccatt

gttttaggac

ctectttttte

gectetcace

cctetgatet

agtcccccaa

tgcacccceca

ctgtgggtga

teetggttte

ttttttctga

aaaaaaaaaa

ggtctggaga
ccectacecee
aggctacaat
ctctactttg
gaaaaacgtyg
tcaccagete
tgcagagtcc
aaacagctca
tcecctetgga
tgtactctte
ccatggette
cagatgcettt
tatggtcata
cccaggtect
aatgacggtt
atacaaagtg

aaaaaaa

<210> SEQ ID NO 8
<211> LENGTH: 328
<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE: 8

agctcccagyg

cteetetetyg

tttcteccag

aggaaaccaa

ttgccttgaa

cteecttgtt

tgcacagttt

gttctagtet

tcaaagtagg

cgaaaaatcc

cteccteecte

tcetgtetety

gcccagatca

tgtttgetgt

ggaaatagaa

atgtgtttaa

Met Leu Val Arg Arg Gly Ala Arg

1

Trp

Leu

Phe

Ser

Glu

Ser

Gln

Thr

Asp

145

Tyr

Cys

Gln

Thr

Asp

Ser

50

Thr

Ala

Val

Thr

Pro

130

Leu

Thr

Ser

Asn

Ala

Asn

35

Asn

Leu

Thr

Ile

Ser

115

Glu

Ser

Ser

Gly

Lys

5

Leu Cys Leu Leu Ser

20

Asn Gly Thr Ala Thr

40

Val Ser Thr Asn Val

55

Gly Ser Thr Ser Leu

70

Thr Asn Ile Thr Glu

85

Thr Ser Val Tyr Gly

100

Val Ile Ser Thr Val

120

Thr Thr Leu Lys Pro

135

Thr Thr Ser Thr Ser
150

Ser Ser Pro Ile Leu

165

Ile Arg Glu Val Lys

180

Thr Ser Ser Cys Ala

aacaactgat
ccgcaataca
gaagctttga
agtaaccttt
ccactteect
ctctaagtte
tctggetgga
ctetggggec
caggaccatg
tettectetg
ctgeccgacte
ccteccteac
gctectaace
tgatttcttt
atttccagag

atactgcaat

Ala Gly Pro
Leu Leu Pro
25

Pro Glu Leu

Ser Tyr Gln

His Pro Val

75

Thr Thr Val
90

Asn Thr Asn
105

Phe Thr Thr

Ser Leu Ser

Leu Ala Thr

155

Ser Asp Ile
170

Leu Thr Gln
185

Glu Phe Lys

ggcettgeag cactcacaca

ggaaccccca

tttttacegt

tgcacctget

catctctect

cactgagete

gectagaaca

acacagaaac

ggaccaggte

aggctggatce

ctgggttgag

cctgagecce

cttatcacca

ccagaggggt

aagagagtat

taaagtgata

Arg

Ser

Pro

Glu

60

Ser

Lys

Ser

Pro

Pro

140

Ser

Lys

Gly

Lys

Met

Gly

Thr

45

Thr

Gln

Phe

Ser

Ala

125

Gly

Pro

Ala

Ile

Asp

Pro

Phe

30

Gln

Thr

His

Thr

Val

110

Asn

Asn

Thr

Glu

Cys

190

Arg

ggggaaagat
ttctteccty
ctcttgtaat
ccaagacact
catgtgcece
ggccteccaa
tetttttggy
ttggagctga
ctagccettat
ctgttgecte
ttcettgete
getgectett
tgaacaggga
tgggtagata

ctgaaacaca

Arg Gly

Met Ser

Gly Thr

Thr Pro

Gly Asn

80

Ser Thr
95

Gln Ser

Val Ser

Val Ser

Lys Pro

160

Ile Lys
175

Leu Glu

Gly Glu

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2657
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68

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

gatgggcettt

acctcatgaa

getetgaccee

aaaattccaa

tgggtgtcaa

ttgcgttttt

aagacaagga

tctgatttty

gaccttagga

tgagttttta

cgtagaactt

aaaggtatag

aatccactcce

taagccaacc

atttcegeta

cagaaattcc

atatatcatt

tcttagagca

cttattatct

tgcaggaacc

agtagcttge

gcttagcaag

tttaaacgtg

aatggcgaag

gtcagagttt

gactgtactyg

cttttttgte

aggtatttaa

gcacctgagt

tgtgattttyg

gccacatett

agctactaac

taaaaaaaaa

tattttaata

atttccttac

tatactaaaa

ctcatcatca

attgtattag

taagttaaaa

agaattttga

ctaaaacttt

tgcacccgac

tggtttgett

ggtatcatct

tceggecace

gaaactcaga

ccgactteat

ctgatggtge

attactaagt

ataatgaaat

taccactttce

tgtgttgtty

ttgtacagga

tttataactg

aaaaaaagca

tgaaagttgg

atttcagttt

attctatgat

tgcttaaage

tctggetate

gactgtagtt

gtctagatta

actgagaatg

ctccaaccce

ccggcaataa

gtaaaaccag

gcaggaagag
aacttaacgg
cataggttte
ccattggtgt
tcaaacgtac
tttaagcaat
tataagatag
cttttgtggt
gcttactgtt
catgaacttg
tgatccatce
gtacatgcta
gtatacgttt
caaaaatgcc
catatgegtt
tgcaatacaa
ctttgataga
atttattttc
ggttaagatc
atgagaaatg
tagcatgatg

tctecagetac

caagaaaggg

tcatttttaa

agtttcettt

taaccacaca

gtgtaataca

agtcgttett

gacctectac

tttaaggcaa

aatacacatt

gattttaata

aggttcttte

ttgtgttttt

aggttctatt

tettttgtgt

tggaaatcat

aaaaaaaaat

cttgcttatt

ttcctatata

aatgaagaat

cgtggaattyg

ctcacacgga

caaaataacg

aacagcttca
gtcatgctac
gcgaggaata
acaagggcaa
caccactgac
caatgtacat
gatgattatt
tccatatttyg
acactacagt
ttacctgtgt
ctgtaatage
atttttgttet
tcaaatcett
aatagtttta
ttctgaagta
atatatatat
aatcgtacge
tgtaatctte
ctttataatg
aaattcttaa
cattacctta

tagagtagtyg

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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70

acttttataa gcaatacaag
taaattactt ttttagaatt
ctgcectggayg ggtgatgatt
gtctgggaac gactattaat
aaattgagag tttaataggt
cttaaataat tgaatatttt
ttgtgttcega attcctcaca
gtgagttata tacgttagaa
ttaatagatt ttgtagcata
aactattttt attaccagta
tcttcaccaa acagtcacta
ggtagtcatc cctgaaagta
ttgcttttge acggtctgtt
agactgaagyg atattggtgt
ttttgagcaa tagtattttc
agaagtatga tttggaagct
<210> SEQ ID NO 10

<211> LENGTH: 7037
<212> TYPE: DNA

ttattgggag

tttatataac

cttctagagyg

tatacctatt

ttttaactge

tctatgattt

caaggggcta

cgtgacaaga

ggttttgcta

agtctaaagt

agttgacgac

gatgttggat

cctectgtygyg

tggaagcatg

ttttaaaaaa

tacacttcga

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

getgegtgga gcggcggage

cegegegete tgegececte

cceggagety tccegggeta

cggcgggecg cgggcactgg

cttggegtee cgcegegeact

gtcecegegyg cctecegett

acctagacgt ggacagtcct

cegtggattt cttegtgece

aagcaaacac cacccagcct

cttetacceyg ceggtgecag

aggatgatcc attggaattt

aggataaaat tttggcctgt

gagagcctgt tggaacatge

gtagatcaca agatattgat

attttactaa agctgacaga

agcttattte ggatcaagtg

tcaagtataa taaccaatta

tgggttatte tgtggetgte

gagttccaag agcagcaagg

cctecttata caattttact

cggagggaag
gtcectggeyg
gccgagaaga
gegecteget
teggegatgg
cttetetegy
gecgagtact
agcgegtett
gggattgtgg
ccaattgaat
aagtcccatce
gececattgt
tttettcaag
getgatggac
gtacttettyg
gcagaaatcg
gcaactcgga
ggagatttca

actttgggaa

ggcgagcaga

ccttttaaaa

agctgcacag

aataatgtga

tttgtgcaat

tgtccteatt

aaaaataatt

agctagaata

ccctgtatte

gtagctcaaa

tttttaagaa

tttcacttta

agaaatccac

cctgtagete

atgttttaag

tgaaaacgtyg

ggaaaatgtt

caaaggaccg

gtegetecega

gagceggecgy

d999cgg999

cttttecgee

gactcetget

ctggccccga

cccggatgtt

aaggagggca

ttgatgcaac

agtggtttgg

accattggag

atggaacaaa

agggattttg

gtggtectgg

tatctaaata

ctgcacaage

atggtgatgg

tggtttatat

tggctgcata

cttttatagt tttattaaca

gtagcacatt gtaattttat

tttagtcaca gttcctcaag

tacatcatgt tgtgctttag

aggcaaggat aaatatttcc

gaaatttatc gtgccatgte

tatttgtaaa acagaggaac

agcttagatg aatttcaaaa

agatcttagt catatgcaat

aaaatatttt tatcctagga

tacctgttte cccactgaat

tcttcacaag aaatgttagt

aaggtataat catgtgtggg

ttcectttta tgaaatgtag

tatctctacyg gaactatggt

tggga

tctgegetge tgtcccegee

agctcagece tettgectge

caagtttggg cgcgcegcagyg

gaggtggcta ccgctceeegg

geggegacgg ctgegecteg

acctectgtge cgegecttca

gggaagttac ttcggetteg

tcttetegty ggagetecca

ggtectcaaa tgtgactggt

aggcaataga gattatgcca

agcatctgtyg aggtcgaaac

aactgagatg aaacaggagc

gactgttgag tatgctccat

tcaaggagga ttcagcattg

tagcttttat tggcaaggtce

cgaccccaat gtttacagca

tatttttgat gacagctatt

catagatgac tttgtttcag

ttatgatggg aagaacatgt

ttteggattt tctgtagetg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2265

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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ccactgacat taatggagat gattatgcag atgtgtttat tggagcacct ctcttcatgg 1260
atcgtggctce tgatggcaaa ctccaagagg tggggcaggt ctcagtgtcect ctacagagag 1320
cttcaggaga cttccagacg acaaagctga atggatttga ggtctttgca cggtttggca 1380
gtgccatage tcecctttggga gatctggacce aggatggttt caatgatatt gcaattgcetg 1440
ctccatatgg gggtgaagat aaaaaaggaa ttgtttatat cttcaatgga agatcaacag 1500
gcttgaacge agtcccatct caaatccttg aagggcagtg ggctgctcga agcatgcecac 1560
caagctttgg ctattcaatg aaaggagcca cagatataga caaaaatgga tatccagact 1620
taattgtagg agcttttggt gtagatcgag ctatcttata cagggccaga ccagttatca 1680
ctgtaaatgc tggtcttgaa gtgtacccta gcattttaaa tcaagacaat aaaacctgct 1740
cactgcctgg aacagctctce aaagtttcct gttttaatgt taggttctge ttaaaggcag 1800
atggcaaagg agtacttccc aggaaactta atttccaggt ggaacttctt ttggataaac 1860
tcaagcaaaa gggagcaatt cgacgagcac tgtttctcta cagcaggtcc ccaagtcact 1920
ccaagaacat gactatttca agggggggac tgatgcagtg tgaggaattg atagcgtatc 1980
tgcgggatga atctgaattt agagacaaac tcactccaat tactattttt atggaatatc 2040
ggttggatta tagaacagct gctgatacaa caggcttgca acccattctt aaccagttca 2100
cgcctgctaa cattagtcga caggctcaca ttctacttga ctgtggtgaa gacaatgtcet 2160
gtaaacccaa gctggaagtt tctgtagata gtgatcaaaa gaagatctat attggggatg 2220
acaaccctcect gacattgatt gttaaggctce agaatcaagg agaaggtgcce tacgaagctg 2280
agctcatcgt ttccattcca ctgcaggctg atttcategg ggttgtccga aacaatgaag 2340
ccttagcaag actttcctgt gcatttaaga cagaaaacca aactcgccag gtggtatgtg 2400
accttggaaa cccaatgaag gctggaactc aactcttage tggtcttcecgt ttcagtgtgce 2460
accagcagtc agagatggat acttctgtga aatttgactt acaaatccaa agctcaaatc 2520
tatttgacaa agtaagccca gttgtatctc acaaagttga tcttgetgtt ttagctgcag 2580
ttgagataag aggagtctcg agtcctgatc atatctttet teccgattcca 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 aagcgggatce 2940
ttgcecctcag tgaaggagat attcacactt tgggttgtgg agttgctcag tgcttgaaga 3000
ttgtctgcca agttgggaga ttagacagag gaaagagtgc aatcttgtac gtaaagtcat 3060
tactgtggac tgagactttt atgaataaag aaaatcagaa tcattcctat tctctgaagt 3120
cgtctgette atttaatgtc atagagtttc cttataagaa tcttccaatt gaggatatca 3180
ccaactccac attggttacc actaatgtca cctggggcat tcagccagceg cccatgectg 3240
tgcctgtgtg ggtgatcatt ttagcagttc tagcaggatt gttgctactg getgttttgg 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
ccttcagtta ctgtttctga tttaatgtac ggaactttat ttgttgttgt tgttgttgtt 3780
gttgttgttyg ttttaaagca gtccaaattt ggaccttagc aatcatgtct tttgtatagg 3840
tacttaatgt taatacatat tacactacag tttacttttc agaatactaa agactttata 3900
actgcatgaa cttggatttt tttaatcact catatggtag aattttataa acacatacat 3960
gataccatcc aaattcttgce ttttaataac aaaggtacaa tattttgttt tagtatgaaa 4020
atctggtaga tcctattaca cttctgttta tattaaatcc acaatatttt attacatttt 4080
taacttgtat aaattttagg tcaaatcctt caagccaacc tatactaaaa attagttcca 4140
taatcacaaa tggctctttt gtgtaattgt ttaatttcac ctgaatatca taatgcttaa 4200
agccatatgg agttggaaat tatttccaaa gcatatttat tccattgttt tagtctgget 4260
atttacagta taaaaaaagc atttttatta aaatactgtg tagttctttg agatagttgc 4320
ttatgcatat agtaagtatt acattcttag agtagagcag agtttttagt tagtattaat 4380
ttattttecct ccattcatgt acttttecctt atatttccaa aactgttact gagaatgggt 4440
caagatcagt gagaaatctt tacagttgac aggaacctgg accccttacc ccaactttat 4500
gagtaatgct tggaataaaa actcttaagg caactcactg atttacttct agcaatagca 4560
tgatgttaca ggaatattac ctctgtttaa gcaaggtaat gtgtaaaatc agtctcggcet 4620
gtcagaataa cttctaaaag gtatttttat aagcagttca agttactgaa aaccttttaa 4680
acctttetga agttcgttag tataaattac ttttctagga ttattaataa aagccacata 4740
ggtggcaagt tgtagtttta tatggctctg tagagtggtg aaccttctag aggaatatat 4800
gatttattca cagttcctca aggcctgggg atgatgatca gttataccta tttttgtgea 4860
attacatcat gttgtacatt agaaatggag agtttaatag ctctttaact gctgtcctca 4920
ttaggtaatg ataaatattt cccttaaata attgactatt ttgctgtgtt ttaaaaatga 4980
ttgaaattta tcttgccata tcectcataatt tcatgcacaa gttgactgag ctaatcttga 5040
gaatatattc gtaaaatagg agcacattta gttgaggtat acaaggtagg actctagaca 5100
aaaccttcta ttttagcttt agtgaatttc aaaagtaatg ggtcttggag tatagatttt 5160
tattagtagc ttgaaagagc ttaatcatat gcagtaagta tttttattac caataaattt 5220
aaaatttttt aagaaaaata tttttatcct agggccaagt gttgcctgcce accaatcagt 5280
aagttagtct ataacaaatt ttaccctaac agttttacca cctagtaaca gtcatttctg 5340
aaaatatgtt ggatagaaag tcactctttg gcaaaagtgt tagaatttgc ttttgtgcca 5400
tctattectt ttatggcatc tatcttgaaa gtaatcttgt attggagatt gaaagatgcet 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 tttctetttt ctecttaacga ttatcactgt aattctgaat 5940
ctgaaaggta aaacaattag tcaaaatatt attgccatca ttctacctgt gttatgaaac 6000
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tacttattca

aataaaagag

ccctaaggga

aggcaaacag

tggtggagaa

tcaccttgtt

aaaaacacct

atactcagtg

aaatatgcag

tcttgggaga

aatgtaacca

aaatatttgt

aatggtccat

acactttgaa

cctaataaca

aatctgttet

gttetgettyg

caaaaaaaaa

tagttaattc tcattaacac

actttactgyg cttaagaggg

gagatttgtyg tgataaaagt

aatttgtaag ttggcagatc

gaatgagtcg ttcttggaat

tgcattcttyg gatagettgt

aaaatttgaa aaatgattgt

ttttggagag tattcctttt

catgcaatat atgcttatat

ggtactgaat ctttgatgtt

aatctagata atttcaaagt

attatttttyg ttagcaggaa

tctgcattgt atttcagget

atatcctaag gtaacttgga

tagaaagtaa atatctttgt

aaaatttgta atttgctaac

atttacaaca tgtaacttgt

aaaaaaa

<210> SEQ ID NO 11
<211> LENGTH: 1048
<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 11

Met Ala Phe Pro Pro

1

Pro

Leu

Phe

Phe

65

Val

Cys

Asp

Arg

Arg

145

Gln

Ile

Leu

Asp

Gly

50

Leu

Glu

Gln

Asp

Ser

130

Thr

Asp

Asp

Leu

Val

35

Phe

Leu

Gly

Pro

Pro

115

Lys

Glu

Gly

Ala

Leu Ser
20

Agsp Ser

Ala Val

Val Gly

Gly Gln
85

Ile Glu
100

Leu Glu

Gln Asp

Met Lys

Thr Lys

165

Asp Gly
180

Homo sapiens

Arg Arg Arg

Gly Leu Leu

Pro Ala Glu

40

Asp Phe Phe
55

Ala Pro Lys
70

Val Leu Lys

Phe Asp Ala

Phe Lys Ser
120

Lys Ile Leu
135

Gln Glu Arg
150

Thr Val Glu

Gln Gly Phe

ttacatttcc
ctgtgaaaga
attgtatata
ttcctaagtt
acctatgtge
atatgtagta
aggatcaaaa
agtttgttygg
ttcattttaa
ttttgtcatt
tgtcattaat
agagtgatta
ggaaatgaat
agctgtgtag
ggtcacccac
ttgatttgag

gactgtacaa

Leu Arg Leu
Leu Pro Leu
25

Tyr Ser Gly

Val Pro Ser

Ala Asn Thr

75

Cys Asp Trp
90

Thr Gly Asn
105

His Gln Trp

Ala Cys Ala

Glu Pro Val

155

Tyr Ala Pro
170

Cys Gln Gly
185

ataaagaaaa ctcaagtatt

tttttgatag

atagatcagce

gcaaaatgta

agccactacce

gtttgatgaa

aaggcagatg

ttggetggtt

tttctgatat

gttctcaagt

ttagtaagce

agtgaggtta

tattctttac

tatatcaaat

attgggtgag

ttagtgaaaa

taaacataag

Gly

Cys

Pro

Ala

60

Thr

Ser

Arg

Phe

Pro

140

Gly

Cys

Gly

Pro

Arg

Glu

45

Ser

Gln

Ser

Asp

Gly

125

Leu

Thr

Arg

Phe

Arg

Ala

30

Gly

Ser

Pro

Thr

Tyr

110

Ala

Tyr

Cys

Ser

Ser
190

tgaatcatga
gatttttgta
atgatgagct
catctcaatg
taatttaaag
aaattactta
tgaacgatag
ataatgaact
gcaatataac
taatataaac
tttaccccta
cagttttgaa
taatttgcta
acagaaaatg
ctggtacagt

catatggtac

Gly Leu

Phe Asn

Ser Tyr

Arg Met

Gly Ile

Arg Arg

95

Ala Lys

Ser Val

His Trp

Phe Leu

160

Gln Asp
175

Ile Asp

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7037
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78

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

Tyr

Ile

420

Tyr

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

Cys

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

Ala

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 Asp Lys Val Ser Pro Val Val Ser His Lys Val Asp Leu Ala 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

Asp 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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1040 1045
<210> SEQ ID NO 12
<211> LENGTH: 2374
<212> TYPE: DNA
<213> ORGANISM: Canis familiaris
<400> SEQUENCE: 12
atgcgggege ggccegetetyg ggccgeggtyg ctgetgetgyg gggegetgge gggcaccgge 60
gteggagtgt ccaacatctg taccacacga ggtgtccact cctgccagca atgtctaget 120
gtgagtccetyg tgtgtgcctyg gtgctcagat gaggccectge ctetgggetce teccegetgt 180
aacctgaagg aaaatctgct gaaggataac tgtgccctgg aatccattga gttcecccate 240
agtgaggtce gcatcctgga ggccaggecce cttagcaaca agggctctgg agacagetce 300
cagattactc aagtcagccc tcagaggatt gegetgegge tecggccaga tgattcaaag 360
aatttctcca tccaagttcg gcaagtagag gattaccctyg tggacatcta ctacttgatg 420
gacctgtett attccatgaa ggatgatctg tcgagcatce agaacctagg caccaggcetg 480
gectceccaga tgcacaagcet caccagtaac ttgcggattg gettegggge ttttgtggac 540
aagcctgtgt ctccatacat gtacatctcece ccaccagagg ccectcaaaaa cccectgetat 600
gatatgaaga ccacctgttt gcctatgttt ggctacaaac atgtgctgac gctaactgac 660
caggtgacce gcttcaatga ggaagtgaaa aagcagagtyg tgtcacggaa ccgagatgcce 720
ccagagggeg getttgatge tatcatgecag getacagtet gtgatgagaa gattggetgg 780
aggaatgatg catcccactt gectggtattt accactgatg ccaagaccca tatagegcetg 840
gatggaaggce tggcaggcat tgtccaacct aacgatgggce agtgtcacat tggcagtgac 900
aaccattatt ctgcctccac taccatggat tatccctcete tgggactgat gacagagaag 960
ctctcececcaga aaaacatcaa tttgatcttt gcagtaacgg aaaatgtggt caatctctac 1020
cagaactaca gtgagctcat cccagggacc acagtgggga ttctgtctac ggattccagce 1080
aatgtccttce agctcattgt tgatgcttat ggaaaaatcc gectctaaagt ggagctggaa 1140
gtgcgtgacc tccctgagga gttgtctcecta tcecgttcaacyg ccacctgtcet caacaatgag 1200
gtcatccegg gectcaagte ttgtgtegge ctcaagattyg gagacacggt gagcecttcage 1260
attgaggcca aagtgcgagg ctgcccccag gagaaggaga agtcecttcac catcaagcect 1320
gtgggcttca aagacagcct caccatccag gtcacctttg actgtgactg tgcctgecag 1380
gcccaggetyg agectteccag tcaccgetge aacaatggca atgggacctt tgagtgtggg 1440
gtgtgcctet gtgggectgg ctggctgggg tcccagtgtyg aatgctcgga agaggactat 1500
catcecteee agcaggacga gtgcageccece cgggagggece agceccgectyg cagcecagcegg 1560
ggcgagtgece tgtgtggcca atgtgtcetge catagcagtg actttggcaa gatcacgggce 1620
aagtactgcg agtgtgatga cttctcectgt gtecgctaca agggggagat gtgctcaggce 1680
catggccagt gcagctgtgg ggactgcctg tgtgactecg actggaccgg ctactactgce 1740
aactgtacca cgcgcactga cacgtgcatg tccagcaacg ggctgectgtg cggcggtegg 1800
ggcaagtgtg agtgtggcag ctgcgtgtgce atccaacctg gctcecctacgg ggacacctge 1860
gagaagtgcc ccacctgcce tgacgcectge 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
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84

ctctatgtgyg tagaagagcec

tcagtgatgg gggccatttt

atcaccatce atgatcggaa

tgggacacag ccaacaaccc

taccggggca cttaacacca

<210> SEQ ID NO 13
<211> LENGTH: 784
<212> TYPE: PRT

<213> ORGANISM: Canis

<400> SEQUENCE: 13

agagtgtccc

geteattgge

ggagtttgcet

actgtataaa

aggagccatce

familiaris

Met Arg Ala Arg Pro Leu Trp Ala

1

Ala

Ser

Asn

65

Ser

Gly

Arg

Val

Ser

145

Ala

Ala

Glu

Met

Phe

225

Pro

Lys

Asp

Gln

Ala

305

Leu

Gly

Ser

Asp

50

Leu

Glu

Asp

Leu

Glu

130

Met

Ser

Phe

Ala

Phe

210

Asn

Glu

Ile

Ala

Pro

290

Ser

Ser

Thr Gly Val Gly Val Ser

20

Cys Gln Gln Cys Leu Ala

35

40

Glu Ala Leu Pro Leu Gly

55

Leu Lys Asp Asn Cys Ala

70

Val Arg Ile Leu Glu Ala

Ser Ser Gln Ile Thr Gln

100

Arg Pro Asp Asp Ser Lys

115

120

Asp Tyr Pro Val Asp Ile

135

Lys Asp Asp Leu Ser Ser
150

Gln Met His Lys Leu Thr

165

Val Asp Lys Pro Val Ser

180

Leu Lys Asn Pro Cys Tyr

195

200

Gly Tyr Lys His Val Leu

215

Glu Glu Val Lys Lys Gln
230

Gly Gly Phe Asp Ala Ile

245

Gly Trp Arg Asn Asp Ala

260

Lys Thr His Ile Ala Leu

275

280

Asn Asp Gly Gln Cys His

295

Thr Thr Met Asp Tyr Pro
310

Gln Lys Asn Ile Asn Leu

325

aagggtcctyg
cttgctacte
aaatttgagg
gaggccacat

ctca

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

acatcctggt ggtectgett
tgctcatctyg gaagctecte
aagagcgagce cagagcaaaa

ccacttttac caacatcacc

Leu Leu Gly Ala Leu
15

Thr Thr Arg Gly Val
Val Cys Ala Trp Cys
45

Cys Asn Leu Lys Glu
60

Ile Glu Phe Pro Ile
80

Ser Asn Lys Gly Ser
Gln Arg Ile Ala 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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86

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

Cys

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

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

695

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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88

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:

cgccgceggga

tgctggeget

gaggtgtgag

atgaggcecct

actgtgeece

ccctecagega

ttgcacteceg

aggattaccc

tgtggagcat

acctgeggat

ccceccaccaga

ttggctacaa

agaagcagag

aggctacagt

ttaccactga

ctaatgacgg

attatccctce

ttgcagtgac

ccacagttygg

atgggaaaat

tatccttcaa

gactcaagat

aggagaagga

aggtcacctt

gcaacaatgg

gatcccagty

ccegggaggy

gccacagcag

gtgtcecgeta

tgtgtgactc

tgtccagcaa

gtatccagee

gcacctttaa

aaaatacctg

NCE: 14

dgcggacgag

gggggcgetyg

ctecctgecag

gectetggge

agaatccatc

caagggctcet

getecggeca

tgtggacatc

ccagaacctyg

tggcttcggg

ggcectcgaa

acacgtgetyg

tgtgtcacgyg

ctgtgatgaa

tgccaagact

gcagtgtcat

tttggggctg

tgaaaatgta

ggttctgtee

ccgttetaaa

tgccacctge

tggagacacg

gaagtccttt

tgattgtgac

caatgggacc

tgagtgctca

tcagceegte

tgactttgge

caagggggag

cgactggacc

tgggctgctg

gggctectat

gaaagaatgt

caaccgttac

atgcgagege

gegggegettyg

cagtgectygg

tcaccteget

gagttcccag

ggagacagct

gatgattcga

tactacttga

ggtaccaagce

gecatttgtgyg

aacccetget

acgctaactg

aaccgagatg

aagattggct

catatagcat

gttggtagtg

atgactgaga

gtcaatctet

atggattcca

gtagagctgg

ctcaacaatg

gtgagcttca

accataaagc

tgtgcetgee

tttgagtgty

gaggaggact

tgcagccage

aagatcacgg

atgtgctcag

ggctactact

tgcagecggec

ggggacacct

gtggagtgta

tgcecgtgacy

ggcegeggece
gegtaggagg
ctgtgagece
gtgacctgaa
tgagtgaggc
cccaggteac
agaatttcte
tggacctgte
tggccaccca
acaagcctgt
atgatatgaa
accaggtgac
ccccagaggy
ggaggaatga
tggacggaag
acaatcatta
agctatccca
atcagaacta
gcaatgtect
aagtgcgtga
aggtcatcce
gecattgagge
cegtgggett
aggcccaage
gggtatgecyg
atcgecectte
ggggcgagtyg
gcaagtactyg
gccatggeca
gcaactgtac
geggcaagtyg
gtgagaagtyg
agaagtttga

agattgagtc

765

Thr Tyr Arg Gly Thr

780

ceggecgete

gcccaacate

catgtgtgee

ggagaatctg

ccgagtacta

tcaagtcagt

catccaagtyg

ttactccatg

gatgcgaaag

gtcaccatac

gaccacctge

ccgettcaat

tggctttgat

tgcatcccac

gctggcaggc

ctectgectee

gaaaaacatc

tagtgagctce

ccagcteatt

cctecctgaa

tggcctcaag

caaggtgcga

caaggacagce

tgaacctaat

ttgtgggect

ccagcaggac

cctetgtggt

cgagtgtgac

gtgcagetgt

cacgcgtact

tgaatgtgge

ccccacctyge

ccggggagcec

agtgaaagag

tgggcgactyg
tgtaccacge
tggtgcetcetyg
ctgaaggata
gaggacagge
ccccagagga
cggcaggtgg
aaggatgatc
ctcaccagta
atgtatatct
ttgcccatgt
gaggaagtga
gccatcatge
ttgetggtgt
attgtccage
actaccatgg
aatttgatct
atcccaggga
gttgatgett
gagttgtcte
tettgtatgg
ggctgtccce
ctgategtee
agccatcget
ggctggetgg
gaatgcagcce
caatgtgtct
gacttctect
ggggactgce
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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-continued
ctggcaagga tgcagtgaat tgtacctata agaatgagga tgactgtgtc gtcagattcc 2100
agtactatga agattctagt ggaaagtcca tcctgtatgt ggtagaagag ccagagtgtce 2160
ccaagggccce tgacatcctg gtggtcectge tctcagtgat gggggccatt ctgctcattg 2220
gccttgeege cctgctcate tggaaactcce tcatcaccat ccacgaccga aaagaattceg 2280
ctaaatttga ggaagaacgc gccagagcaa aatgggacac agccaacaac ccactgtata 2340
aagaggccac gtctaccttc accaatatca cgtaccgggg cacttaatga taagcagtca 2400
tcetcagate attatcagec tgtgccacga ttgcaggagt ccctgeccatce atgtttacag 2460
aggacagtat ttgtggggag ggatttgggg ctcagagtgg ggtaggttgg gagaatgtca 2520
gtatgtggaa gtgtgggtct gtgtgtgtgt atgtgggggt ctgtgtgttt atgtgtgtgt 2580
gttgtgtgtyg ggagtgtgta atttaaaatt gtgatgtgtc ctgataagct gagctcctta 2640
gecctttgtee cagaatgcect cctgcaggga ttcecttectge ttagettgag ggtgactatg 2700
gagctgagca ggtgttctte attacctcag tgagaagcca gctttcectca tcaggccatt 2760
gteectgaag agaagggcag ggctgaggcece tctcattcca gaggaaggga caccaagect 2820
tggctctace ctgagttcat aaatttatgg ttctcaggcce tgactctcag cagctatggt 2880
aggaactgct gggcttggca gcccgggtca tctgtaccte tgcectecttt cececcteccte 2940
aggccgaagg aggagtcagg gagagctgaa ctattagagce tgcctgtgcce ttttgccatce 3000
ccetcaacce agctatggtt ctetcecgcaag ggaagtectt gcaagctaat tetttgacct 3060
gttgggagtyg aggatgtctg ggccactcag gggtcattca tggcctgggg gatgtaccag 3120
catctcccag ttcataatca caacccttca gatttgectt attggcaget ctactcectgga 3180
ggtttgttta gaagaagtgt gtcaccctta ggccagcacc atctctttac ctectaattce 3240
cacaccctca ctgctgtaga catttgctat gagectgggga tgtctctcat gaccaaatgce 3300
ttttecctcaa agggagagag tgctattgta gagccagagg tctggcccta tgcttcecggce 3360
ctecctgtecce tcatccatag cacctceccaca tacctggecce tgtgecttgg tgtgetgtat 3420
ccatccatgg ggctgattgt atttacctte tacctcttgg ctgccttgtg aaggaattat 3480
tceccatgagt tggctgggaa taagtgccag gatggaatga tgggtcagtt gtatcagcac 3540
gtgtggcetyg ttettctatg ggttggacaa cctcatttta actcagtcectt 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 gggctctetce atgatagaag gctatgggga 3840
tagatgtgtg gacacattgg acctttcctg aggaagaggg actgttcttt tgtcccagaa 3900
aagcagtggce tccattggtg ttgacataca tccaacatta aaagccaccce ccaaatgccce 3960
aagaaaaaaa gaaagactta tcaacatttg ttccatgagc agaaaactgg agctctggcece 4020
tcagtgttac agctaaataa tctttaatta aggcaagtca ctttcttctt cttaaagcetg 4080
ttttctagtt tgagaaatga tgggatttta gcagccagtc ttgaaggtct ctttcagtat 4140
caacattcta agatgctggg acttactgtg tcatcaaatg tgcggttaag attctcectggg 4200
atattgatac tgtttgtgtt tttagttggg agatctgaga gacctggctt tggcaagagc 4260
agatgtcatt ccatatcacc tttctcaatg aaagtctcat tctatcctet cteccaaacce 4320
gttttccaac atttgttaat agttacgtct ctcctgatgt agcacttaag cttcatttag 4380
ttattatttc tttcttcact ttgcacacat ttgcatccac atattaggga agaggaatcc 4440
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ataagtagct gaaatatcta

ttagatatgg ggcaatgact

atggcagtat ggtagaggga

tccttagaaa tagtggcagg

gctactaaga caggtgtggt

agtccatgag agtgttaatg

gtatcaaagg gggaagaaaa

ctactggaat gaagttcaca

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

<400>

Met

1

Leu

Thr

Cys

Asp

65

Glu

Asp

Arg

Gln

Asp

145

Gly

Ile

Ile

Thr

Gln

225

Asn

Val

Val

Ala

Arg

Gly

Arg

Ala

50

Leu

Phe

Lys

Ile

Val

130

Leu

Thr

Gly

Ser

Cys

210

Val

Arg

Cys

Phe

Gly

SEQ ID NO 15
LENGTH: 788
TYPE: PRT
ORGANISM: Homo sapiens

SEQUENCE: 15

ttetgtatta

gagcccetgte

taaatagggg

gaacaggtgt

ggctcacgee

ggacatttte

tgtatttaac

ggtcttgaag

Ala Arg Pro Arg Pro Arg

Ala Leu Ala Gly Val Gly

20

Gly Val Ser Ser Cys Gln

40

Trp Cys Ser Asp Glu Ala

55

Lys Glu Asn Leu Leu Lys

70

Pro Val Ser Glu Ala Arg

85

Gly Ser Gly Asp Ser Ser

100

Ala Leu Arg Leu Arg Pro

115

120

Arg Gln Val Glu Asp Tyr

135

Ser Tyr Ser Met Lys Asp
150

Lys Leu Ala Thr Gln Met

165

Phe Gly Ala Phe Val Asp

180

Pro Pro Glu Ala Leu Glu

195

200

Leu Pro Met Phe Gly Tyr

215

Thr Arg Phe Asn Glu Glu
230

Asp Ala Pro Glu Gly Gly

245

Asp Glu Lys Ile Gly Trp

260

Thr Thr Asp Ala Lys Thr

275

280

Ile Val Gln Pro Asn Asp

ttgtgttaac
tcacccatgg
geggggaggy
ggaagctcat
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

attactcctt

atagtcatgg

gectgtaatt

atcttcagtt

atgttttata

aatcaggaat

Ala

Pro

Ala

Gly

60

Ala

Asp

Gln

Lys

Ile

140

Ser

Thr

Ser

Tyr

Leu

220

Gln

Ile

Ala

Leu

His

Thr

Asn

Val

45

Ser

Pro

Arg

Val

Asn

125

Tyr

Ile

Ser

Pro

Asp

205

Thr

Ser

Met

Ser

Asp

285

Val

Val

Ile

30

Ser

Pro

Glu

Pro

Ser

110

Phe

Tyr

Gln

Asn

Tyr

190

Met

Leu

Val

Gln

His

270

Gly

Gly

agccttggaa
actgtaggga
atccaagaag
ataaccttca
actaagacag
tgaagaaact

cttgtctgag

Leu Ala
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

Lys

Ile

Glu

Gly

Ser

500

Glu

Cys

Glu

Gly

Thr

580

Ser

Cys

Pro

Lys

Tyr

660

Lys

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

695

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 Leu Ser Val Met Gly

725

Ala Leu Leu Ile Trp Lys Leu Leu

740

Phe Ala Lys Phe Glu Glu Glu Arg

755

760

Asn Asn Pro Leu Tyr Lys Glu Ala

770

Tyr Arg Gly Thr
785

<210> SEQ ID NO 16
<211> LENGTH: 277
<212> TYPE: DNA

775

<213> ORGANISM: Artificial

<220> FEATURE:

Ala Ile Leu
730

Ile Thr Ile
745

Ala Arg Ala

Thr Ser Thr

Leu Ile Gly Leu Ala

735

His Asp Arg Lys Glu

750

Lys Trp Asp Thr Ala

765

Phe Thr Asn Ile Thr

780

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

<400> SEQUENCE: 16

gaatccttcet ctaatcccaa
cagctctaca ttaggtgcac
ataatccaga aggacaaggc
tcagtgatgyg ccatggcgga
atatccaagyg tcagcagcat
<210> SEQ ID NO 17

<211> LENGTH: 3189
<212> TYPE: DNA

attccacgte

cattcaagtg

aattgtagca

gcacaatgge

cgtggtcaac

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

tttccageca tggctgecat

ggagaagtga ccagagcaat

gggcagtgcee ttetgetgag

cttcactete aggatgcage

getgaccett ctgetetgtt

tgttgacatg aagagcctge

gtgcttegeg gatgtcagcea

taaggatgac gtgctgtttt

tcctgaagte cggatctatg

agagaaaacc actgcagagt

actggacaag aaagaggcca

ggaaaaggce ccaatacact

gctgaaaaga gagaagaatt

ggaacaggac cgcgttttat

gcagacctca gaatctacca

caagttccac atcagcccca

caccattcaa gtgactcacc

ggcgattgtyg gcccacaaca

ggagcacagt ggcaactaca

tacctgacca
ttctgetttt
cgagtcatgg
cgaggtgggce
caagccttga
cggactggac
ccacctetea
acaacatctce
actcagggac
accaggtgtt
tccaaggtygyg
tcacaattga
ctcgagacca
ccttecgatyg
agagtgaact
ccggaatgat
tggcccagga
gacatggcaa

cgtgcaaagt

agccccgaag
acacatctgg
cacaagaggc
aattacacat

ataacag

gegecacage

cacagggcgg

cccgaaggea

ccaaggggec

gggtcaagaa

ggtgcaaaat

cgtcaagect

ctccatgaag

atataaatgt

ggtggaagga

gatcgtgagg

aaaacttgaa

gaattttgtyg

tcaagctagg

ggtcaccgty

catggaagga

gtttccagaa

caaggctgtyg

ggagtccage

gagtgatcac

tccaagcatt

atggtaacga

gcaaagtgga

cggtetetet
gtttctcaac
gaactaactg
acgatgtgge
aactctttca
gggaagaacc
cagcaccaga
agcacagaga
actgtgattyg
gtgcccagte
gtcaactgtt
ctaaatgaaa
atactggaat
atcatttctyg
acggaatcct
gctecagetee
atcataattc
tactcagtca

cgcatatcca

agaaggagat
tccagaaatce

agccacctac

agccagccgg

geaggegecg
ggtgacttgt
tgcctgcagt
ttggagtect
caatcaacag
tgaccctgea
tgctgtteta
gttattttat
tgaacaacaa
ccagggtgac
ctgtcccaga
aaatggtcaa
tcceegttga
ggatccatat
tctetacace
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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catcgtggtc aacataacag aactattttc caagcccgaa ctggaatctt ccttcacaca 1200
tctggaccaa ggtgaaagac tgaacctgtc ctgctccatc ccaggagcac ctccagccaa 1260
cttcaccatc cagaaggaag atacgattgt gtcacagact caagatttca ccaagatagc 1320
ctcaaagtcg gacagtggga cgtatatctg cactgcaggt attgacaaag tggtcaagaa 1380
aagcaacaca gtccagatag tcgtatgtga aatgctctcce cagcccagga tttcecttatga 1440
tgcccagttt gaggtcataa aaggacagac catcgaagtc cgttgcgaat cgatcagtgg 1500
aactttgcct atttcttacc aacttttaaa aacaagtaaa gttttggaga atagtaccaa 1560
gaactcaaat gatcctgcgg tattcaaaga caaccccact gaagacgtcg aataccagtg 1620
tgttgcagat aattgccatt cccacgccaa aatgttaagt gaggttctga gggtgaaggt 1680
gatagcceeg gtggatgagg tccagattte tatcctgtca agtaaggtgg tggagtcetgg 1740
agaggacatt gtgctgcaat gtgctgtgaa tgaaggatct ggtcccatca cctataagtt 1800
ttacagagaa aaagagggca aacccttcta tcaaatgacc tcaaatgcca cccaggcatt 1860
ttggaccaag cagaaggcta acaaggaaca ggagggagag tattactgca cagccttcaa 1920
cagagccaac cacgcctcecca gtgtccccag aagcaaaata ctgacagtca gagtcattcet 1980
tgcceccatgg aagaaaggac ttattgcagt ggttatcatc ggagtgatca ttgctctcett 2040
gatcattgcg gccaaatgtt attttctgag gaaagccaag 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 cagatactct agaacggaag gcectcccttga 2400
tggaacttag acagcaaggc cagatgcaca tccctggaag gacatccatg ttccgagaag 2460
aacagatgat ccctgtattt caagacctct gtgcacttat ttatgaacct gccctgctcece 2520
cacagaacac agcaattcct caggctaagc tgccggttet taaatccatce ctgctaagtt 2580
aatgttgggt agaaagagat acagaggggc tgttgaattt cccacataca cteccttcecac 2640
caagttggaa catccttgga aattggaaga gcacaagagg agatccaggg caaggccatt 2700
gggatattct gaaacttgaa tattttgttt tgtgcagaga taaagacctt ttccatgcac 2760
cctcatacac agaaaccaat tttctttttt atactcaatc atttctagcg catggcctgg 2820
ttagaggctg gttttttete ttttectttg gtecttcaaa ggcttgtagt tttgggtagt 2880
ccttgttett tggaaataca cagtgctgac cagacagcect ccccctgtece cctectatgac 2940
ctegecctee acaaatggga aaaccagact acttgggage accgectgtyg aaataccaac 3000
ctgaagacac ggttcattca ggcaacgcac aaaacagaaa atgaaggtgyg aacaagcaca 3060
gatgttctte aactgttttt gtctacactc tttctectttt cctctaccat gctgaagget 3120
gaaagacagg 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



99

US 7,910,315 B2

-continued

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

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

Lys

Asn

Arg

100

Lys

Ser

Val

Thr

Glu

180

Glu

Ser

Thr

Gly

Val

260

Lys

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

Ile

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

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

Ala

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>

<400>

cctecagggyg tggetgtgag gattcagage tgataaggec accgactgece tagggtgggg

cctggggcac tggggtgtte ggeccctgag gecgggttaa ctgtcececa gggtacagac

cctgttcaga gggecteggg gaaaccteece ageccece

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

Lys

His

580

Leu

Ile

Ala

Leu

Asn

660

Pro

Glu

Asp

Val

SEQUENCE :

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

695

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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-continued

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

cctgggeegyg cegggetgga tgageceggga getcectget gecggtcata ccacagectt 60
catctgegee ctggggecag gactgetget gtcactgeca tecattggag cccagcacece 120
ccteccegee catccttegg acagcaacte cageccagec cegegtcect gtgtccactt 180
ctecectgacce cteggecgee accccagaag getggageag ggacgecgte getceggecg 240
cctgetecce tegggtecee gtgegagece acgecggece cggtgecege ccgcagecct 300
gecactggac acaggataag gcccagcgca caggccccca cgtggacage atggacegeg 360
gecacgctece tetggetgtt gecctgetge tggecagetg cagectcage cccacaagtc 420
ttgcagaaac agtccattgt gaccttecage ctgtgggece cgagagggge gaggtgacat 480
ataccactag ccaggtcteg aagggctgeg tggctcagge ceccaatgece atccttgaag 540
tccatgtect cttectggag tteccaacgg geccgtcaca getggagetyg actctcecagg 600
catccaagca aaatggcacce tggecccgag aggtgcttet ggtectcagt gtaaacagca 660
gtgtcttect gcatctecag gecctgggaa tcccactgeca cttggectac aattecagec 720
tggtcacctt ccaagagcce ccgggggtca acaccacaga getgccatce ttcecccaaga 780
cccagatect tgagtgggea getgagaggg gecccatcac ctetgetget gagetgaatg 840
acccccagag catcctecte cgactgggece aageccaggg gtcactgtee ttetgeatge 900
tggaagccag ccaggacatg ggccgcacge tcgagtggeg gecgegtact ccagecttgg 960

tceggggetyg ccacttggaa ggcgtggecg gecacaagga ggcegcacatce ctgagggtcee 1020
tgccgggeca cteggecggg ccccggacgg tgacggtgaa ggtggaactyg agetgegcac 1080
ccggggatcect cgatgccgte ctcatcectge agggtcccce ctacgtgtee tggctcatceg 1140
acgccaacca caacatgcag atctggacca ctggagaata ctccttcaag atctttecag 1200
agaaaaacat tcgtggcttc aagctcccag acacacctca aggectcectyg ggggaggccce 1260
ggatgctcaa tgccagcatt gtggcatcct tecgtggaget accgctggece agcattgtcet 1320
cacttcatgce ctccagctge ggtggtaggce tgcagacctc acccgcaccg atccagacca 1380
ctccteccaa ggacacttgt agcccggage tgctcatgte cttgatccag acaaagtgtg 1440
ccgacgacgce catgaccctg gtactaaaga aagagcttgt tgcgcatttg aagtgcacca 1500
tcacgggcct gaccttctgg gaccccagct gtgaggcaga ggacaggggt gacaagtttg 1560
tcttgecgecag tgcttactece agetgtggca tgcaggtgtce agcaagtatg atcagcaatg 1620
aggcggtggt caatatcctg tcgagctcat caccacagceg gaaaaaggtg cactgcctca 1680
acatggacag cctctcttte cagctgggce tctacctcag cccacactte cteccaggect 1740
ccaacaccat cgagccgggg cagcagagct ttgtgcaggt cagagtgtcce ccatccgtcet 1800
ccgagttect gectcecagtta gacagctgcce acctggactt ggggcctgag ggaggcaccg 1860
tggaactcat ccagggccgg geggccaagg geaactgtgt gagectgetyg tccccaagece 1920
ccgagggtga cccgegctte agecttcectcee tcecacttceta cacagtacce atacccaaaa 1980
cecggeaccect cagcetgcacg gtagcectge gteccaagac cgggtctcaa gaccaggaag 2040
tccataggac tgtcttcatg cgcttgaaca tcatcagccce tgacctgtet ggttgcacaa 2100
gcaaaggcct cgtectgcecce gcecegtgetgg gcatcacctt tggtgecttce ctcatcgggyg 2160
ccetgetecac tgctgcacte tggtacatct actecgcacac gegtgagtac cccaggcccce 2220

cacagtgage atgcegggece cctecatceca ceegggggag cecagtgaag cctcetgaggg 2280



US 7,910,315 B2
105 106

-continued

attgaggggc cctggcagga ccctgaccte cgecccctgece ceccgectececeg cteccaggtt 2340
cceccagcaa gegggagecoe gtggtggegg tggetgecee ggectecteyg gagagcagca 2400
gcaccaacca cagcatcggg agcacccaga gcaccceectg ctecaccage agcatggeat 2460
agcceeggee ccccgegete geccageagg agagactgag cagecgcecag ctgggagcac 2520
tggtgtgaac tcaccctggg agccagtcct ccactcgacce cagaatggag cctgctcetcece 2580
gcgectacee ttececcegecte cctetcagag gectgetgee agtgcageca ctggcttgga 2640
acaccttggg gtccectcecac cccacagaac cttcaaccca gtgggtctgg gatatggetg 2700
cccaggagac agaccacttg ccacgctgtt gtaaaaaccc aagtccctgt catttgaacc 2760
tggatccage actggtgaac tgagctgggce aggaagggag aacttgaaac agattcaggce 2820
cagcecagece aggccaacag cacctececeg ctgggaagag aagagggcecce agcccagagce 2880
cacctggatc tatcecctgeg gectccacac ctgaacttge ctaactaact ggcaggggag 2940
acaggagcct agcggagccce agectgggag cecagagggt ggcaagaaca gtgggegttg 3000
ggagcctage tectgccaca tggageccce tetgeeggte gggcagecag cagaggggga 3060
gtagccaage tgcttgtcct gggcctgccce ctgtgtattce 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 Asp 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 Asp Leu
20 25 30

Gln Pro Val Gly Pro Glu Arg Gly Glu Val Thr Tyr Thr Thr Ser Gln
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 Ala 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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108

Pro

225

Ser

Pro

Thr

Gly

Met

305

Ser

Ser

Glu

Thr

Thr

385

Asp

Ser

Ser

Ser

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

Cys

Phe

Ser

Val

Ser

580

Thr

Tyr

<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

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

Lys

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

Val

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

Glu

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

Ala

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 actactcegtyg ctttattgtg 60
catcttcctt gataatacca gccattggga tgatcattta ctttgccaga agagccaaca 120
tgaaggggtce atacagtctt gtagaagcac agaaatcaaa agtgtagcta atgtttgcaa 180
tggtcaacta gagacactat ttatcagtcc aaattcttaa tactgctcat cattccatga 240
gggaaacaaa ctaagagtcc agacttccct gaatgtagtg aattcttgga aagaaatggce 300
ttectgtgee ccatgetgtyg agcaagagge taaaagaaaa ctttetgect gaaactggag 360
tagctecttyg atgtgtatat acaataacat gatctgtaca tatgtaaaat aaatttatge 420
cataggagga tcacttggaa taacagcact ctatagttag atcttcaaaa tatttaaaca 480
gtgttgccte ggttggtcgt aacggaatgce atcttaagaa aatttaacat gaatattgac 540
tggcagctaa cctatgtcat cttcttaata ttttgttttc tttaacaaaa ttttattttg 600
gtaaaattta tttcattgac aataatttca tgttttatga agataccaag gtttatcttt 660
ttatgggtaa atgataaacc aacaaggcac taggttcacc ttcaggtact aaatacttca 720
acccatggta taatggttga ctggatttct 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

cgeggtatet geategggece tcactggett caggagetga ataccctece aggcacacac 60
aggtgggaca caaataaggg ttttggaacc actattttet catcacgaca gcaacttaaa 120
atgcctggga agatggtegt gatccttgga gectcaaata tactttggat aatgtttgea 180
gettctcaag cttttaaaat cgagaccacc ccagaatcta gatatcttge tcagattggt 240
gactcegtet cattgacttg cagcaccaca ggctgtgagt ccccattttt ctettggaga 300
acccagatag atagtccact gaatgggaag gtgacgaatg aggggaccac atctacgetg 360
acaatgaatc ctgttagttt tgggaacgaa cactcttacce tgtgcacage aacttgtgaa 420
tctaggaaat tggaaaaagg aatccaggtg gagatctact cttttectaa ggatccagag 480
attcatttga gtggccctet ggaggetggg aagccgatca cagtcaagtg ttcagttget 540
gatgtatacc catttgacag gctggagata gacttactga aaggagatca tctcatgaag 600
agtcaggaat ttctggagga tgcagacagg aagtccctgg aaaccaagag tttggaagta 660
acctttacte ctgtcattga ggatattgga aaagttettg tttgcegage taaattacac 720
attgatgaaa tggattctgt geccacagta aggcaggcetg taaaagaatt gcaagtctac 780
atatcaccca agaatacagt tatttctgtg aatccatcca caaagetgca agaaggtgge 840
tctgtgacca tgacctgtte cagcegagggt ctaccagetce cagagatttt ctggagtaag 900

aaattagata atgggaatct acagcacctt tctggaaatg caactctcac cttaattget 960
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atgaggatgg aagattctgg aatttatgtg tgtgaaggag ttaatttgat tgggaaaaac 1020
agaaaagagg tggaattaat tgttcaagag aaaccattta ctgttgagat ctcccctgga 1080
ccecggattg ctgctcagat tggagactca gtcatgttga catgtagtgt catgggctgt 1140
gaatcccecat ctttetectg gagaacccag atagacagec ctcectgagegg gaaggtgagyg 1200
agtgagggga ccaattccac gctgaccctg agccecctgtga gttttgagaa cgaacactct 1260
tatctgtgca cagtgacttg tggacataag aaactggaaa agggaatcca ggtggagctce 1320
tactcattcc ctagagatcc agaaatcgag atgagtggtg gectcgtgaa tgggagctcet 1380
gtcactgtaa gctgcaaggt tcctagegtg taccceccttg accggctgga gattgaatta 1440
cttaaggggg agactattct ggagaatata gagtttttgg aggatacgga tatgaaatct 1500
ctagagaaca aaagtttgga aatgaccttc atccctacca ttgaagatac tggaaaagct 1560
cttgtttgtc aggctaagtt acatattgat gacatggaat tcgaacccaa acaaaggcag 1620
agtacgcaaa cactttatgt caatgttgcc cccagagata caaccgtctt ggtcagccect 1680
tcetecatee tggaggaagg cagttcetgtg aatatgacat gecttgagcca gggcetttect 1740
gctecgaaaa tectgtggag caggcagctce cctaacgggg agctacagece tctttcetgag 1800
aatgcaactc tcaccttaat ttctacaaaa atggaagatt ctggggttta tttatgtgaa 1860
ggaattaacc aggctggaag aagcagaaag gaagtggaat taattatcca agttactcca 1920
aaagacataa aacttacagc ttttccttct gagagtgtca aagaaggaga cactgtcatc 1980
atctcttgta catgtggaaa tgttccagaa acatggataa tcctgaagaa aaaagcggag 2040
acaggagaca cagtactaaa atctatagat ggcgcctata ccatccgaaa ggcccagttg 2100
aaggatgcgg gagtatatga atgtgaatct aaaaacaaag ttggctcaca attaagaagt 2160
ttaacacttg atgttcaagg aagagaaaac aacaaagact atttttctcc tgagcttctce 2220
gtgctctatt ttgcatccte cttaataata cctgccattg gaatgataat ttactttgca 2280
agaaaagcca acatgaaggg gtcatatagt cttgtagaag cacagaaatc aaaagtgtag 2340
ctaatgcttg atatgttcaa ctggagacac tatttatctg tgcaaatcct tgatactgcet 2400
catcattcct tgagaaaaac aatgagctga gaggcagact tccctgaatg tattgaactt 2460
ggaaagaaat gcccatctat gtceccttget gtgagcaaga agtcaaagta aaacttgcetg 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 attcecctttec 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
gcaactttece caatgtggcce taaaaatgca acttcecttttt attttcetttt 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

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

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

Ile

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
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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>

<400>

gggttcacat tcagtcgtecc cagatcegtgg agtccagtgg tcetgtacacce ttggagageg

ttctgaagge ccagctggece aaagaggata aagatgecca gttttactgt gagctcaact

accggetgee cagcgggaac cacatgaagg agtctcagga agtcactgte caggttttet

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

CD146

420

Leu

Phe

Met

Gln

Gln

500

Val

Met

Arg

Leu

Glu

580

Ile

Ser

Val

Thr

Leu

660

Ser

Lys

Leu

Asn

SEQUENCE :

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

695

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

Ile

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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<211> LENGTH: 3335
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 26
ggcacgagct ccggecggga agcatgggge ttcccagget ggtetgegeco ttettgeteg 60
cegectgetyg ctgetgtect cgegtegegg gtgtgecegg agaggetgag cagectgege 120
ctgagetggt ggaggtggaa gtgggcagca cageecttet gaagtgegge ctetceccagt 180
cccaaggcaa cctcagecat gtecgactggt tttetgtceca caaggagaag cggacgctca 240
tctteegtgt gegecaggge cagggecaga gegaacctgg ggagtacgag cageggetca 300
gectcecagga cagaggggcet actcetggecce tgactcaagt caccccccaa gacgagegea 360
tcttettgtyg ccagggcaag cgcccteggt cccaggagta cegeatccag ctecgegtet 420
acaaagctce ggaggagcca aacatccagg tcaaccccect gggeatcect gtgaacagta 480
aggagcctga ggaggteget acctgtgtag ggaggaacgg gtaccecatt cctcaagtca 540
tctggtacaa gaatggecgg cctcetgaagg aggagaagaa cegggtccac attcagtegt 600
cccagactgt ggagtcgagt ggtttgtaca ccttgcagag tattctgaag gcacagetgg 660
ttaaagaaga caaagatgcc cagttttact gtgagctcaa ctaccggetyg cccagtggga 720
accacatgaa ggagtccagg gaagtcaccg tcectgtttt ctaccegaca gaaaaagtgt 780

ggctggaagt ggagcccgtg ggaatgctga aggaagggga ccgcgtggaa atcaggtgtt 840
tggctgatgg caaccctcca ccacacttca gecatcagcaa gcagaacccece agcaccaggg 900
aggcagagga agagacaacc aacgacaacg gggtcctggt getggagect gcccggaagg 960
aacacagtgg gcgctatgaa tgtcagggcce tggacttgga caccatgata tcgctgctga 1020
gtgaaccaca ggaactactg gtgaactatg tgtctgacgt ccgagtgagt cccgcagcecce 1080
ctgagagaca ggaaggcagc agcctcaccce tgacctgtga ggcagagagt agccaggace 1140
tcgagttecca gtggctgaga gaagagacag accaggtgct ggaaaggggg cctgtgcette 1200
agttgcatga cctgaaacgg gaggcaggag gcggctatcg ctgcgtggeg tetgtgccca 1260
gcataccegg cctgaaccge acacagcetgg tcaacgtgge catttttgge cccecttgga 1320
tggcattcaa ggagaggaag gtgtgggtga aagagaatat ggtgttgaat ctgtcttgtg 1380
aagcgtcagg gcaccceegg cccaccatet cectggaacgt caacggcacyg gcaagtgaac 1440
aagaccaaga tccacagcga gtcctgagca ccctgaatgt cctegtgace ccggagetgt 1500
tggagacagg tgttgaatgc acggcctcca acgacctggg caaaaacacc agcatcctcet 1560
tcetggaget ggtcaattta accaccctca caccagactc caacacaacc actggcctca 1620
gcacttccac tgccagtcct cataccagag ccaacagcac ctccacagag agaaagctge 1680
cggagccegga gagccggggce gtggtcatceg tggcectgtgat tgtgtgcatce ctggtcectgg 1740
cggtgctggg cgctgtcecte tatttcectcet ataagaaggg caagctgcceg tgcaggcgcet 1800
cagggaagca ggagatcacg ctgccceccecgt ctecgtaagag cgaacttgta gttgaagtta 1860
agtcagataa gctcccagaa gagatgggece tectgcaggg cagcagceggt gacaagaggg 1920
ctccgggaga ccagggagag aaatacatcg atctgaggca ttagccccga atcacttcag 1980
ctececttece tgcectggace attcccagcet cceectgctcecac tettectcecteca gecaaagect 2040
ccaaagggac tagagagaag cctcctgete cectegectyg cacacccect ttcaaaggge 2100
cactgggtta ggacctgagg acctcacttg gccctgcaag gecccgetttt cagggaccag 2160

tccaccacca tctcectecac gttgagtgaa gctcatcecca agcaaggagce cccagtcetcece 2220
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cgagcgggta ggagagtttc ttgcagaacg tgttttttet ttacacacat tatggctgta 2280
aatacctggce tcctgccage agectgagctg ggtagectet ctgagetggt ttectgecce 2340
aaaggctgge ttccaccatc caggtgcacce actgaagtga ggacacaccyg gagccaggcg 2400
cctgctecatg ttgaagtgceg ctgttcacac ccgctcececgga gagcacccca gcagcatcca 2460
gaagcagctg cagtgttgct gccaccaccce tcecctgtctge ctecttcaaag tctectgtga 2520
cattttttct ttggtcagaa gccaggaact ggtgtcattc cttaaaagat acgtgccggg 2580
gccaggtgtyg gtggctcacg cctgtaatcce cagcactttyg ggaggccgag gcgggcggat 2640
cacaaagtca ggacgagacc atcctggcta acacggtgaa accctgtctce tactaaaaat 2700
acaaaaaaaa attagctagg cgtagtggtt ggcacctata gtcccagcta ctcggaaggce 2760
tgaagcagga gaatggtatg aatccaggag gtggagcttg cagtgagccg agaccgtgcece 2820
actgcactce agcctgggca acacagegag actcegtete gaggaaaaaa aaagaaaaga 2880
cgegtgectg cggtgaggaa getgggegcet gttttcecgagt tcaggtgaat tagcectcaat 2940
ccecegtgtt cacttggete ccatagecct cttgatggat cacgtaaaac tgaaaggcag 3000
cggggagcag acaaagatga ggtctacact gtceccttcatg gggattaaag ctatggttat 3060
attagcacca aacttctaca aaccaagctc agggccccaa ccectagaagyg gcccaaatga 3120
gagaatggta cttagggatg gaaaacgggc ctggctagag ctacgggtgt gtgtgtctgt 3180
ctatgtgtat gcatacatat gtgtgtatat atggttttgt caggtgtgta aatttgcaaa 3240
ttgtttectt 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 Ala
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

Asn Gly Arg Pro Leu Lys Glu Glu Lys Asn Arg Val His Ile Gln Ser
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122

Ser

Lys

Leu

225

Val

Glu

Leu

Pro

Leu

305

Gln

Glu

Pro

Ser

Val

385

Ala

Leu

Met

Asn

Asn

465

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

Lys

Cys

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

Ala

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

610

615

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

625

Tyr Ile Asp Leu Arg His

645

<210> SEQ ID NO 28
<211> LENGTH: 8694

<212> TYPE:

DNA

<213> ORGANISM: Canis

<400> SEQUENCE: 28

tcggecteag

caacggacct

ttgtgagggt

ctgttggaag

ttgatgagag

aggaacactc

tgtatctegyg

cccaaagcat

actacaagct

ttcaagtecct

atatctttge

actttgccaa

ccagcagecec

agctcctgaa

ttgtcgeect

gggtcctect

ccgaccacag

cceettgeac

tagatggetyg

ctgagtgtte

actgccacac

gegagtgtet

tcagtgggat

tcatagagac

tcegectgec

tggatggcca

tgatggecte

gcaggetget

actacaacgg

tggaggactt

accgegatce

tgctgacgte

ctgctgggag
tcgagatacce
getgetgget
gtcatcgatg
catgtacagc
cgtcteactt
agaattttte
ctccatgece
gtccagtgag
getgtcagac
tgaggatgac
cteetgggec
atgcaatgtc
gagtgccteg
gtgtgaaagg
ggagtacgce
cgtetgecga
cagaacttge
cagctgeccee
ctgtgtgeat
ctgcatttge
ggtcacagga
ctgccagtac
tgtccagtgt
tggacatcac
ggatatccag
cgtgegecte
ggtgacgetyg
caaccgggygy
cgggaacgec
ctgcagecte

ctcgaagtte

familiaris

catggectag

tgttggecce

ctggeectea

gecegatgta

tttgcgggag

atcgggggtt

gacattcatt

tacgccteca

gectacgget

agatacttca

ttcaggactc

ctgagcagtyg

tcctetgatyg

gtgtttgcce

actctgtgea

cgggcctgtg

ccagcatgec

cagagectte

gagggccagc

getgggcaac

cgaaatagcc

cagtcccact

ctgetggece

gecgatgace

aacagcecttyg

attcctcetec

agctacgggg

tcceceggect

gacgacttcg

tggaagctge

aacccgegec

gagccctgee

635

geeggtggeg

gcttgcaggg

tcttgecagy

gectettegy

attgcagtta

tccaaaatgg

tgtttgtcaa

atgggctgta

ttgtggccag

acaagacctyg

aagaagggac

gggaacaacyg

aagtgcagca

getgecaccee

cctgtgteca

cccagcagygyg

ctgctggeat

atgtcaaaga

tcctggatga

ggtaccctee

tgtggatctg

tcaagagcett

aggactgcca

tggatgctgt

tgaagctgaa

tgcaaggtga

aggacctgeca

acgcggggaa

tgacgccege

thgggCCtg

aggccaggtt

accgagceggt

Glu Met Gly Leu Leu

620

Asp Gln Gly Glu Lys

ctgtegtgeyg

aaagatgagt

gaaactttgt

aggtgacttce

cctectgget

caaaagagtyg

tggtaccatg

tctagaggece

aattgatgge

tgggctgtgt

gttgacttcg

gtgcaaacgg

ggtCCtgtgg

gctggtggac

ggggatggag

ggttgtettyg

ggagtacaag

agtgtgtcag

aggccactge

gggegectee

cagcaatgaa

cgacaacagg

ggaccacacc

ctgcaccege

gcatggggga

cctecgeate

gatggattgg

gacgtgcgge

aggcctggcg

cgagaacctyg

tgcggaggag

gggtcctcag

640

gccaccttee

cctaccagac

acaaaaggga

atcaacacct

ggggactgcc

agccteteceg

ctgcagggga

gaggctgget

aatggcaact

ggcaacttta

gacccctatg

gtgtccecte

gagcagtgce

cctgagectt

tgceccttgty

tacggctgga

gagtgegtgt

gagcaatgtg

gtgggaagtg

ctcttacagyg

gaatgcccag

tacttcacct

ttetetgttyg

tcggtcaccey

ggagtctcca

cagcacaccg

gacggeceggg

ctgtgcggga

gagccectgg

cagaagcagce

gegtgegege

cecctacgtge

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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agaactgccg ctacgacgtce tgctcectgct ccgacggcag agactgtctt tgcagcegecg 1980
tggccaacta cgccgcagece tgtgcccgga ggggcegtgea catcgegtgyg cgggageccyg 2040
gcttetgtge getgagetge cceccagggcece aggtgtaccet gcagtgtggg accccctgca 2100
acatgacctg tcgctccecte tettacccgg aggaggactg caatgaggtce tgcttggaag 2160
gctgettetyg cccecccaggg ctgtacctgg atgagagggg agattgtgtg cccaaggcetce 2220
agtgtcecctg ttactatgat ggtgagatct ttcagcccga agacatcttce tcagaccatce 2280
acaccatgtg ctactgtgag gatggcttca tgcactgtac cacaagtgga ggcctgggaa 2340
gectgetgee caaccecggtg ctcagcagcece cccggtetca ccgcagcaaa aggagcctgt 2400
cctgteggece cecccatggte aagttggtgt gteccgetga taacccgagg gcetgaaggac 2460
tggagtgtgc caaaacctgc cagaactatg acctgcagtg catgagcaca ggctgtgtct 2520
ccggcetgect ctgceccgecag ggcatggtcee ggcatgaaaa caggtgtgtg gegctggaaa 2580
gatgtccetg ctteccaccaa ggccaagagt acgccccagg agaaaccgtg aaaattgact 2640
gcaacacttg tgtctgtcgg gaccggaagt ggaactgcac agaccatgtg tgtgatgcca 2700
cttgctetge catcggcatg gegcactace tcaccttega cggactcaag tacctgttcece 2760
ctggggagtg ccagtatgtt ctggtgcagg attactgtgg cagtaaccct gggaccttcce 2820
ggatcctggt ggggaacgag gggtgcagcet acccctcagt gaaatgcaag aagcgggtca 2880
ccatcctggt ggaaggagga gagattgaac tgtttgatgg ggaggtgaat gtgaagaaac 2940
ccatgaagga tgagactcac tttgaggtgg tagagtctgg tcagtacgtc attctgctgce 3000
tgggcaaggc actctctgtg gtectgggacce accgcctgag catctcectgtg accctgaagce 3060
ggacatacca ggagcaggtg tgtggcctgt gtgggaattt tgatggcatc cagaacaatg 3120
atttcaccag cagcagcctc caaatagaag aagaccctgt ggaccttggg aattcctgga 3180
aagtgaaccc gcagtgtgcc gacaccaaga aagtaccact ggactcctet cctgecgtcet 3240
gccacaacaa catcatgaag cagacgatgg tggattcctce ctgcaggatc ctcaccagtg 3300
atattttcca ggactgcaac aggctggtgg accctgagcec attcctggac atttgcatct 3360
acgacacttg ctcctgtgag tccattgggg actgcacctg cttctgtgac accattgetg 3420
cttacgccca tgtctgtgec cagcatggca aggtggtage ctggaggaca gccacattct 3480
gtcececcagaa ttgcgaggag cggaatctcecce acgagaatgg gtatgagtgt gagtggeget 3540
ataacagctg tgccecctgece tgtcccatca cgtgccagca ccccgagcca ctggcatgece 3600
ctgtacagtg tgttgaaggt tgccatgcgce actgccctecce agggaaaatc ctggatgagce 3660
ttttgcagac ctgcatcgac cctgaagact gtecctgtgtg tgaggtgget ggtcgteget 3720
tggccecagg aaagaaaatc atcttgaacc ccagtgaccce tgagcactgce caaatttgtce 3780
attgtgatgg tgtcaacttc acctgtcagg cctgcagaga acccggaagt cttgtggtgce 3840
cceccacaga aggcecccatt ggctctacca cetegtatgt ggaggacacyg ccggagecge 3900
ccetecatga cttcecactge agcaggctte tggacctggt tttectgcectg gatggctect 3960
ccaagctgtce tgaggacgag tttgaagtgc tgaaggtcett tgtggtgggt atgatggagce 4020
atctgcacat ctcccagaag cggatcecgceg tggetgtggt ggagtaccac gacggctcecce 4080
acgcctacat cgagctcaag gaccggaagce gaccctcaga gcetgeggege atcaccagece 4140
aggtgaagta cgcgggcagc gaggtggcct ccaccagtga ggtcttaaag tacacgctgt 4200
tccagatcectt tggcaagatc gaccgcccgg aagegtceteg cattgecctg ctectgatgg 4260

ccagccagga gccctcaagg ctggcccgga atttggtecg ctatgtgcag ggcctgaaga 4320
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agaagaaagt cattgtcatc cctgtgggca tcgggcccca cgccagcectt aagcagatcce 4380
acctcataga gaagcaggcc cctgagaaca aggcctttgt gttcagtggt gtggatgagt 4440
tggagcagcg aagggatgag attatcaact acctctgtga ccttgecccece gaagcacctg 4500
ccectactca gecacccceca atggceccagg tcacggtggg ttcggagcectg ttgggggttt 4560
catctccagg acccaaaagg aactccatgg tcctggatgt ggtgtttgte ctggaagggt 4620
cagacaaaat tggtgaggcc aactttaaca aaagcaggga gttcatggag gaggtgattc 4680
agcggatgga cgtgggccag gacaggatcce acgtcacagt gctgcagtac tcegtacatgg 4740
tgaccgtgga gtacaccttc agcgaggege agtccaaggyg cgaggtcecta cagcaggtge 4800
gggatatccg ataccggggt ggcaacagga ccaacactgg actggccctg caatacctgt 4860
ccgaacacag cttceteggte agccaggggg accgggagea ggtacctaac ctggtctaca 4920
tggtcacagg aaaccccgcet tcetgatgaga tcaagcggat gectggagac atccaggtgg 4980
tgcccategg ggtgggteca catgccaatg tgcaggagct ggagaagatt ggctggccca 5040
atgcccceccat cctcatccat gactttgaga tgctcccteg agaggctcect gatctggtgce 5100
tacagaggtg ctgctctgga gaggggctgc agatccccac cctctecccee accccagatt 5160
gcagccagece cctggatgtg gtectectece tggatggcte ttceccagcatt ccagettett 5220
actttgatga aatgaagagc ttcaccaagg ctttcatttc aagagctaat atagggcccce 5280
ggctcactca agtgtcggtg ctgcaatatg gaagcatcac cactatcgat gtgccttgga 5340
atgtagccta tgagaaagtc catttactga gccttgtgga cctcatgcag caggagggag 5400
gcceccageca aattggggat gctttgaget ttgcegtgeg atatgtcacce tcagaagtcece 5460
atggtgccag gcccggagece tcgaaagcgg tggttatcect agtcacagat gtcectceegtgg 5520
attcagtgga tgctgcagcc gaggccgcca gatccaaccg agtgacagtg ttccccattg 5580
gaatcgggga tcggtacagt gaggeccage tgagcagcett ggcaggcecca aaggcetgget 5640
ccaatatggt aaggctccag cgaattgaag acctccccac cgtggccacce ctgggaaatt 5700
ccttectteca caagetgtge tetgggtttg atagagtttg cgtggatgag gatgggaatg 5760
agaagaggcce cggggatgtce tggaccttgce cagaccagtg ccacacagtg acttgcctgce 5820
cagatggcca gaccttgcetg aagagtcatc gggtcaactg tgaccggggg ccaaggcctt 5880
cgtgccecceccaa tggccagecce cctcectcaggg tagaggagac ctgtggctge cgctggacct 5940
gtceectgtgt gtgcatggge agctctaccce ggcacatcgt gacctttgat gggcagaatt 6000
tcaagctgac tggcagctgt tcgtatgtcce tatttcaaaa caaggagcag gacctggagg 6060
tgattctcca taatggtgcc tgcagcecctg gggcgaagga gacctgcatg aaatccattg 6120
aggtgaagca tgacggcctce tcagttgagce tccacagtga catgcagatg acagtgaatg 6180
ggagactagt ctccatccca tatgtgggtg gagacatgga agtcaatgtt tatgggacca 6240
tcatgtatga ggtcagattc aaccatcttg gccacatctt cacattcacc ccccaaaaca 6300
atgagttcca gectgcagete agccccagga cctttgettce gaagacatat ggtctetgtg 6360
ggatctgtga tgagaacgga gccaatgact tcattctgag ggatgggaca gtcaccacag 6420
actggaaggc actcatccag gaatggaccg tacagcaget tgggaagaca tgccagectg 6480
tcectgagga gcagtgtect gtectccagca gttecccactg ccaggtceccte ctectcagaat 6540
tgtttgccga gtgccacaag gtcecctcegete cageccacctt ttatgeccatg tgccageccecg 6600
acagttgcca cccgaagaaa gtgtgtgagg cgattgectt gtatgcccac ctcectgtcecgga 6660

ccaaaggggt ctgtgtggac tggaggaggg ccaatttctg tgctatgtca tgtccaccat 6720
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ccetggtgta caaccactgt gagcatggct gcectcecgget ctgtgaaggce aatacaagcet 6780
cctgtgggga ccaacccteg gaaggctgct tctgccecce aaaccaagtce atgctggaag 6840
gtagctgtgt ccccgaggag gcctgtacce agtgcatcag cgaggatgga gtccggcacce 6900
agttcctgga aacctgggtc ccagcccacce agecttgceca gatctgcacg tgcctcagtg 6960
ggcggaaggt caactgtacg ttgcagccct gecccacage cagagctcecc acctgtggec 7020
cgtgtgaagt ggcccegecte cgccagaacg cagagcagtyg ctgeccggag tacgagtgtg 7080
tgtgtgacct ggtgagctgt gacctgccce cggtgcctece ctgcgaagat ggcctcecaga 7140
tgaccctgac caatcctgge gagtgcagac ccaacttcac ctgtgectge aggaaggatg 7200
aatgcagacg ggagtccccg cectettgte ceccgcaceg gacgecggee ctteggaaga 7260
ctcagtgectg tgatgagtat gagtgtgcat gcaactgtgt caactccacg gtgagctgcece 7320
tgctggggta cctggccteg getgtcacca acgactgtgg ctgcaccaca acaacctgcet 7380
tcectgacaa ggtgtgtgte caccgaggca ccatctaccce tgtgggccag ttcectgggagg 7440
aggcctgtga cgtgtgcacc tgcacggact tggaggactc tgtgatgggce ctgecgtgtgg 7500
cccagtgetce ccagaagccc tgtgaggaca actgcctgtce gggcttcact tatgtcectte 7560
atgaaggcga gtgctgtgga aggtgtctge catctgectg tgaggtggtce atcggttcac 7620
cacggggcga cgcccagtet cactggaaga atgttggcetce tcactgggcce teccecctgaca 7680
acccctgect catcaatgag tgtgtceccgag tgaaggaaga ggtctttgtg caacagagga 7740
atgtctectg cccccagetyg aatgtceccca cctgccecac gggcttceccag ctgagetgta 7800
agacctcaga gtgttgtccce acctgtcact gcgagccect ggaggcectge ttgctcaatg 7860
gtaccatcat tgggccgggg aaaagtctga tgattgatgt gtgtacaacc tgccgctgca 7920
ccgtceccaggt gggagtcatce tetggattca agectggagtg caggaagacce acctgtgagg 7980
catgcccecect gggttataag gaagagaaga accaaggtga atgctgtggg agatgtctgce 8040
ctatagcttg caccattcag ctaagaggag gacagatcat gacactgaag cgtgatgaga 8100
ctatccagga tggctgtgac agtcacttct gcaaggtcaa tgaaagagga gagtacatct 8160
gggagaagag agtcacgggt tgcccacctt tcgatgaaca caagtgtctg gctgagggag 8220
ggaaaatcat gaaaattcca ggcacctgct gtgacacatg tgaggagcca gaatgcaagg 8280
atatcattgc caagctgcag cgtgtcaaag tgggagactg taagtctgaa gaggaagtgg 8340
acattcatta ctgtgagggt aaatgtgcca gcaaagccgt gtactccatc cacatggagg 8400
atgtgcagga ccagtgctcce tgctgctege cecacccagac ggageccatyg caggtgccce 8460
tgcgctgcac caatggctcece ctcatctace atgagatcect caatgccatg caatgcaggt 8520
gttcecceccag gaagtgcage aagtgaggcec actgccecctgg atgctactgt cgectgectt 8580
acccgaccte actggactgg ccagagtgct gctcagtect cctcagtcect cctectgete 8640
tgctcttgtg cttectgate 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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132

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

Cys

Gln

Gly

340

Arg

Cys

Cys

Phe

Asp

420

Leu

His

Leu

Phe

Ser

Ser

Thr

Gly

Ala

Leu

Phe

165

Thr

Glu

Ser

Lys

Pro

245

Met

Gln

Pro

Thr

Cys

325

Tyr

Arg

Leu

Thr

405

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

Cys

Pro

Asn

Val

390

Phe

Thr

Ala

Ser

Gly

Gly

55

Ser

Tyr

Leu

Tyr

Gly

135

Ser

Ile

Asp

Arg

Asp

215

Ala

Val

Cys

Gly

Cys

295

Thr

Asp

Val

Pro

Ser

375

Thr

Ser

Phe

Val

Leu

Gly

40

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

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

Gly

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

His

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

Ala

Ser

Gln

Leu

240

Thr

Ala

His

Cys

Val

320

Leu

His

His

Cys

Asp

400

Gln

Cys

Leu

Val
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134

Ser

465

Arg

Asp

Ser

Gly

Leu

545

Asn

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

Tyr

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

Ile

Met

Asp

Lys

Phe

535

Asn

Arg

Ala

Val

Cys

615

Ala

Phe

Thr

Cys

Leu

695

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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136

-continued
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 Glu
900 905 910
Gly Cys Ser Tyr 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
Lys Pro Met Lys Asp Glu Thr His Phe Glu Val Val Glu Ser Gly Gln
945 950 955 960
Tyr Val Ile Leu Leu Leu Gly Lys Ala Leu Ser Val Val Trp Asp His
965 970 975
Arg Leu Ser Ile Ser Val Thr Leu Lys Arg Thr Tyr Gln Glu Gln Val
980 985 990
Cys Gly Leu Cys Gly Asn Phe Asp Gly Ile Gln Asn Asn Asp Phe Thr
995 1000 1005
Ser Ser Ser Leu Gln Ile Glu Glu Asp Pro Val Asp Leu Gly Asn
1010 1015 1020
Ser Trp Lys Val Asn Pro Gln Cys Ala Asp Thr Lys Lys Val Pro
1025 1030 1035
Leu Asp Ser Ser Pro Ala Val Cys His Asn Asn Ile Met Lys Gln
1040 1045 1050
Thr Met Val Asp Ser Ser Cys Arg Ile Leu Thr Ser Asp Ile Phe
1055 1060 1065
Gln Asp Cys Asn Arg Leu Val Asp Pro Glu Pro Phe Leu Asp Ile
1070 1075 1080
Cys Ile Tyr Asp Thr Cys Ser Cys Glu Ser Ile Gly Asp Cys Thr
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 Ala Trp Arg Thr Ala Thr Phe Cys Pro Gln
1115 1120 1125
Asn Cys Glu Glu Arg Asn Leu His Glu Asn Gly Tyr Glu Cys Glu
1130 1135 1140
Trp Arg Tyr Asn Ser Cys Ala Pro Ala Cys Pro Ile 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 1Ile Asp Pro Glu Asp Cys Pro Val Cys Glu Val Ala Gly
1190 1195 1200
Arg Arg Leu Ala Pro Gly Lys Lys Ile Ile Leu Asn Pro Ser Asp
1205 1210 1215
Pro Glu His Cys Gln Ile Cys His Cys Asp Gly Val Asn Phe Thr
1220 1225 1230
Cys Gln Ala Cys Arg Glu Pro Gly Ser Leu Val Val Pro Pro Thr
1235 1240 1245
Glu Gly Pro Ile Gly Ser Thr Thr Ser Tyr Val Glu Asp Thr Pro
1250 1255 1260
Glu Pro Pro Leu His Asp Phe His Cys Ser Arg Leu Leu Asp Leu
1265 1270 1275
Val Phe Leu Leu Asp Gly Ser Ser Lys Leu Ser Glu Asp Glu Phe
1280 1285 1290
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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
1610

Val
1625

Glu
1640

Glu
1655

Cys
1670

Asp

Leu

Gln

His

Arg

Ser

Lys

Ala

Val

Ile

Gln

Leu

Ala

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

Ala
1420

Asn
1435

Arg
1450

Pro
1465

Ser
1480

Met
1495

Gly
1510

Ile
1525

Leu
1540

Ala
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

Pro

Ile

Gly

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
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

His

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

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

His

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

1685

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

Ala

Ser

Asn

Met

Phe

Gly

Asp

Thr

Leu

Leu

Ser

Asp

Pro

Leu

Ser

Gly

Arg

Ser

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

Arg
1720

Tyr
1735

Glu
1750

Gly
1765

Tyr
1780

Ala
1795

Ala
1810

Ile
1825

Ala
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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142

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

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

Ala

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

Ala
2155

Pro
2170

Arg
2185

Ala
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

Ala
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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Cys

Asp

Pro

Glu

Val

Glu

Leu

Val

Gly

Leu

Cys

Met

Arg

Glu

Cys

Val

Tyr

Met

Thr

Ile

Arg

Leu
2495

Ala
2510

Asp
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

Glu
2765

Glu
2780

Tyr
2795

Lys
2810

Pro

Gln

Asn

Phe

Thr

Cys

Gly

Thr

Lys

Tyr

Pro

Leu

Cys

Thr

Gly

Glu

Val

Glu

Asp

Pro

His

Cys

<210> SEQ ID

<211> LENGTH:

Ser Ala

Ser His

Pro Cys

Val Gln

Cys Pro

Pro Thr

Thr Ile

Thr Cys

Leu Glu

Lys Glu

Ile Ala

Lys Arg

Lys Val

Gly Cys

Lys Ile

Pro Glu

Gly Asp

Gly Lys

Val Gln

Met Gln

Glu Ile

Ser Lys

NO 30
33834

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

gaattcatcg tcaagagagc tttatttgca tgagtgcaaa ggatgaaaat tctagactgg
gegtggtgge tcacgectgt aatcccagca ctttgggaga ccegaggtggyg cagatcacga

ggtcaggagt ttgagaccag cctggctaac atagtggaac cccatctcta ctaaaaatac

Cys

Trp

Leu

Gln

Thr

Cys

Ile

Arg

Cys

Glu

Cys

Asp

Asn

Pro

Met

Cys

Cys

Cys

Asp

Val

Leu

Glu
2500

Lys
2515

Ile
2530

Arg
2545

Gly
2560
His
2575

Gly
2590

Cys
2605

Arg
2620

Lys
2635

Thr
2650

Glu
2665

Glu
2680

Pro
2695

Lys
2710

Lys
2725

Lys
2740

Ala
2755

Gln
2770

Pro
2785

Asn
2800

Asn

Asn

Asn

Phe

Cys

Pro

Thr

Lys

Asn

Ile

Thr

Arg

Phe

Ile

Asp

Ser

Ser

Cys

Leu

Ala

Val

Val

Glu

Val

Gln

Glu

Gly

Val

Thr

Gln

Gln

Ile

Gly

Asp

Pro

Ile

Glu

Lys

Ser

Arg

Met

Ile

Gly

Cys

Ser

Leu

Pro

Lys

Gln

Thr

Gly

Leu

Gln

Glu

Glu

Gly

Ile

Glu

Ala

Cys

Cys

Gln

Gly

Ser

Val

Cys

Ser

Leu

Ser

Val

Cys

Glu

Arg

Asp

Tyr

His

Thr

Ala

Glu

Val

Cys

Thr

Cys

Ser
2505
His
2520

Arg
2535

Pro
2550

Cys
2565

Glu
2580

Leu
2595

Gly
2610

Glu
2625

Cys
2640

Gly
2655

Gly
2670

Ile
2685

Lys
2700

Cys
2715

Lys
2730

Val
2745

Tyr
2760

Ser
2775

Asn
2790

Arg
2805

Pro

Trp

Val

Gln

Lys

Ala

Met

Val

Ala

Cys

Gly

Cys

Trp

Cys

Cys

Leu

Asp

Ser

Pro

Gly

Cys

Arg

Ala

Lys

Leu

Thr

Cys

Ile

Ile

Cys

Gly

Gln

Asp

Glu

Leu

Asp

Gln

Ile

Ile

Thr

Ser

Ser

Gly

Ser

Glu

Asn

Ser

Leu

Asp

Ser

Pro

Arg

Ile

Ser

Lys

Ala

Thr

Arg

His

His

Gln

Leu

Pro
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aaaaaattag ctgggtgtag tggtgtgtgce atgtaatccce agctacttgyg gaggcetgagg 240
caggagaatt gcttgaagcc gggaggcaga ggttgcagtyg agccatgatt gcatcactge 300
actccagcce agcggacagt gcgagactcce atctcaaaaa aaaaaaaaga aagaaaagaa 360
tattctaaaa aaagacttaa ttcccceege caccccacce caaaacaagt ggagacaggce 420
aaacttcecctt atcttctagg ttgggggatg gatttttttce ctggtccact gtttggaaga 480
tgtttcectt caaactttca gettttgcag ggatcteegt tcectagttcte cectetgggte 540
aggccegtag ctgcactgcce cattcttgta atgtgceggece tcecagtcetgyg agggttcecca 600
gactggcecta cgctaggcca cccatgggcece taccctgect catgetcatt taggctcecte 660
ttcctecattg accctttaag atattcectta ctttectece agatcaactg tggatttaaa 720
gaacatttgt tgtatttagc acagcattta aagatatttt gtaatgaaag ggttttcaga 780
ttagttattt agttttttta aataagagct ggaagtggaa atcccgatgg ccttttettt 840
tcttttettt tttttcttga gacggagtct tgctcectgtca cccaggctgg agtgcagtgg 900
ctegatctea gctcactgca agctcegect ceegggttea cgecattete ctgectcage 960

ctccecgagta getgggacta caggcgeccce gccaccacgce ctggctaatt ttttgtgttt 1020
ttagtagaga cggggtttca ctatgttagc caggatggtc ttgatccctt gacctcegtga 1080
tcegeccace tceggectecoe aaagtgetgg gattacagge gtgaaccacce gtgeccggece 1140
cceccaatgge cttttctact gtectcatgcet gattcectgect ctggtgccat ttttettect 1200
tgggagtgtg catcttccte tectggggcg gtaaagggag tagcagagtg cgaggtatgt 1260
gggaagggag gaggttggaa cctagtggtt tctcaaagtc ttagggcagg aggtatcatg 1320
gagaagcagt gaggaggtct tccataccca gacatgcctce agggtgcttg tctcagtgece 1380
tggaatccca gcacgagagt catctteccce ccaccgetge ccattgcatce agttacttat 1440
tttagtagga attagtttag cagatggtgt tgagaattag gcttttggga atgggaggct 1500
gggaagaaga attgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg taagatcagg 1560
gtaccagaag tgggtggaaa tgtccttgag aattagaatt attagaatgt agcaacagta 1620
gaagtattag actcaaacca tcactcccca ccttcaccat tttacaaagg cttaggettg 1680
tggccaagac cttcatcttt agccgatcca ttcaaccctg geccaggatcce aaatggactg 1740
tttttgtcag ggccaggacc ggatccttca tacctggggt gcataggaag tgttagtact 1800
ccecttecte caaacacagce agcaaaattg gctcaggttg aggtgttttt ctcaacttcece 1860
ctggagtcca geccctggaag ctggatcagg aagetgtgtt gttctactgt gattcccect 1920
ggcctgtate agecttgeccct gaaacaacca gcattcecctgg ttatcccaca caggtggggce 1980
actctaggaa gaccagggat caagtgtggg ggtgtaggga tagggggtgt ttggggaggg 2040
caaggcagtt aattaaggca gctgccagga ggtctcectce caaactctac aaagctttat 2100
cagcttggag gtacttctaa taccatttce tttcattgtt teccttttggt aattaaaagg 2160
aggccaatcc cctgttgtgg cagctcacag ctattgtggt gggaaaggga gggtggttgg 2220
tggatgtcac agcttgggct ttatctccce cagcagtggg gactccacag cccctgggcet 2280
acataacagc aagacagtcc ggagctgtag cagacctgat tgagcctttg cagcagctga 2340
gagcatggcc tagggtgggce ggcaccattg tccagcagcet gagtttccca gggaccttgg 2400
agatagccgce agccctcatt tgcaggggaa ggtatggect ttggaaggag agctggctca 2460
gttgtgggag gaagatgcag gactgactga tccctgctec tggggagetg gagttctetg 2520

tcgctggact agaagggctt tgtttggagg ggcaattcaa ttcagccagg gatgatccta 2580
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atactceccte ctccacttge ctectgagggt cctggggcetg cttttetteca tgcagtgggt 2640
tttactgttt gatagtactt cactcaaatg agttggaatg aagtttgccc tcacctctga 2700
gaacctggga gcagctgaat gtacctgegt gttaggactg ggaggggaca cctgcttgga 2760
gaccgagacc tggcagtatc tgacatctca gtgttcecctte cacagatgta tcacagattg 2820
gcttgattte acctttggct ggatgggacce ttaggtagga agggagtcac ccccagtgaa 2880
tctcaggcag cagattctge acttcattta acaacttttc ccgaggagag gggctacagce 2940
aggggctcta agtgacttgg ggtacgctct gccagccagg atgaattgte cctetettgg 3000
gggtcacaca gtggggaagt ctgcctgcat ccagggccgce tggactcctg tccatttttt 3060
cagatgaact cagcaaacat ttgctgggca tctecctgggt gctaagcatce ttgccaggtg 3120
ctggggttgg aggcaaggga gacagccttt gctettgtga aggcacttgt ggtacagagt 3180
caggggccaa caagcaaacc dgtcaagttgg tggttcctga gecattctcta tgtctggget 3240
gctgtggtgg gcacacaagt gtaagacggt tcctactcge cagtttggat gcagaggcag 3300
gaaggaatga ggtgtgtgtt agctcccage tgcttcagga ggcagggatg tgaggcccag 3360
cgggcctgga gggaaggcag cgttttecte ctgtecttggg cctgggactg ctgtetgtgg 3420
aaaggtgccce acaggtccca gcectcacagceg attgttacce ttgggectgg cactggccag 3480
gggtttttte gggggccaga agtccatgtt caaaggggaa aagggggtca cgaggatcaa 3540
tcttttetee tgctttaaag aaatgttttt gctactgcat geccctgatag tcegccacacce 3600
agcagccgece tacctgggca gcaatgacca gctcacgtet cttgcttcett tgcagatgat 3660
tcetgecaga tttgecgggg tgctgcettge tcetggceecte attttgccag gtaggtacaa 3720
aagggcctcece atttcectcatt cctgccccag ggcecatcectgg agtgacacct ttceccgggaat 3780
cagcaggtgt gtctggagct cacctgtgtg cccagccecta acttaggctg ttggttgect 3840
cctgtgaagg ttctgcggag ttecccaccct tgacttgtat tccagagacce aggtgcctgce 3900
aaatgccatc tecctgttggg gaattaagaa gcataaaggt ggcacagaac tgtcctatat 3960
tatgggggca caggatgagg aggaaggaat ccaagacttg gatggattat tagttttcga 4020
taagattgtg gaggtcacct tgttgaacct cccatggtac aatgaagaga ctgagggtca 4080
gagaggagaa atgactgctc caaagtctcc tagagccaaa atcagaggtc agtcttectg 4140
ggttccagge caacaccctt tccactgcac tgcatcatac tgctgccctt cccttgctaa 4200
gattctgggt ctgcaaatgg cgggagggga cttttgacct tgggcgcttt ccacttagat 4260
ctctcaggtce agcagcatcc agctactgce cacaggtgag tctgggaaaa aaaatacaca 4320
tttgtcacac tctctgcatce ttecctactag gtgggtettt tgccggggaa cccagaacac 4380
ttagagattt actgctgtat ttccccacct gccgacacac acacacccat agtcagtgaa 4440
ggagttagcc tgtgacgccg gaggagttca cacttcagag agtctatgtg tcaggcacac 4500
agtctgatct gtttaaaatt taacatgccce aagacatgct agtagattta tgtacaaaga 4560
tgctcactgce 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 tctttgtectt ttcttttcett tttettttte tttttttttt 4920
cgagacagag tctcactctg tcecgcccagtce tagagtgcag tggtatgatg ttggctccect 4980
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gcaacctetg cctectggge tcaagtgatt ctcectgecte agectcacca gtagectggga 5040
ttacaggcgce ccaccactac acccggctag tttttgtatt tttagtagag acagggtttce 5100
gccatgttgg gcaggctggt cttgaattcce tgacctcagg tgatctgeccce accteggect 5160
cccaaagtgce tgggattata ggcgtgagcce actgtgcccg geccagcecttet ttgttttett 5220
ctgtatgccce caaattttta ataatggaca tgatgacatt ttaaatcagt aagtaaatgt 5280
cattgaaact aatggatttc ctgaaaaact gttccttagt tattgctgtg agtctggggt 5340
catatctggg agctgaaagc aacagcttta gtctcattta ggatggaaaa tacctcccca 5400
cagcccagtt tctatcagag gcagtctaat ttctacgagg ccagagaggt ttgagctgat 5460
ggtcccagtt gtgccctgag atcaccagcec caacctgtgg cctcetceccte cagggaccect 5520
ttgtgcagaa ggaactcgcg gcaggtcatce cacggcccga tgcagecttt teggaagtga 5580
cttcgtcaac acctttgatg ggagcatgta cagcectttgceg ggatactgca gttacctect 5640
ggcagggggc tgccagaaac gctecttete gattattggt gagttcetggg cactgcaggyg 5700
aggacttcag agggagggct ggctgagctce agccctggtg tgggggagga ttectgetcet 5760
caggacagtg tctgagtgga aaggtcactg ctgagaacaa ggagaggaac agcctttctg 5820
tgacacgtag cccctcecttgg ctttececcgg gtetectecce acgggagceg ggtgggatgg 5880
atgaagagag tcttcatctt tggtagtcca ctgtgtecegt tgctectgggg cccggcgatg 5940
ccetgggaac tccacagcat caaggcaaat gatgaactag agaaggtgct ttggaacgtg 6000
taaaactcct tgccagagag aagactcgtt gttgttttet tggtggcctg tggatcagaa 6060
catcagctta tgctgaggac ttcctgtatt cctgcagaag ggctggtact gtccctgeca 6120
tgtcecctgeca teccccacaac ageccctggga tgtagctgta gtcatcccag ttttaccaat 6180
ggagaaccaa ggctcatgaa ggttgcatga tccttccaag gectgacaga caataaaagg 6240
tggagctgag gccgggcacg gtggctcatg cctgtaatce cagtactttg ggaggccaag 6300
gtgggtggat cacctgaggt caagagtttg agaccagcct ggccaacatg gtgaaacccce 6360
atctctacta aaaatacaaa aattagccgg gtgtggtggt gtgtgtctat aatcccagcet 6420
acttgggagg ctgaggcagg agaatcgctt gaacctggtt gcaataagct gagatacact 6480
ccagectggg caacagagcg agactccatce tcaaaaaaaa aaacaaccca caaaaaacaa 6540
aaaaactgga ctaagcaggc caaggacaga gcccaaggec aaggcttaat ctagaagagg 6600
gctcagaagt gccccactca agtttggtca aggagggagt ctttggcaac acctggacac 6660
ttacctgaga tctgggctgt agggctectg gggtcattge tccatcagte agcggggact 6720
gacacagggt cctccatgtg cccagcactg ggctaggcte tgtctagcac ctggctatag 6780
ctatgagctc ctttttgggg cgttttctge tgagaaaagg ttacgtagat aatgattctt 6840
aatcaatgta ttcatttttt gagaggagta ataatcacta ctattgactt ttttctcttt 6900
caggggactt ccagaatggc aagagagtga gcctcteegt gtatcttggg gaattttttg 6960
acatccattt gtttgtcaat ggtaccgtga cacaggggga ccaaaggtaa gccaacaatg 7020
tctgagttag aaaggaccct agggatcccce tgacacaacc ccctcatttt tagatgagga 7080
agctggggece cagagaatgg aagcaaatgt tccaaggaag tgagtagcag ggctgggtga 7140
gagccagcete tcccgattge tgatctaggt cctcagccac tttgcaccat gttcectgaacce 7200
ctacaacatg gggttggggt tagaaggtgg gagagacatc cagaaaatgc acaagaagcce 7260
cacttctgaa cttagccttt gecctcecaga gtctceccatge cctatgecte caaagggcetg 7320

tatctagaaa ctgaggctgg gtactacaag ctgtccggtg aggcctatgg ctttgtggece 7380
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aggatcgatg gcagcggcaa ctttcaagtc ctgctgtcag acagatactt caacaagacc 7440
tgcgggcetgt gtggcaactt taacatcttt gctgaagatg actttatgac ccaagaaggt 7500
aagatgttct gggataccat ttccctaaag tgtggccatg ctttttattt ccttgctcat 7560
aaaccttcac taacatgcct tcececctggcat tcaagcectca ctgtgaccte acctcaattt 7620
atgttgccaa ccttatctet ttgcattcca ttccaatgecce tagacctcta gtgaaaccag 7680
gtcttagage tcctcaaagce tgacttegtt caactttgaa ttcacaactg ggttgcctga 7740
ggaggggtga accagccaag ccagagatgg gtcaagtcaa aactcctgtg ctgctcagta 7800
gtgggattgc acttgtgaat agccgcgcac tccagcectgg gaaacatagc cagaccctgt 7860
ctctttataa aaaattaaaa caaaacacac aaaaccacca gcagacctag aattttcacc 7920
cagaagttct gggacaggca taactgaagc attactttcc tgaaactttce ctccacaggg 7980
accttgacct cggaccctta tgactttgce aactcatggg ctctgagcag tggagaacag 8040
tggtgtgaac gggcatctcc tcecccagcagce tcatgcaaca tctcectcectgg ggaaatgcag 8100
aaggtgggtg tggactggcc tgggtgcacce tggatggtgt gtgatttctg gatctaaaag 8160
acagaaggac tcagtctcat atcctteccat ctgggggagg aatggactta cgcagggcca 8220
tttcctecaa aactaactgt ggctagagtce taattctaat acatctcgag cctgaagcetce 8280
taaaaatgag tctgggctaa tgacttcagg tgctgaggga gctgccttgg ttteccctage 8340
agggctaagt ctcagtgcca cactcaggga gacactaacyg gagcataccyg ctgaggcggce 8400
ccetettect gecagggectyg tgggagcagt gccagcttet gaagagcacce teggtgtttg 8460
ccegetgeca cectetggtyg gacccecgage cttttgtgge cectgtgtgag aagactttgt 8520
gtgagtgtgce tggggggctg gagtgcgect gecctgcececet cctggagtac gcccggacct 8580
gtgcccagga gggaatggtyg ctgtacggcet ggaccgacca cagcegegtge agtaagtegg 8640
cceectgece cgtectgece tgeccggggat gaacggtetg tectgggtgg tgtccecttag 8700
ggtgcttegyg ggctgtgtca cgtatgtgeg gectttaccac acccagccag ccagtgacta 8760
caaagccacg tgtcccggac ccatttectg aatggctect gecctectgte aaacgggcett 8820
cccaaagece cgtgtectge cectgectee gteccgecee cacgectece ctggegecce 8880
ctgacttccce tcaggaaatc cgacccectge actcacacag tgttctctge tteccaccaa 8940
gatcttggca gttgeggttt tggtttttgt cttcaccgec tgcccgecccg aattgatgag 9000
gagcaggacg ctgacctggce tgtccgtgtg tggtgatctt ggggaagggt gggggtcectg 9060
ggtgcccega tgggtettgg taagggectce acaagatgga agatgttcat ctaagggagg 9120
ggtggectea ggggggcacyg tggctcactyg ggggtgagaa ggacctggaa gectgaagac 9180
agaggggagc agtcagagtg ggcacgagag gctcaggcetyg tggcatgget ggtgagatga 9240
tgcaccggtg ggacctgccece tgggtagacce cctttgatgt tecttttcag geccagtgtg 9300
ccetgetggt atggagtata ggcagtgtgt gtecccttge geccaggacct gecagagect 9360
gcacatcaat gaaatgtgtc aggagcgatg cgtggatggc tgcagctgcc ctggtaatga 9420
acttcccact ttatttacag atcagagacc ttgccagcac ttcccttect tatattgecat 9480
tatgtgaaag ataaacacca cagaacaagt tctttgagct tcctggaaga aacccaacca 9540
ttgtcectgg ggattctata gttgtgggat gagtgacgca atgacaatgt tgaggtcttt 9600
gtcttgatge ccttgaccce agagggacag ctcectggatg aaggectcectg cgtggagagce 9660
accgagtgtce cctgcgtgca ttccggaaag cgctacccte cecggcaccte ccectcetetega 9720

gactgcaaca cctggtaatg ggggctgcge agcgtgctcet gggagacctg cctgggggac 9780
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tggggaggga agaattttaa ccctatgaag attctgctag caccagctcet tttettttee 9840
cacatcecctt cgtttgggga ctgtgataac taccaagagc tctaaatcca tttgcatacc 9900
cttgtgtttg cagaaccacc aatgacctgt gctttttece tccaacagca tttgccgaaa 9960
cagccagtgg atctgcagca atgaagaatg tccaggtagg cgacctgccg ctcattctet 10020
tcetecttee ctgaatcggg gaggcegtcete ctectatttt ctcecgtagaac ttgtttttag 10080
actggtttgg gcaaaggacg tccatgcagt tttggggaag ggcaccctge ttgcatatge 10140
attccacctt ggccacccca ggggaagtgce cctcacctee cattettcete ccttectetg 10200
tgtcteteca ggggagtgece ttgtcactgg tcaatcccac ttcaagagct ttgacaacag 10260
atacttcacc ttcagtggga tctgccagta cctgctggce cgggattgcc aggaccacte 10320
cttctecatt gtcattgaga ctgtccaggt gagectttgece agcecccggcetg ctggtegggt 10380
ggtgggttga ggcctttcte tgattaagag ggtcctggge tggggagctg gataggcagg 10440
gggtgcagca aagtcaccct gtgttccecte ttggcagtgt gctgatgacc gcgacgcetgt 10500
gtgcaccege tcececgtcaccg tceeggctgece tggcecctgcac aacagcecttg tgaaactgaa 10560
gcatggggca ggagttgcca tggatggcca ggacatccag ctccccctece tgaaaggtat 10620
gcttegtect gcectecatcag gcecectgggget ggcacagccec atcccttage accctectte 10680
tcaaccctgg cctaagtcat tgctcttcag tgctaccate cttttgagac accccattte 10740
ctcccaaata catctgcctg ccaccaccct gtecctctece cacctetgee tgagtectgt 10800
cctgetgggt teccaggtgac ctceccgcatcee agcatacagt gacggectcecce gtgcgectca 10860
gctacgggga ggacctgcag atggactggg atggccgcgg gaggctgctg gtgaaggtag 10920
gtgcecctcac ggggtactgg ctcecectgegg cccgaccctt acaaagtacce ccttgtgete 10980
tgggtagaat ggctttgtgt ggtgggagaa gaattcccag agtggecctgg tcectctectge 11040
agctgtecce cgtctacgec gggaagacct gcggcctgtg tgggaattac aatggcaacce 11100
agggcgacga cttceccttacce cecctetggge tggcagagee ccgggtggag gactteggga 11160
acgcctggaa gctgcacggg gactgccagg acctgcagaa gcagcacagce gatcectgeg 11220
ccetcaacce gecgcatgagt atgtgaaccce gggggcaagg caggagggga gtgttgacceg 11280
ggaggcgtgg cccccactcee tceeccaccac atcccagget cgctcectcecte gcecceccacage 11340
caggttctce gaggaggcgt gegcggtcect gacgtcccce acattcgagg cctgcecatceg 11400
tgccgtcecage cecgctgcect acctgceggaa ctgccgctac gacgtgtget cctgectegga 11460
cggccgegag tgcctgtgeg gegcecectgge cagctatgee geggectgeg cggggagagg 11520
cgtgcgegte gegtggcecgeg agccaggcecg ctgtggtgeg tgccctcecect geccgcagee 11580
ctcecgggecg cceccccaaat cegtecacgt gtgetttteg aageccttte tetgegttgt 11640
ttecctgtgga aattgggggt cacagctaca aggggtggca agtcctagaa ccacagtcct 11700
tgctgtceccaa cattcccget gaggecttac ttcecttctect ctcetettceta gagctgaact 11760
gcccgaaagg ccaggtgtac ctgcagtgeg ggaccccctg caacctgacce tgccgctcete 11820
tctettacece ggatgaggaa tgcaatgagg cctgcctgga gggctgcette tgcceccccag 11880
ggctctacat ggatgagagg ggggactgcg tgcccaaggce ccagtgcccce tgttactatg 11940
acggtgagat cttccagcca gaagacatct tctcagacca tcacaccatg tggtaagtge 12000
aggcagcagt gtcagggacc tctaaaacag cagagctggg gaggaaaacg ggatcaatta 12060

agcaaataac tgaaaaaagt cccatgggat ttagtgacgt ggggatcatc cattggtaac 12120

gttagcaagc tgtgcttcag gaggggttat gggactggga cctggttgga aggggcagag 12180
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agtgagtggg aggtgaagat gtggaggcag cgagtataga cgagtctcgt gaagctcgge 12240
tatgattttc ttctctgcag ctactgtgag gatggcttca tgcactgtac catgagtgga 12300
gtcececcggaa gcecttgectgcee tgacgctgte ctcagcagte ccctgtcectca tcgcagtgag 12360
tactgtccce ctggaaggcc cattgactcc atcctgeccca gattcecctcac gtgtggaatg 12420
gcgggagaga gctgggtatg taagccagag gtcagaagcec caggtgagaa gatgccctcce 12480
cagtcccaca cagggaccct ggctcaggca gccgctggte cccecgtgagtg ggcaactctg 12540
agtctcttga atttagtcac agactctagg ggaccaaagg acagtgtgga aggtaggtcce 12600
attatctcct tcactaatca tectcectttget tttectacct tcgaggcaaa aggagectat 12660
cctgteggece cecccatggte aagctggtgt gtcccgetga caacctgcegg gectgaaggge 12720
tcgagtgtac caaaacgtgc cagaactatg acctggagtg catgagcatg ggctgtgtcet 12780
ctggctgect ctgcccceeg ggcatggtga gtcaccagge acagagctgg tgcctgecccet 12840
tcagttttct tgtaggcagg aggagggctt tagatcagtce actgtggccce tgaggacttt 12900
tggattcecttt tctcttaggt ccggcatgag aacagatgtg tggccctgga aaggtgtcce 12960
tgcttecate agggcaagga gtatgcccct ggagaaacag tgaagattgg ctgcaacact 13020
tggtgaggct cagtgagggg ctgcgcecggg gacccaggcece ctgcecgggtgg agtgagggtg 13080
cacgcggcca caggacctte cgcacttgga caacccctte ccttetttge ctcagtttee 13140
ccettttagg gacagccact aggcttecect gtcectcectget gggcecccatg ctgggectat 13200
gaagtccaca ctccacgcta caggtcctca acttecttgg gettectgga gggttgggag 13260
gcacccagag tattctgtgt tccttcattg cctcecatgge ccagatgggce ccctcaaacce 13320
caaggtgccce aacttgtcat ctctgccatg actgcteccta gtgtetgteg ggaccggaag 13380
tggaactgca cagaccatgt gtgtgatgcc acgtgctcca cgatcggcat ggcccactac 13440
ctcaccttecg acgggctcaa atacctgtte cccggggagt gccagtacgt tetggtgcag 13500
gtgagaggtg gggagatggg gagagggtgce tgtttettte taggaggggt gggaggtgtg 13560
gcctcaggtt gggttetgtg gatctgtetg cagaaacaac tctggggtct ggtttctact 13620
ggagtacttc ccagtcctte acagaagtgce ctgaagcggt aggggatttg aagctcaaag 13680
tggttgtcca tttteccctet getcacctgg ggacttataa aaagggcatt cacctgggca 13740
tatccececgt ceccccagaca cacacagagg cacatatgcg cagccatgga cgtggcaaga 13800
tcetgtgaca cgtactcaaa ggcctgtgat gaagagatge caatcttctg gtctggtgag 13860
agccagtggg gataatggtce ttctectgge actecctettt ccccaggatt actgeggcag 13920
taaccctggg acctttcecgga tectagtggg gaataaggga tgcagccacce cctcagtgaa 13980
atgcaagaaa cgggtcacca tcctggtgga gggaggagag attgagctgt ttgacgggga 14040
ggtaagtgca gcctcatcte caccctcatg tecccgetttg tgcttcectgece acttaatagg 14100
aacatttcca agcattcatt tagagctcgt gtgaatggaa taacgcacag ccattaaaga 14160
ggatgaggtg agatggtcac agacatgtcc tggcgtgggg ctggcecctgca ggggtgcagt 14220
ggcaggtggyg gtcctggagg ggtggcagtg cctgcacteg tgggcactga agacagatgg 14280
gcaggtgtag agtggaggga ggatctggct gtcgagcctg cccttcatcce tcecctggattt 14340
cttgctttgt cttcectceccag gtgaatgtga agaggcccat gaaggatgag actcactttg 14400
aggtggtgga gtctggccgg tacatcattc tgctgctggg caaagccctce teccgtggtet 14460
gggaccgcca cctgagcate tcegtggtec tgaagcagac ataccaggtc agtggettte 14520

ttgcttcatce ttgttgggga cttggecttt ggagtgtttt ctgctccctg atcgtaggte 14580
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tctaaggact tgctttatga atccaggtgc tcctgtgttg ggtgcatata tatttaggat 14640
agttagggac agtgatagtt cccaccagtg atctcagggce caaggctgcce tgattcccac 14700
ctectgeectt ggctgactat gtgacatggg catgttgect ctetgtttecce atagetttaa 14760
ataaaatggg gccagcaagg aagctcagga atgggtcttg gcaatggcaa ggctttgctg 14820
ctcacctegg gectectetg agtctetgte ccecgectectee tectettect cgaatgeccet 14880
ctgcctecat tgccgccagg aatgttecce ttteccectga geccggagage atgctectgg 14940
gcttgacggt gctcatccct caacttgtet ctcaaggaga aagtgtgtgg cctgtgtggg 15000
aattttgatg gcatccagaa caatgacctc accagcagca acctccaagt ggaggaagac 15060
cctgtggact ttgggaactc ctggaaagtg agctcgcagt gtgctgacac cagaaaagta 15120
cgtctgggte tectgtgtgga cagagcccta gagecttgett cctggaatgt cectetgtee 15180
ccattgtcat gggggctgga aggggggttg tgggtggtat gacctccagg tggctgcagg 15240
gtgggaagga gggtctcttg gatccttetg ggctgaataa ccccagtttg accagctgac 15300
ggctggcecta tectettgect ggtteccagg tgcctetgga ctcatccect geccacctgee 15360
ataacaacat catgaagcag acgatggtgg attcctecctg tagaatcctt accagtgacg 15420
tctteccagga ctgcaacaag ctggtgagga ccttgagggt agtgggaagce agacggtccce 15480
aaggcttggce ctggtggtat ggacacagag tgtgaccttce taacgtggac actaccctcecg 15540
tgtcttgaca tgatctgcac caagacacca cttcggettt ttttettgge tttcaatctg 15600
ggaaacaaaa agtaaaatca acagtttcta ggggaagcaa tgcctggcaa aacatttcct 15660
tctgcatgag aagtaactcc ccttggcatg tgccaatget tetcetttcag ccccagtcett 15720
aggatttgtt ctcttattga agtatcttgt tttcaacacc agagccagag atttcetttt 15780
cctgtcactg ctgcatttgt ccagaccaaa agaccttect ctcccaccce ctaaaaccce 15840
ttggtgccca tttcttgtet cacagaaatt cttttctgge cttaattttg gtgattttga 15900
gtcctegtat tatgacttat ttttgtgtect tcatctctaa tgacaaggag gaattcgtte 15960
ttctggaaaa tcctcaggcet cattgtgtte tgcagaaggce cagcagcact gcattattca 16020
actcttettg ctggaatgca gattagaaac taagaatctt gecttcecccac tcattecccte 16080
tttgagacca ttgagctgca tttctectte tacctggace cccttatcct taaattgacce 16140
atcagaacat ttgcacccag actaagagcc agagttcctg acacctggcc ataggectgg 16200
gccacctgag gctgectttg caggtggacce ccgagccata tctggatgtce tgcatttacg 16260
acacctgctce ctgtgagtcc attggggact gcgectgcett ctgcgacacc attgetgect 16320
atgcccacgt gtgtgcccag catggcaagg tggtgacctg gaggacggcc acattgtgece 16380
gtgagtactg acgccctcat gttcectcagat gecccteccctt cttecccatgt gtctatgett 16440
gaagaccttg tgagtgcagg gggatatctt catgggcgag aggaattcag aaccaataga 16500
ttctggttta ggtgcttcaa caatccagaa gtctctaata ttggtgacgce ccatagtcce 16560
ctagttcccce aacattatct ccagatggcg caggccatca ccacatgggt ctgcagtcct 16620
ggaggctttyg cctgttgtgg ccacagectt gtctectgte tacacageccce agagctgcga 16680
ggagaggaat ctccgggaga acgggtatga gtgtgagtgg cgctataaca gctgtgcacc 16740
tgcctgtcaa gtcacgtgte agcaccctga gccactggcece tgccctgtge agtgtgtgga 16800
gggctgccat gcccactgce ctecaggtga ggcctcectate ccectgggggtce aggetggtgg 16860
gatgggatag ggatggatgg aaaggtgctt ctaggtcttg cttcatctca gcctccacct 16920
gccacgtect atctctgacce tgcaaggctg ctgcaggtte cgtgggttct ttcatcagag 16980
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tcaggacagt cgtgattttt ctcaagtcga gctcctccaa aatgectttte tgtgectatt 17040
tatgggattc tcacctaaag cagcccectgce cgatagaact ttctgcagtg ggggaatgtt 17100
gtattgaatg caggcaggag gagttggctt ctagggcagg aggaggagtt ggctcctcece 17160
ttttagttaa aaatgaggct tcecctcegtggg aaaggggagce gttttggttce ctaatgagag 17220
ctttecttttg cagggaaaat cctggatgag cttttgcaga cctgcgttga ccctgaagac 17280
tgtccagtgt gtgaggtggc tggccggcegt tttgcctcag gaaagaaagt caccttgaat 17340
cccagtgacce ctgagcactg ccagatttgg taaaacagat tcctgggttg tttgaagtga 17400
tgaatcttat tgcttctcecca tgttttgaag gtggggggca tgctatttgg ggacagatgt 17460
taaacaatga catctcactt ggatgtggaa tggtccatgg gatctcaagt tcaggtggaa 17520
cagaggagat tctgtgggaa tatggaagtc attgtacact gtagggctca gaagtgtcca 17580
caggttcecttc ctgaaccatt ttaatttctt cgctctttte tgcagccact gtgatgttgt 17640
caacctcacc tgtgaagcct gccaggagcece gggaggcectg gtggtgcectce ccacagatge 17700
cceggtgage cccaccacte tgtatgtgga ggacatctceg gaaccgceccegt tgcacgattt 17760
ctactgcagc aggctactgg acctggtctt cctgctggat ggctecctceca ggctgteccga 17820
ggctgagttt gaagtgctga aggcctttgt ggtggacatg atggagcggce tgcgcatcte 17880
ccagaagtgg gtccgcegtgg cegtggtgga gtaccacgac ggctcccacg cctacatcgg 17940
gctcaaggac cggaagcgac cgtcagagcet gecggcgcatt gccagccagg tgaagtatge 18000
gggcagccag gtggcectcca ccagcgaggt cttgaaatac acactgttcc aaatcttcag 18060
caagatcgac cgccctgaag cctceccgcat cgcecctgete ctgatggceca gecaggagece 18120
ccaacggatg tcccggaact ttgtccgcta cgtccaggge ctgaagaaga agaaggtcat 18180
tgtgatccecg gtgggcattg ggccccatge caacctcaag cagatccgece tcatcgagaa 18240
gcaggccect gagaacaagg ccttegtget gagcagtgtg gatgagctgg agcagcaaag 18300
ggacgagatc gttagctacc tctgtgacct tgccecctgaa geccectecte ctactcectgee 18360
cceccacatg gcacaagtca ctgtgggcece ggggctettg ggggtttcega cectggggee 18420
caagaggaac tccatggttc tggatgtggc gttcgtectg gaaggatcgg acaaaattgg 18480
tgaagccgac ttcaacagga gcaaggagtt catggaggag gtgattcagc ggatggatgt 18540
gggccaggac agcatccacg tcacggtgcet gcagtactcec tacatggtga ccgtggagta 18600
ccecttecage gaggcacagt ccaaagggga catcctgcag cgggtgcgag agatccgcta 18660
ccagggcggce aacaggacca acactgggct ggccecctgegg tacctcectcetg accacagett 18720
cttggtcage cagggtgacc gggagcaggc gcccaacctg gtctacatgg tcaccggaaa 18780
tcetgectet gatgagatca agaggctgcece tggagacatce caggtggtge ccattggagt 18840
gggccctaat gccaacgtge aggagctgga gaggattgge tggcccaatg ccectatcect 18900
catccaggac tttgagacgc tcccccgaga ggctcecctgac ctggtgcectge agaggtgctg 18960
ctccggagag gggctgcaga tccccaccct ctcececcctgeca cctggtatge tggcaccttg 19020
tgtgcaggtyg ggagggctgg gcgagggctg gcatggectt ggtgctacat gcatctgcca 19080
agatacgact cgggttctaa tcctggectte cctggtetgt gtggecttgg ttgaaacttg 19140
ccttcaaagg gectgtgttt cctcacctee ctggcaggga gacaaactgt gatcettttt 19200
cggggectge tggcacctgt gtgctcacct tceectggttgt ctttgcagac tgcageccage 19260
ccetggacgt gatccttete ctggatgget ccteccagttt cccagettet tattttgatg 19320

aaatgaagag tttcgccaag gctttcattt caaaagccaa tataggtggg tgagcgaggce 19380
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acctgaagca

cgcattttet

agcatcacca

cttgtggacy

ggctggatgc

ggccagtcac

tcttecacgt

tttaagtgac

tggcegtgatce

ttcagaaatg

cgtetetgtyg

ggtgtacagt

dgacagggag

cctgacacag

atgtatgtga

ccagtecatt

agtgacagtg

ggcaggccca

catggtcacc

ctttcttact

ttttcagagt

ggttcagaat

ttgttaggat

ctttgaaaga

cctttggtet

acatcttgtg

gttcaattet

ttcectgect

cagtgccaca

aactgtgacc

gagacctgtyg

gegtcagaag

ccaagtgtta

aaaaggagga

tctgtgtgea

acgtcgeatce

cacatcgtga

tttcaaaaca

gcaaggcagg

cacagtgaca

gcaggtgacyg
cgtteegttt
ccattgacgt
tcatgcageg
agaagctgca
tttgctectt
ctctecagat
ttaaggatcc
tgttctecat
catggtgeca
gattcagtgg
cctcaattca
ggactttatg
agtagcagct
ccagectgga
ttgagectte
ttcectattg
gcaggcgact
ttgggcaatt
tccctcaaaa
tgagttgact
ttctgggtga
ttgcatggat
aaggttagag
tagtccagtyg
ttttgettee
aggggtcagt
gaatctgetyg
ccgtgacttyg
gggggctgag
getgeegety
tgtggttcta
cttacctaaa
aattgttcta
acttggtcac
catcctetge
cctttgatgyg
aggagcagga
getgcatgaa

tggaggtgag

aagaggctct

agggcctegt

gccatggaac

dgagggaggce

ttetggttet

ggcettagtt

ctcaactggyg

accgttaaga

cctecagggga

dgccgggage

atgcagcage

ggagagcgat

tgcttggtte

cattaatatc

aaacatgagg

ttgcccacag

gaattggaga

ccaacgtggt

ccttecteca

tcatgtcect

tcaaaaacta

aagatgggaa

gaggatggga

atgtgtttgg

cttcctttta

tgtctcatgt

tgtctggeag

ttttcttety

ccagccagat

gecttegtge

gacctgecce

taatttgcca

cctetctace

tatgacctca

acctgectgt

ttetetetgt

gcagaatttce

cctggaggtg

atccatcgag

aagtactttc

ttttgtgget

ctcactcagyg

gtggtecegg

cccagccaaa

tatttttgge

tcttetecty

tgttcettgy

cagggtgtcg

tgccttggge

ctcaaaggeg

tgatgcegee

gtttgttgte

actgctgtac

tgttgactga

ctgtattcag

atcctttcectt

tcgctacgat

gaagctccag

caaactgtge

atgtctccac

gaccaggttyg

ctaaggtcett

atgagaagag

ggctettgtt

ctattatctt

acagggggcc

atgggcttag

cagcccgggyg

ggccagacct

cctaacagec

tgtgagtect

cattttatgt

tctcagagec

aagggcctgt

ctgcatgtag

ccaggegtgt

aagctgactg

attctccata

gtgaagcaca

tgtggatceg

ctacttgatt caaaataatc

tgtcagtgct gcagtatgga

agaaagccca tttgctgage

tcggtaacgt tggtgecaca

ataagtgact gtgtgacctce

gaaagtgagg ggctagatge

agtttctgaa tcattcaget

agccgcagte agtactgact

tttgctgtge gatacttgac

gtggtcatce tggtcacgga

aggtccaaca gtaagaatct

tatctcteca tgaggacggyg

ccctattget tacaatagta

acatcttect catagggcetg

atgctggata taacgtcagg

gtctetttge taactctagg

gcagcecage tacggatcett

cgaatcgaag acctcectac

tctggtgagt cttataatac

tgttaacctt gttcagattce

cttaagcaga cattgtgaat

atttgtgtct gttgcaggat

ggtaagttce tttetgttga

cccactggtt aatttttect

gtttttgegg gtccatcetgt

tcecttgetgt gtaggectgt

agttggagta cctcatctta

acgtctggac cttgccagac

tgctgaagag tcatcgggte

agtccectgt taaagtggaa

ttgcttctee agccagggca

aacaggaaaa tatttaatgg

ccagtttect aatctgtaaa

tcegttetet actgtattta

taggcatggg ggtttggata

gcacaggcag ctccactcegg

gcagcetgtte ttatgtccta

atggtgcctyg cagccctgga

gtgccctete cgtcegagetg

tggtaaggca atagaatgtc

19440

19500

19560

19620

19680

19740

19800

19860

19920

19980

20040

20100

20160

20220

20280

20340

20400

20460

20520

20580

20640

20700

20760

20820

20880

20940

21000

21060

21120

21180

21240

21300

21360

21420

21480

21540

21600

21660

21720

21780
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aggaaaacca

gecttetget

cttgtettygy

agatagcata

gcatcaggat

ccaaagggaa

aacgtcagge

attgattaaa

atcataaaaa

caggtgacgg

aacgtttatg

ttcactccac

acgtatggtce

tataaacctt

cgagggtcag

cccagggeca

gaacggagce

tgttcaggaa

gtgtettgte

ccacaaggte

ggagcaagtg

cgttgactgg

gagaccagcet

agaaaggttg

ttctatggaa

tttgtctgat

cctttgcaag

caaccactgt

ccatcectcec

ccctgaagag

ctgggecttt

geecetttety

cctgteagat

ccacggecaa

tgcaaggcce

tagagtccta

gagccccatt

caacggtcag

ggacactcat

cctactagtt

cctggaccetyg

taagtggagg

cgtgatttca

aaattgtgaa

tgtttactcg

acatttatgg

tccaaaattt

tgcttacaaa

cctaggatte

tgaatgggag

gtgccatcat

aaaacaatga

tgtgtggtaa

acttgctcta

attctggtga

ctcagtttat

aatgacttca

tggactgtge

cccgacaget

ctggctecag

tgtgaggtga

aggacacctg

aactgggett

ggaaatatag

ggtggggagy

gattaaccat

tgaccteett

gagcatggcet

gaaggctgtt

gectgeacte

cacttcccat

aaccttgett

ctgcacatge

aggtgagagt

cccagccacce

gagtgggtgg

ctgcacctygyg

acttaagagt

ctgtcagagyg

ttcagtgage

gtggcagttg
agaggagtac
tgttgttecg
tttagtgcca
gaaggtatta
cctaaattag
gaaaagaaaa
aggttacact
ctcattgeta
actggtctcet
gecatgaggte
gttccaactyg
gaacatttte
ctctgagget
ggatcaagaa
ctttttttty
tgctgaggga
agcggecagyg
cccactgeca
ccacattcta
tcgectetta
atttctgtygg
gcteagecte
tcectecattet
atgaagattg
gttgaatcag
ctctgtetac
gtceceggea
tctgeectee
agtgcattgg
ggggctgega
tgcccteagt
ctcageggge
cctecectee
catcttcace
gettecttge
ggtcgacatt
ccectggagy
tccegtggec

aagaacattt

cttttagttyg

cactttctta

ggctcagatt

gtttctggca

tgagtccaat

gtcttttgaa

ctgcaaaact

atgccaactt

ggactacgga

gttecttacy

agattcaatc

cagctcagec

tcaactccte

cttggatget

tggcctgtet

tttgtttgtt

tggcacagtc

gcagacgtge

ggtectecte

tgccatctge

tgcccaccte

tgagtcteca

tctgtgeccee

ggtggtcata

gtggaaaata

ctgtgeccat

agctatgtca

ctgtgatgge

agataaagtc

tgaggatgga

attctggget

tcctggaage

ggaaggtcaa

ctggtgecett

tctggcagag

ccagectgea

ctcagattaa

gtaaatgtga

tggatccttyg

caaatccctce

atgctettgt taggagetcet

gaggggttta ttgccatcece

tgcaagatgg aatcactttt

ctggtggaga attgggattg

gectaaacce tgtaagettt

aatatttaag gcctacataa

gatatatata tatataaatg

ctttacttgt tcgtgtagaa

tgagctettt cttetttgtg

tgggtgggaa catggaagtc

accttggtca catcttcaca

ccaagacttt tgcttcaaag

ttctececcect getatacatt

tatatttcag ggtctagtag

ctggcatcaa tgtttttgta

tctetaggga tectgtgatga

accacagact ggaaaacact

cagcccatee tggaggagca

ttaccactgt ttgctgaatg

cagcaggaca gttgccacca

tgtcggacca acggggtcetyg

agttacctct gaaaatcctg

agattcttta tttagctgca

tgcccagect aaagttetgt

geegtetetyg cceetggcaag

ttcactctgg ctggtgtggg

tgcccaccat ctetggtceta

aacgtgagct cctgtgggga

atgttggaag gcagctgtgt

gtccagcace aggtaggage

tcgtacctag aatgtectgt

ctgggtceeyg gaccaccage

ctgcacaacyg cagccctgec

catggaggaa caagggcccc

cagactcaaa cactggcacc

tttcccatca ctgggectygy

cecctegecte tggtecccag

gggtgtcaac aggaacatgg

tgggatgacc gtacagaact

tgaggctgte ccaccactaa

21840

21900

21960

22020

22080

22140

22200

22260

22320

22380

22440

22500

22560

22620

22680

22740

22800

22860

22920

22980

23040

23100

23160

23220

23280

23340

23400

23460

23520

23580

23640

23700

23760

23820

23880

23940

24000

24060

24120

24180
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tttctetgac ttttgtggece gttectetee tctagctece acgtgtggece tgtgtgaagt 24240
agcccgecte cgccagaatg cagaccagtg ctgccccgag tatgagtgtg gtatgtgtcece 24300
caccaggggg atgtctccag ggcccaacce tagccccagg gggcaccacg ttgaaggtge 24360
tgaaaggtgt ctctgttctc aggcacaggg tgtgtgaaag gaggtgggta aggaccgatt 24420
ggatactcca aaaaagtgga aagggttacc tctggagaat aggatttgct tcctagaaga 24480
atctactgta aattactaaa cacaggtttg acaggattaa tacaagaatg gggtgattac 24540
tggggactat ggagatatac tgaagaaaag gtcatgccaa agcaacccat tttcattttce 24600
aataagattt tgaggctgct agatatagag aagaccacac actgggcacc ttgagttcag 24660
caggttgttt gctagaggtt ttcatgctag ccttgcagge tgctctgtga atagtggget 24720
gaataatggt ataagtccgt gaattcagag ctgatggaat tacggttagc atggcaggaa 24780
atcattagtg cctttgtccc agtcctgtcee 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
tcaagcccct cattttatag acattactag tctecctacaa tgtgccggge actttgecccet 25140
tattattttg tgaactcctc agactgatcc tataaggtag agttcccacc ttccagaaga 25200
agaaacaggt ctagaggatc caagttgact tggctgagat gtgaaagccc tagtggatga 25260
taagaataat cagtatgtga cttggattga tctatctgtce tgtctgtctg tctatctate 25320
tatctatcta tctatctatc tatctatcta tctatctatce tatccatcta tccatccate 25380
ctatgtattt atcatctgtc ctatctctat ctaacctatg tatctattta tcatctatcce 25440
tgtctctate tatcctttgt atctatcatc tatcctatct ctatctaage tatatatcta 25500
tttatcatct atcctctatc atctatctat ctatctatct atctatctcect attgtatcta 25560
gttatctatc ctatatctat gtatgtatct atctgtctgt ctaatctatc taacctgtgt 25620
atctatttat aatctatcct atctctatct aacctatgta tctatcatct atcctatcte 25680
tgtctaacat atgtatctat catctattct atatctatct gtctatctac cctatgtttt 25740
atcatctatc ctatctctet ctaagetgtg tatctatcat ctatcctcta tctatcatce 25800
atctatctat ctatctatct aatgtaccta gttatctatc ctgtatgtat gtatgtatgt 25860
atgtatctat ctatcaaatc tatctcatgt atctagttat cattctatct atctatctat 25920
ctatctatct atctatctat ctatctatct atcctaacce atgtaatctce tgtcteccatce 25980
atcatcactt acctaaaaca gtagaagtct gcatgaatag gaatgtagca tcccactcac 26040
aggtaataaa agagtaacct ttctgaactc tgcatggacg tctcectecttte tggcectcag 26100
tgtgtgaccce agtgagctgt gacctgccce cagtgcctca ctgtgaacgt ggcctecage 26160
ccacactgac caaccctggce gagtgcagac ccaacttcac ctgcggtaag gectetgtgg 26220
atgaggaggg gtggtgtggc ctctcectetge tggtgtgagg gaggccatcce tectcaggga 26280
cctecttecaa gatcacgtca tttectgttt tctacctage tgaatctggg ttgggagtac 26340
atctggaaca gaggggttag ggtcacacct gcacggaatc cttceccggctg cacgcetgctg 26400
aaggatacca ggtgtgggca cagcacaggc acctccgtcet tgggtttatg aagaagcagce 26460
tggggctgag atgaggaggc ctccgaatct aatctttatt tcectgcccatce ctectgtatg 26520

tcatcaaggg gagggaatgt ttccttgact tccecctcate attggatctt attcccaaac 26580
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aaatttatag tttttcgcct ctgaaggtgt atatatgtaa tcactatata ctgtaactta 26640
aacatagcga tggactaaaa taagacacga caagaaacca aattctgtat ttacctcccg 26700
agaatcccca ctctaactcecce gttggegtte ttgtcctget gatgtggaca ctcacccgac 26760
ttcctagatg tgagacttca aggtgggagg agagcacatt gtgtttgaag ggagctggaa 26820
acaggcaaag gacacaggga caggatttgg tcttttaaaa gtgacattgt ggctttgaca 26880
agattgctgg caatctttca ttccacactg attgctggcg gacctaaagt gtagggtatt 26940
gttctaggta ctgaggtggg gataggatca cagaagctcc tggcatagaa cagtgcttag 27000
cagggcgtgg tgtacccaga cctactggac ttagagattce tacatctgac acctctgaga 27060
atgaaggaac ccgcccctte cagatgtatg tgggaaagtg atagagcagg gattgagcag 27120
ccttcactte tecteccatta gagttectag cttcacattt ccectttttga ttaatgttca 27180
tatttttctg cagatggact gecttttggta acattgaata actcccagecc cgtgagecttg 27240
gccctcacac atttctgact taatcttectg agtctaaage tccctggcac cctatagcat 27300
agctgaatac ttacgagccc tggctgggceg cagtgctcag tgtggecttg tectatccte 27360
agcctgcagg aaggaggagt gcaaaagagt gtccccacce tcectgecccece cgcaccgttt 27420
gcccacccett cggaagacce agtgctgtga tgagtatgag tgtgcecctgca actgtgtcaa 27480
ctccacagtg agctgtccece ttgggtactt ggcctcaacce gccaccaatg actgtggctg 27540
taccacaacc acctgcctte ccgacaaggt aaggactgct tggctattaa ctatcagtta 27600
atagtttact catttattta ttgctgtcag tttatccttce tatccaccca tccattcatce 27660
catccaccta cccatccaat atttgctaag caacatgtge tcctcatgga agatttgcat 27720
cctacccage attceccttet tgcccaaacce aagtgctaca aggcttggtt ggggggcagt 27780
cagcattcca gctcagcctg 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 ctcctgggcet caagtgatcce tcccacctet 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 tggagectgt tagggctgga acagatcttt atttgtctgg aatgcttaag 28620
acctctette cectetggac getcttecag ctcagggatt ctaagcacge agttttggag 28680
aagcgggaac aagtctagga ggctacagtt gctgctgcectg ctttecttata tectcectgttet 28740
ccttetegte ttectgcecca cecctectge cttgcectgttt ttcectattaat gtttettgtg 28800
tgtctttaat ctatagtaat gccactccce atttttatge ctttgatttg ttggggaagce 28860
tgggtcattt gtcctgtaga atgtcatgaa ttcccacatt ctcagcacct agagcggctt 28920

ctgtgtagta ggtgctaact caccgcttgt ttcaatgaaa caaatgagtt cactcacgaa 28980
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aacttatgtc tacaggtgtg tgtccaccga agcaccatct accctgtggg ccagttctgg 29040
gaggagggct gcgatgtgtg cacctgcacc gacatggagg atgccgtgat gggectccecge 29100
gtggcccagt gctcccagaa gcectgtgag gacagetgte ggteggtgag tggggcaggg 29160
gctgggcatg cctgcagcta tcagagcecggg aaagtagagg agggcatctt aggaagggta 29220
agaaaggttc tttttttttt tgaaatggag actcgctcectg tcgcccaggt ctttcagggg 29280
gcagaattat atctctgcag ctgatgtaag acttcgttta gtgacctggt ggttgctget 29340
tcttggcatg geccctgagge tggttgacaa caaagatgaa aatgcccaga ccagtgatca 29400
cttggcacaa ccccagggct cagtacgcag gaggcgtagg taagagcccce tgtgtetttg 29460
ctgctggect gtcecttacte tgttttttet gctttteocag ggcttcactt acgttetgca 29520
tgaaggcgag tgctgtggaa ggtgcctgcec atctgcctgt gaggtggtga ctggctcacce 29580
gcggggggac tcccagtctt cctggaagag tgtaggtcca ggcccccggg acggggagga 29640
gggcagattg gggccactce agggaccagce gttgaccttg gtttcatcta gtcecccctgge 29700
ttcteccaagg tgcttgcctyg ggtgectcag tcaggtgatt ttgacccaaa ctgtttgagt 29760
ggtgctcact gagacgagcce ccactcatcc cctcecegtggg cectaccctg tggtgggact 29820
tacatgttaa gccaggcttc acgtctagaa accaccttce tgagagaaga gcacattccce 29880
actgggaccce tgggctccag ccctgceccca gcttgttgga ctaactctgg tgccectgcag 29940
gtcggctece agtgggcecte cccggagaac ccctgectca tcaatgagtg tgtecgagtg 30000
aaggaggagg tctttataca acaaaggaac gtctcctgece cccagectgga ggtcectgte 30060
tgccectegg getttcaget gagctgtaag acctcagegt gctgcccaag ctgtegetgt 30120
ggtaaggcat gcaggctggg gctgggctgg accgggcacc acctttaagce ctcectectttece 30180
acttttggct cctgaattcg aattcttgaa actgaaattt tcaagagtag cgtttcattg 30240
tttcataaac ccaaacatcc tcccattcat cccatctcectt aaatgtaaat tcacataagce 30300
aagcgctgte acttggagaa cgtacggggc tcttctcatt gtgggctgca tggggaaggg 30360
aggccgetgt gggctccage agtaggaccce ccagcgetgg gttgtggggt ggggggaaag 30420
ggccgaccga tacaggaggg aggcccagac acggaggagg agccccaaag agagcagcect 30480
gctegeecggt ctcaccaggg tgtgttttge ccactcectcac tcetgcacttt tcectetcccecce 30540
agagcgcatg gaggcctgca tgctcaatgg cactgtcatt ggggtgagcc getgtectcet 30600
tcteccagage aagtggtggg gacagggaag ggggtactgt gggaagggga gcaggcaagt 30660
cattgtaaag cagaaatgaa ggaaaccaga gagacccaac cccagctttce cactgectgt 30720
gggacgtgcec tggcatcatg gagcccaggce taggaccatc ttcecctgactce tceccecgggectg 30780
tctcacacte acttecctgge ccccacctca ggcacctgtg catttettet gtgtgcagag 30840
aagcactctg aagtcattgt gcacgtttta gtttgtccce tcectgccacta cctgggctge 30900
ctctttggca tgaaagttcect cactcttacc atctcgatac tggaggtggg aggacgggaa 30960
ggcagtgggc cataggagac aggaggagca gcagagcgat ggctcatggg agctatgggt 31020
gggtgggcag gagacagggt atgagagtga ggtgagtggg gggttggggg atgetggggg 31080
gcetgaccect ggtgectetg cttecagece gggaagactg tgatgatcga tgtgtgcacg 31140
acctgceget gcatggtgca ggtgggggtce atctcectggat tcaagcetgga gtgcaggaag 31200
accacctgca acccctgeccece cctggtaaga gaggctcaat ggggaccgag ggcatggact 31260
ggacgcgtgt gggacccagg cagtgggacc tcactgcggt ctttaaataa atgaattcta 31320

ggtgaaacta ctggataaga gagatgagag gccagcaaaa tcagcctact tacaattggg 31380
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atgttttaag

agaaaataac

aagaggagga

atatcaccat

gcagcectgt

gggtgtgggy

catctecatg

actttaccca

cacttectgea

ccaccetttyg

tttactgtet

ataatttctce

aatcaaagcc

tccttaaggyg

gtcteectygy

ttgtttcage

gtttacatct

tgacctgaaa

tagggtaaaa

atcttgtece

aacccattag

agtgttctet

ggagcctgag

gtctgaagta

gggtgcggag

tctggaaaat

tgttttattg

actcagcaaa

ttgaagatca

aaacatttta

attaccatag

tcctgggtge

aggctgecce

ctetgettte

tgtgcaggac

gcactgcace

ctececccagy

gecttggect

ccttetgage

gtcgtagggc

gaggttaact
acaggtgaat
cagatcatga
cttgettect
tcataggata
gctttattat
gagtcaagct
ctcctettte
aggtcaatga
atgaacacaa
caatctctaa
agtgtctgag
tacggagaga
aggctgagtg
gaatgaagat
ctggtcaggt
gggcacttaa
getgtetact
ttatgaaaat
ttgaaaccca
caagccgaaa
agaaccccag
tgcaacgaca
gaggtggata
ggttgagect
tcgcagggaa
aagtaactgg
tcctttacag
gtcaaacata
tgcattaaca
agaagaggac
ttctgggtga
agagccctge
ttgcagggca
cagtgetect
aatggctetyg
aagtgcagca
gatggccagg

ccacaataaa

tgagatggca

atggctgett

gttgtgggag

cactgaaggt

tttttggaaa

caagctgtaa

acactgtett

catggtttga

ctteccagegt

dagaggagag

gtgtctgget

gaacaagatt

gcacatctet

taaaattctc

tgtgattett

cctgatgact

agggtggtca

gcacagggcet

ctgtactttt

tccaggeace

tcagagcaag

gggacctatt

ccagtectca

tcactgecag

tccactactyg

cegtgttegy

gagaagggaa

aaatttttga

aaaatggaga

tataaaattt

tgcataaaaa

atgtcagacc

gatcagacct

ctaagccagg

aatgtgccag

getgetetee

ttgtgtacca

agtgaggctg

ccagagtget

ggctgagete

acggtgggca

tttcceecte

atgtttgect

aggagcaagc

tgcatttaac

aactgggact

cttgttteat

agtggetttyg

gatgagacgce

tacttctggyg

gagggagtga

cttctgaata

ggcctagtty

tgcaatatag

gaataaaatg

caactggaag

agctgcetcac

gtgagttcgg

tgtgcctaac

tgctgtgaca

tccagggget

tccageccag

agtttcatct

getgcagtat

ccaggtaagg

atacctatcc

ataaactgga

ctccaggaaa

gttatttatg

tcctgcataa

ttgcagctag

tatgatcttce

gecttgetty

acttcccacce

caaagccatg

gacacggacyg

tgaggttcte

ctgcagetge

gccagtecte

ttatcttgea

ggggctgagt

tggatgcagg gttacaagga

acggcttgea ccattcaget

tgaatgcagg gctcectcac

tggtcggaag agtctacata

ccacttctgg tetgtgttet

ggttctgeag attgtttegt

tgaaccaaac actgtctctg

tccaggatgg ctgtgatact

agaagagggt cacaggctge

gtactcatte tgctttecte

gtgtgcatce cagctcegge

aagaatcagt gagattacga

gatgttttaa aaaaatattt

tgagatcaaa ctgattttta

agaattcaga atcatcaaaa

atttatgata ggaaagcata

agctaaaaat tggcccggag

ctgaaatttt gctgttttet

catgtgagtyg cgttactaat

ctttgcaget tgctecttga

tgagggcact ggggctgaag

ctcacctgte ctgtaggtga

gtcaaggtgg gaagctgtaa

getetgette aataagggcet

ttagttacat tctagaagga

agcatttttt tttaagcaaa

aaaacaaaaa tggaggaaag

caagatgggg gccacaattce

aacatgcata atcaggcata

aggggtgtgyg gtatgatatt

ctttacaaat tgcctagetg

gagggggtca gggagaaagce

attgtgaagc tcccatctte

tactccattyg acatcaacga

gagcccatge aggtggecct

aatgccatgg agtgcaaatg

atgggtgect getgetgect

tgcatgttct getettgtge

aaaggctget ggtgcactgt

tctgagaccyg gttctgagga

31440

31500

31560

31620

31680

31740

31800

31860

31920

31980

32040

32100

32160

32220

32280

32340

32400

32460

32520

32580

32640

32700

32760

32820

32880

32940

33000

33060

33120

33180

33240

33300

33360

33420

33480

33540

33600

33660

33720

33780
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174

aggaagcaca ggccccatct gcaagectca gtgtcagtgt

<210> SEQ ID NO 31

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ile Pro Ala

1

Leu

Ala

Ser

Cys

65

Arg

Phe

Tyr

Leu

145

Leu

Glu

Leu

Ser

Cys

225

Val

Cys

Arg

Ser

Val

305

Cys

Leu

Ser

Pro

Arg

Met

50

Gln

Val

Val

Ala

Ser

130

Phe

Cys

Gly

Ser

Cys

210

Gln

Asp

Ala

Thr

Ala

290

Ser

Gln

Asp

Gly

Gly

Cys

35

Tyr

Lys

Ser

Asn

Ser

115

Gly

Gln

Gly

Thr

Ser

195

Asn

Leu

Pro

Gly

Cys

275

Cys

Pro

Glu

Glu

Lys
355

Thr

20

Ser

Ser

Arg

Leu

Gly

100

Lys

Glu

Val

Asn

Leu

180

Gly

Ile

Leu

Glu

Gly

260

Ala

Ser

Cys

Arg

Gly

340

Arg

2813

Homo sapiens

31

Arg

Leu

Leu

Phe

Ser

Ser

85

Thr

Gly

Ala

Leu

Phe

165

Thr

Glu

Ser

Lys

Pro

245

Leu

Gln

Pro

Ala

Cys

325

Leu

Tyr

Phe

Cys

Phe

Ala

Phe

70

Val

Val

Leu

Tyr

Leu

150

Asn

Ser

Gln

Ser

Ser

230

Phe

Glu

Glu

Val

Arg

310

Val

Cys

Pro

Ala

Ala

Gly

Gly

Ser

Tyr

Thr

Tyr

Gly

135

Ser

Ile

Asp

Trp

Gly

215

Thr

Val

Cys

Gly

Cys

295

Thr

Asp

Val

Pro

Gly

Glu

Ser

40

Tyr

Ile

Leu

Gln

Leu

120

Phe

Asp

Phe

Pro

Cys

200

Glu

Ser

Ala

Ala

Met

280

Pro

Cys

Gly

Glu

Gly
360

Val

Gly

25

Asp

Cys

Ile

Gly

Gly

105

Glu

Val

Arg

Ala

Tyr

185

Glu

Met

Val

Leu

Cys

265

Val

Ala

Gln

Cys

Ser

345

Thr

Leu

10

Thr

Phe

Ser

Gly

Glu

90

Asp

Thr

Ala

Tyr

Glu

170

Asp

Arg

Gln

Phe

Cys

250

Pro

Leu

Gly

Ser

Ser

330

Thr

Ser

Leu

Arg

Val

Tyr

Asp

75

Phe

Gln

Glu

Arg

Phe

155

Asp

Phe

Ala

Lys

Ala

235

Glu

Ala

Tyr

Met

Leu

315

Cys

Glu

Leu

gagatactge caac

Ala

Gly

Asn

Leu

60

Phe

Phe

Arg

Ala

Ile

140

Asn

Asp

Ala

Ser

Gly

220

Arg

Lys

Leu

Gly

Glu

300

His

Pro

Cys

Ser

Leu

Arg

Thr

45

Leu

Gln

Asp

Val

Gly

125

Asp

Lys

Phe

Asn

Pro

205

Leu

Cys

Thr

Leu

Trp

285

Tyr

Ile

Glu

Pro

Arg
365

Ala

Ser

30

Phe

Ala

Asn

Ile

Ser

110

Tyr

Gly

Thr

Met

Ser

190

Pro

Trp

His

Leu

Glu

270

Thr

Arg

Asn

Gly

Cys

350

Asp

Leu

15

Ser

Asp

Gly

Gly

His

95

Met

Tyr

Ser

Cys

Thr

175

Trp

Ser

Glu

Pro

Cys

255

Tyr

Asp

Gln

Glu

Gln

335

Val

Cys

Ile

Thr

Gly

Gly

Lys

80

Leu

Pro

Lys

Gly

Gly

160

Gln

Ala

Ser

Gln

Leu

240

Glu

Ala

His

Cys

Met

320

Leu

His

Asn

33834
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176

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

Cys

Phe

Asp

420

Arg

His

Gly

His

Met

500

Tyr

Gly

Asp

Lys

Ser

580

His

Val

Ser

Glu

Gln

660

Asp

Gly

Pro

Asp

Met

740

Pro

Val

Cys

Arg

Leu

Thr

405

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

Ile

Thr

Asp

Lys

Phe

535

Asn

Ser

Ala

Val

Cys

615

Ala

Arg

Thr

Cys

Met

695

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

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

Glu

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

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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178

-continued
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 Asp
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
His 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 Asp 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

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

Ala

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

Ala
1420

Asn
1435

Arg
1450

Pro
1465

Pro
1480

Met
1495

Gly
1510

Ile
1525

Leu
1540

Ala
1555

Tyr
1570

Leu
1585

Ala
1600

His

Gly

Thr

Tyr

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
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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
1610

Val
1625

Glu
1640

Glu
1655

Cys
1670

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

Ala

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

Ala
1795

Ala
1810

Ile
1825

Ala
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

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

Ala
2155

Gln
2170

Arg
2185

Ala
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

Ala
2395

Leu

Glu

Gly

Arg

Asn

Thr

Phe

Val

Ile

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
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

Gly

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

Arg

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

Leu

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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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

Ala
2755

Gln
2770

Ala
2785

Asn
2800

Leu

Gly

Met

Lys

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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Arg Lys Cys Ser Lys

2810
<210> SEQ ID NO 32
<211> LENGTH: 2326
<212> TYPE: DNA
<213> ORGANISM: Canis familiaris
<400> SEQUENCE: 32
cctgetgete accctggagg gtetgetett tetetgggece gegtectgece aggagtgcac 60
caagtacaaa gtgagcacgt gccgggactg tgtggagteg gggcccgget gegectggtyg 120
ccagaagctg aacttcactg ggctagggga geccgactee gttegetgtyg acacccgaga 180
gcagcetgetyg ctgaaaggat gtgeggectga cgacatcatg gaccctcaga gectggecga 240
gatccaggag gacaagaagg gcggccggca gcagcetgtcee cegcagaaag tgacgctcta 300
cctgagacca ggtcaggegg ctgccttcaa tgtgacctte cggegggeca agggctacce 360
catcgacctg tactacctga tggatctgte ctactccatg ctggacgacce tcatcaacgt 420
caagaagctg gggggcgacce tgctgeggge getcaacgaa atcaccgagt ccggecgcat 480
cggetteggg tetttegtgg acaagacggt getcccctte gtcaacacge accccgagaa 540
gctgaagaac ccgtgcccca acaaggagaa ggagtgecag gegecgtteg ccttcagaca 600
cgtgctgaag ctcacgaaca actccaacaa gttccagacyg gaggtcggga agcagcetgat 660
tteggggaac ctggacgege ccgagggegg getggatgece atgatgcagyg tcegecgegtyg 720
cceggagcaa atcggetgge gcaacgtcac teggetgetyg gtgttegeca cggacgacgg 780
cttecacttt gegggegacyg ggaagetggg tgccatcctyg accceccaatyg acggecgetg 840
ccacctggag gacaacatgt acaagaggag caatgaattt gactaccegt cggtgggcca 900
gctggcacac aaactggccg aaagcaacat ccagcccatce ttegceggtga ccaagagaat 960
ggtgacgacc tatgagaagc tcaccgaggt catccccaag tcagcecggtcg gggagctgte 1020
ggacgattcc agcaacgtgg tccagctcat caagaacgcc tacaacaaac tgtcecctcecag 1080
ggtcttcecetyg gaccacagce tggcccccag caccctcaag gtcacctatg actecttetg 1140
cagtaacggg gtgtcgcagg tggaccagece cagaggggac tgcgacggeyg tccagatcaa 1200
cgtceccgate accttccagg tgaaggtcac ggccacggag tgcatccagg agcagtcegtt 1260
tataatccgg gcactgggcect tcacggacac ggtgaccgtg cacgtcatcce cccagtgega 1320
gtgccagtge cgggacgtgg gccaggacca cggcectetge agyggcaagg gcetccctgga 1380
gtgtggcatc tgcaggtgtg aggctggcta catcgggaag aactgcgagt gcctgacgca 1440
cggeegeage agccaggage tggagggcag ctgtceggagyg gacaacaget ctctcatctg 1500
ctcggggetyg ggggactgece tetgcgggca gtgegtgtge cacaggageg acgttceccaa 1560
caagaacatc ttcgggcgct actgcgagtg tgacaatgtc aactgcgagce gctatgacgg 1620
gcaggtgtge gggggtaaag ttcggggctce ctgcaactgce ggcaagtgcc agtgcgagca 1680
gaactacgag ggctcggegt gccagtgegt gaagtccacce cagggcetgec tgagcacgga 1740
gggcatcgayg tgcaacggge gcggecgetg tegetgtaac gtgtgegagt gegacggggy 1800
ctaccagccg cecgctgtgeg gggactgcect gggcectgeccg tecgcectgtg gecggtacat 1860
cacctgtgee cagtgectga agttcaagca gggcecccteg gggaggaact gcagegtgga 1920
gtgtgggaac gtgggcctge tgagcaaacc cccggagaag gggcgcaggt gcaaggageg 1980
ggatctggayg ggctgctgga tcacctacac getgeggcag cgggcecgget gggacageta 2040
tgaaatccac gtggacgaca gccgggagtyg tgtgggggge cceccaaatcyg cccccatcegt 2100
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gggcggcacce gtgtcgggag tcgtgctcat cggcatccte ctgectggeca tctggaagge 2160
tctgacccac ctgagtgacce tccgcgagtt caagcgattc gagaaggaga agctcaggtce 2220
ccagtggaac aacgacaacc cccttttcaa gagcgccacce accacagtca tgaaccccag 2280
gtttgctgag agttagggcg cteggcggag acggcgctgg ctgagce 2326
<210> SEQ ID NO 33

<211> LENGTH: 764

<212> TYPE: PRT

<213> ORGANISM: Canis familiaris

<400> SEQUENCE: 33

Leu Leu Leu Thr Leu Glu Gly Leu Leu Phe Leu Trp Ala Ala Ser Cys
1 5 10 15

Gln Glu Cys Thr Lys Tyr Lys Val Ser Thr Cys Arg Asp Cys Val Glu
20 25 30

Ser Gly Pro Gly Cys Ala Trp Cys Gln Lys Leu Asn Phe Thr Gly Leu
35 40 45

Gly Glu Pro Asp Ser Val Arg Cys Asp Thr Arg Glu Gln Leu Leu Leu
50 55 60

Lys Gly Cys Ala Ala Asp Asp Ile Met Asp Pro Gln Ser Leu Ala Glu
65 70 75 80

Ile Gln Glu Asp Lys Lys Gly Gly Arg Gln Gln Leu Ser Pro Gln Lys
85 90 95

Val Thr Leu Tyr Leu Arg Pro Gly Gln Ala Ala Ala Phe Asn Val Thr
100 105 110

Phe Arg Arg Ala Lys Gly Tyr Pro Ile Asp Leu Tyr Tyr Leu Met Asp
115 120 125

Leu Ser Tyr Ser Met Leu Asp Asp Leu Ile Asn Val Lys Lys Leu Gly
130 135 140

Gly Asp Leu Leu Arg Ala Leu Asn Glu Ile Thr Glu Ser Gly Arg Ile
145 150 155 160

Gly Phe Gly Ser Phe Val Asp Lys Thr Val Leu Pro Phe Val Asn Thr
165 170 175

His Pro Glu Lys Leu Lys Asn Pro Cys Pro Asn Lys Glu Lys Glu Cys
180 185 190

Gln Ala Pro Phe Ala Phe Arg His Val Leu Lys Leu Thr Asn Asn Ser
195 200 205

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

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

Pro Glu Gln Ile Gly Trp Arg Asn Val Thr Arg Leu Leu Val Phe Ala
245 250 255

Thr Asp Asp Gly Phe His Phe Ala Gly Asp Gly Lys Leu Gly Ala Ile
260 265 270

Leu Thr Pro Asn Asp Gly Arg Cys His Leu Glu Asp Asn Met Tyr Lys
275 280 285

Arg Ser Asn Glu Phe Asp Tyr Pro Ser Val Gly Gln Leu Ala His Lys
290 295 300

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

Val Thr Thr Tyr Glu Lys Leu Thr Glu Val Ile Pro Lys Ser Ala Val
325 330 335
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Gly

Ala

Pro

Ser

385

Val

Glu

Val

Asp

Arg

465

Gly

Ser

Cys

Glu

Gly

545

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

Lys

Leu

Asp

Thr

Phe

420

Ile

Leu

Ala

Ser

Cys

500

Ser

Asn

Arg

Gly

Glu

580

Glu

Cys

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

695

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

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

Leu

His

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

Ile

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
gttgggectyg agaccgtcac caagaccect tcecctecaca ggacatgetg ggectgegece 60
ccecacttet cgcectggtyg gggctgetet cectegggtyg cgtectetet caggagtgca 120
cgaagttcaa ggtcagcagce tgccgggaat gecatcgagte ggggcccgge tgcacctggt 180
gccagaaget gaacttcaca gggecggggg atcctgacte cattcegetge gacacccegge 240
cacagctget catgaggggce tgtgcggetg acgacatcat ggaccccaca agcectegetg 300
aaacccagga agaccacaat gggggccaga agcagctgte cccacaaaaa gtgacgettt 360
acctgcgace aggccaggca gcagcegttca acgtgacctt ceggegggece aagggctace 420
ccatcgacct gtactatctg atggacctet cctactccat gettgatgac ctcaggaatg 480
tcaagaagct aggtggcgac ctgctceeggg cectcaacga gatcaccgag tccggecgca 540
ttggecttegg gtecttegtyg gacaagacceg tgetgcegtt cgtgaacacyg caccctgata 600
agctgcgaaa cccatgeccce aacaaggaga aagagtgcca gcecccegttt gecttcagge 660
acgtgctgaa gctgaccaac aactccaacc agtttcagac cgaggtcggyg aagcagctga 720
tttceggaaa cctggatgca cccgagggtyg ggctggacge catgatgcag gtcegecgect 780
geecggagga aatcggcetgg cgcaacgtca cgeggetget ggtgtttgec actgatgacy 840
gettecattt cgegggcgac gggaagcetgg gegcecatcct gacccccaac gacggcecget 900
gtcacctgga ggacaacttg tacaagagga gcaacgaatt cgactaccca teggtgggec 960
agctggegcea caagctggct gaaaacaaca tccagcccat cttegeggtyg accagtagga 1020
tggtgaagac ctacgagaaa ctcaccgaga tcatccccaa gtcagccgtg ggggagectgt 1080
ctgaggactc cagcaatgtg gtccatctca ttaagaatgc ttacaataaa ctctcctceca 1140
gggtattcct ggatcacaac gccctcecceceg acaccctgaa agtcacctac gactecttet 1200
gcagcaatgyg agtgacgcac aggaaccagc ccagaggtga ctgtgatggce gtgcagatca 1260
atgtcccgat caccttccag gtgaaggtca cggccacaga gtgcatccag gagcagtegt 1320
ttgtcatcecg ggcgetggge ttcacggaca tagtgaccgt gcaggtcecctt ccccagtgtg 1380
agtgcecggtyg ccgggaccag agcagagacce gecagectetyg ccatggcaag ggcttettgg 1440
agtgcggcat ctgcaggtgt gacactggct acattgggaa aaactgtgag tgccagacac 1500
agggccggag cagccaggag ctggaaggaa gctgccggaa ggacaacaac tccatcatct 1560
gctcagggcet gggggactgt gtetgcggge agtgcctgtyg ccacaccagce gacgtcceecyg 1620
gcaagctgat atacgggcag tactgcgagt gtgacaccat caactgtgag cgctacaacyg 1680
gecaggtetyg cggeggceceg gggaggggge tetgettetyg cgggaagtge cgetgccacce 1740
cgggetttga gggctcageg tgccagtgeg agaggaccac tgagggctge ctgaacccge 1800
ggcgtgttga gtgtagtggt cgtggceggt geccgctgcaa cgtatgcgag tgccattcag 1860
gctaccaget gectetgtge caggagtgcece ccggctgccece ctcaccctgt ggcaagtaca 1920
tctectgege cgagtgcecctyg aagttcgaaa agggccectt tgggaagaac tgcagcegegg 1980
cgtgteeggg cctgcagetyg tcgaacaacce cegtgaaggg caggacctge aaggagaggg 2040
actcagaggg ctgctgggtg gectacacge tggagcagea ggacgggatyg gaccgctace 2100
tcatctatgt ggatgagagc cgagagtgtg tggcaggccc caacatcgcce gecatcgtceg 2160
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ggggcaccgt ggcaggcatce gtgctgatcg gecattcteet getggtcatce tggaaggcetce 2220
tgatccacct gagcgacctce cgggagtaca ggcgctttga gaaggagaag ctcaagtccce 2280
agtggaacaa tgataatccc cttttcaaga gcgccaccac gacggtcatg aaccccaagt 2340
ttgctgagag ttaggagcac ttggtgaaga caaggccgtc aggacccacc atgtctgecce 2400
catcacgcgg ccgagacatg gcecttgccaca gctcecttgagg atgtcaccaa ttaaccagaa 2460
atccagttat tttccacccect caaaatgaca gccatggecg geccgggtget tetgggggcet 2520
cgtecgggggg acagctccac tcetgactgge acagtctttg catggagact tgaggaggga 2580
gggcttgagg ttggtgaggt taggtgcgtg tttcctgtge aagtcaggac atcagtctga 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
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 His 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

Ile

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

Cys

Glu

580

Cys

Cys

Cys

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
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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 Ala 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
tctttttaaa gagttactgg aaacctgaag tgatgattge tgctcaggga cccctaaaag 60

agaccattgg 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 aggccaccgg aagagaggtg actcacatte agttcaccag ctggccagac 60
catggggtge ctgaagatcc tcacctgett ctgaagetge ggaggagagt gaacgettte 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 gatgccatge tagaaggect 60

ggaagcggaa aacaaagtag atgtttatgg ttatgttgte aagctaaggce gacagagatg 120
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202

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, positions 35370 to 35260

<400> SEQUENCE: 40

gatgatgaaa aacaactgat gactgtggag ccaatccatg cagatatttt gttggaaact

tataagagga agatcgctga tgaaggaaga ctgtttetgg ctgaatttca g

<210> SEQ ID NO 41
<211> LENGTH: 4315

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

ggaaattgtt

gacacggctyg

ttgcctttet

gattgactac

ccactgeatt

cttctettag

gtgcttttaa

actcgcagac

caaaactcaa

cagccagcac

accacagcetce

cagatgccta

tttcaaccac

acatcactgt

ttaatgagaa

cagaatgtaa

cattaatatt

ttgaaaaagc

atacacagaa

ttaaattaga

ataaccacaa

agcctcagat

ccectcaaag

gectcaatet

aatatgtttt

caatgtgtca

ccatgacatce

cctegtetga
gettcecagat
ggacacagaa
agcaaagatg
ctcaccegea
tccagacaat
taccacaggt
gecctetget
ccctacceca
ctttectaca
tgctgectta
ccttaatgec
aacaatagct
ggattactta
tgtggaatgt
aaatgcgtcet
agatgtgcca
agatactact
tattacctac
aaaccttgaa
gtttactaac
tattttttgt
atcatttcat
ggataaaaac
atcattacat
tttcacaact

agataatagt

taagacaaca

atgaccatgt

gtatttgtga

cccagtgtte

agcacctttyg

acttccaccce

gtttcatcag

ggaactgaca

ggcagcaatyg

gacccagttt

cctgcacgea

tctgaaacaa

actactccat

tataacaagg

ggaaacaata

gtttccatat

ccaggggttg

atttgtttaa

agatttcagt

cccgaacatg

gcaagtaaaa

agaagtgaag

aattttaccc

ctgatcaaat

gectacatca

aaaagtgctce

atgcatgtca

gtggagaaag
atttgtgget
cagggcaaag
cactttcaag
aaagagaaaa
aagtatccce
tacagacgcc
cgcagacatt
ctatctcaga
ccccattgac
cctecaacac
ccactctgag
ctaagccaac
aaactaaatt
cttgcacaaa
ctcataattce
aaaagtttca
aatggaaaaa
gtggtaatat
agtataagtg
ttattaaaac
ctgcacatca
tctgttatat
atgatttgca
ttgcaaaagt

ctccaageca

agtgtaggecc

gacgcatgcet

taaactcttyg

cccaacacct

tgaccectta

tgacttctca

ggactetttyg

tcaccttece

cagecggetee

tgtcccagga

aaccacccte

caccatcaca

cccttetgga

atgtgatgaa

atttacagca

caatgaggtyg

atgtactget

gttacatgat

tattgaaacc

gatatttgat

tgactcagaa

agattttggyg

aggagtaatt

aaaagagaca

aaatttaaaa

gcaacgtaat

ggtctggaac

tcccagggac

gtttettagg

geatttggcet

tcceccacty

cctactcaca

gagaccacaa

gataatgcta

acgcacgcag

gecgecaatg

gagaggagta

agccttgeac

gcgaacacct

agcgctgtca

aaatatgcaa

aagctaaatg

cataacctta

cctgataaga

tgtacacaag

tttacttgtg

aataaagaaa

atactctata

agtccaggag

acctggaatce

gaaaaagatt

ccttatacga

ggaagtgctg

atgactgtct

cgtaatggee

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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cccatgaacg ttaccatttg gaagttgaag ctggaaatac tctggttaga aatgagtcgce 1680
ataagaattg cgatttccgt gtaaaagatc ttcaatattc aacagactac acttttaagg 1740
cctattttca caatggagac tatcctggag aaccctttat tttacatcat tcaacatctt 1800
ataattctaa ggcactgata gcatttctgg catttctgat tattgtgaca tcaatagccc 1860
tgcttgttgt tctctacaaa atctatgatc tacataagaa aagatcctgce aatttagatg 1920
aacagcagga gcttgttgaa agggatgatg aaaaacaact gatgaatgtg gagccaatcc 1980
atgcagatat tttgttggaa acttataaga ggaagattgc tgatgaagga agaccttttc 2040
tggctgaatt tcagagcatc ccgcgggtgt tcagcaagtt tcctataaag gaagctcgaa 2100
agccctttaa ccagaataaa aaccgttatg ttgacattct tecttatgat tataaccgtg 2160
ttgaactctc tgagataaac ggagatgcag ggtcaaacta cataaatgcc agctatattg 2220
atggtttcaa agaacccagg aaatacattg ctgcacaagg tcccagggat gaaactgttg 2280
atgatttctg gaggatgatt tgggaacaga aagccacagt tattgtcatg gtcactcgat 2340
gtgaagaagyg aaacaggaac aagtgtgcag aatactggcc gtcaatggaa gagggcactce 2400
gggcttttgg agatgttgtt gtaaagatca accagcacaa aagatgtcca gattacatca 2460
ttcagaaatt gaacattgta aataaaaaag aaaaagcaac tggaagagag gtgactcaca 2520
ttcagttcac cagctggcca gaccacgggg tgcctgagga tcctcacttg ctectcaaac 2580
tgagaaggag agtgaatgcc ttcagcaatt tcttcagtgg tcccattgtg gtgcactgceca 2640
gtgctggtgt tgggcgcaca ggaacctata tcggaattga tgccatgcecta gaaggcttgg 2700
aagccgagaa caaagtggat gtttatggtt atgttgtcaa gctaaggcga cagagatgcce 2760
tgatggttca agtagaggcc cagtacatct tgatccatca ggctttggtg gaatacaatc 2820
agtttggaga aacagaagtg aatttgtctg aattacatcc atatctacat aacatgaaga 2880
aaagggatcc acccagtgag ccgtctceccac tagaggctga attccagaga cttecttcat 2940
ataggagctyg gaggacacag cacattggaa atcaagaaga aaataaaagt aaaaacagga 3000
attctaatgt catcccatat gactataaca gagtgccact taaacatgag ctggaaatga 3060
gtaaagagag 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 atctgtgctce 3300
agtactgggg agaaggaaag caaacatatg gagatattga agttgacctg aaagacacag 3360
acaaatcttc aacttatacc cttcgtgtct 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 gcectttgttaa atctcttaga aagtgcggaa acagaagagg 3660
tagtggatat ttttcaagtg gtaaaagctc tacgcaaagc taggctaggc atggtttcca 3720
cattcgagca atatcaattc ctatatgacg tcattgccag cacctaccct gcectcagaatg 3780
gacaagtaaa gaaaaacaac catcaagaag ataaaattga atttgataat gaagtggaca 3840
aagtaaagca ggatgctaat tgtgttaatc cacttggtgc cccagaaaag ctccctgaag 3900
caaaggaaca ggctgaaggt tctgaaccca cgagtggcac tgaggggcca gaacattctg 3960

tcaatggtcce tgcaagtcca gcectttaaatc aaggttcata ggaaaagaca taaatgagga 4020
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aactccaaac ctcctgttag ctgttatttce tatttttgta gaagtaggaa gtgaaaatag 4080
gtatacagtg gattaattaa atgcagcgaa ccaatatttg tagaagggtt atattttact 4140
actgtggaaa aatatttaag atagttttgc cagaacagtt tgtacagacg tatgcttatt 4200
ttaaaatttt atctcttatt cagtaaaaaa caacttcttt gtaatcgtta tgagtgtata 4260
tgtatgtgtg 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 His 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



207

US 7,910,315 B2

-continued

208

Thr

Lys

Ile

Thr

385

Glu

Phe

Leu

Pro

Val

465

Ala

Asn

Asn

Ser

545

Gly

Leu

Leu

Asn

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

Ile

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

Tyr

His

Tyr

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

Ala

Trp

Cys

Glu

Cys

535

Lys

His

Phe

Ile

Glu

615

Ile

Glu

Ser

Asn

Ser

695

Ile

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

Arg

Ile

635

Phe

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

Asp

Thr

805

Gly

Asn

Ala

Glu

Lys

885

Ile

Glu

Arg

Leu

Glu

965

Asn

His

Ser

Glu

Asp

Met

Tyr

Leu

Glu

Tyr

Lys

Gln

Leu

Phe

Tyr

790

Gly

Val

Ala

Gly

Gly

870

Leu

Leu

Val

Asp

Pro

950

Asn

Arg

Asp

Gly

775

Ile

Arg

Pro

Phe

Val

855

Leu

Arg

Ile

Asn

Pro

935

Ser

Lys

Val

Ser

Lys Tyr

101

Val Met

103

Phe Trp

104

Leu Thr

106

Trp Gly

107

Lys Asp

109

Leu Arg

110

Gln Tyr

112

Glu Leu

113

Lys Asn

115

Leu Ile

116

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

Il
5

Il
0

Gl
5

Gl
0

Gl
5

Th
0

Hi
5

Th
0

Il
5

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

r Asp

s Ser

r Asn

e Ser

r Ser

s Cys

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

10

Phe

1020

Gly

1035

Gln

1050

Gly

1065

Thr

1080

Ser

1095

Lys

1110

Val

1125

Gln

1140

Asn

1155

Gly

1170

Asn

Val

Phe

Leu

830

Pro

Ile

Asp

Val

Tyr

910

Tyr

Leu

Gln

Asn

Glu
990

05

Ile

Pro

Arg

Asp

Tyr Gly

Thr

Asp

Glu

Val

Lys

Ser

Gln

Asn

Thr

815

Lys

Ile

Gly

Val

Gln

895

Asn

Leu

Glu

His

Val

975

Met

Met

Leu

Gln

Tyr

Gln

Val

Lys His

Ser Gln

His

Lys

800

Ser

Leu

Val

Ile

Tyr

880

Val

Gln

His

Ala

Ile

960

Ile

Ser

Ser

Lys

Val

Glu

Asp

Thr

Arg

Leu

Lys

His

Gln
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212

-continued

Thr Gly 1Ile Phe Cys Ala Leu Leu Asn Leu Leu Glu Ser Ala Glu
1175 1180 1185

Thr Glu Glu Val Val Asp Ile Phe Gln Val Val Lys Ala Leu Arg
1190 1195 1200

Lys Ala Arg Pro Gly Met Val Ser Thr Phe Glu Gln Tyr Gln Phe
1205 1210 1215

Leu Tyr Asp Val Ile Ala Ser Thr Tyr Pro Ala Gln Asn Gly Gln
1220 1225 1230

Val Lys Lys Asn Asn His Gln Glu Asp Lys Ile Glu Phe Asp Asn
1235 1240 1245

Glu Val Asp Lys Val Lys Gln Asp Ala Asn Cys Val Asn Pro Leu
1250 1255 1260

Gly Ala Pro Glu Lys Leu Pro Glu Ala Lys Glu Gln Ala Glu Gly
1265 1270 1275

Ser Glu Pro Thr Ser Gly Thr Glu Gly Pro Glu His Ser Val Asn
1280 1285 1290

Gly Pro Ala Ser Pro Ala Leu Asn Gln Gly Ser
1295 1300

<210> SEQ ID NO 43

<211> LENGTH: 208

<212> TYPE: DNA

<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 ctatgaaatc

ttctgatgee gectggtggga

gagaaatgca tcagcgacag

ccctectggt gatttgtata

<210> SEQ ID NO 44
<211> LENGTH: 3794
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

ccaagttcta cctcatgttt

gttgctgctg gggctgtgcg

tcctaagget tggaattatg

agctggacce attggecatte

gegtgattte ccagaagata

tgattatgac aagccagaaa

gattattcta tgctgtgtee

tttcttttgt atgtgtegtt

ggaaaatggg cccttectga

aataagcatt ggcatcttct

aaggagtcgyg aaactggcag

tccagagcaa atcaaatata

agatctgaac agtatcaatt

gggattatta tttgtgetgt cctggggetg ctetttgtga

ttttgctttyg gtetgtgteg ttgctgtaac aaatgtggtyg

aagaaaaatyg gggccttect gaggaaatac tttacagtet

ttcataag

ggaggatc
ggaactce
aattgect
tctttgaa
ctttgaga
ctgtaatc
tggggctyg
getgtaac
ggaaatgce
atggtttt
atagcaat
tattggee

cagtgcta

tt gctagctatg

tt

gc

ct

aa

tt

ct gtttattatt

aa

tt

gt ggcaaatcac

tt

ca gtacaacact

g9

ttcaggaggg

aacaaattat

agtgcatatc

attcttacag

aggtctaaag

atgtggtgga

tgcaatctece

caaggacttg

aggcggaatt

gecctegtac
cagcctteat
gagacccaag
tttetetatyg
aaggcatatg
attgtctact
ctgatgecte
gaaatgcacc
ctgttggtga
caggtaagaa
cgaactctet
accaaggaca

cttgaccgac

teggeteect

ccacagatge

actcccataa

tggtacagce

aatccaaaat

atgaagcagg

tggtggggta

agcgacagaa

tttgtataat

cccggatcaa

tgaatgaaac

aggcgttcac

tgagacccaa

60

120

180

208

60

120

180

240

300

360

420

480

540

600

660

720

780
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catcatccct gttcttgatg agattaagtc catggcaaca gcgatcaagg agaccaaaga 840
ggcgttggag aacatgaaca gcaccttgaa gagcttgcac caacaaagta cacagcttag 900
cagcagtctg accagcgtga aaactagcct gceggtcatct ctcaatgacce ctetgtgett 960

ggtgcatcca tcaagtgaaa cctgcaacag catcagattg tcectctaagcec agctgaatag 1020
caaccctgaa ctgaggcagce ttccacccgt ggatgcagaa cttgacaacg ttaataacgt 1080
tcttaggaca gatttggatg gectggtcca acagggctat caatccctta atgatatacc 1140
tgacagagta caacgccaaa ccacgactgt cgtagcaggt atcaaaaggg tcttgaattce 1200
cattggttca gatatcgaca atgtaactca gcgtcttect attcaggata tactctcagce 1260
attctctgtt tatgttaata acactgaaag ttacatccac agaaatttac ctacattgga 1320
agagtatgat tcatactggt ggctgggtgg cctggtcatc tgctctctge tgaccctcat 1380
cgtgattttt tactacctgg gcttactgtg tggcgtgtgce ggctatgaca ggcatgccac 1440
ccecgaccacce cgaggctgtg tetccaacac cggaggegte ttcectcatgg ttggagttgg 1500
attaagtttc ctcttttgct ggatattgat gatcattgtg gttcttacct ttgtctttgg 1560
tgcaaatgtg gaaaaactga tctgtgaacc ttacacgagc aaggaattat tccgggtttt 1620
ggatacaccc tacttactaa atgaagactg ggaatactat ctctctggga agctatttaa 1680
taaatcaaaa atgaagctca cttttgaaca agtttacagt gactgcaaaa aaaatagagg 1740
cacttacggc actcttcacc tgcagaacag cttcaatatc agtgaacatc tcaacattaa 1800
tgagcatact ggaagcataa gcagtgaatt ggaaagtctg aaggtaaatc ttaatatctt 1860
tctgttgggt gcagcaggaa gaaaaaacct tcaggatttt getgecttgtg gaatagacag 1920
aatgaattat gacagctact tggctcagac tggtaaatcc cccgcaggag tgaatctttt 1980
atcatttgca tatgatctag aagcaaaagc aaacagtttg cccccaggaa atttgaggaa 2040
ctccctgaaa 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 gccaccgcete tagatactge tgttgatgtce tttctgtgta gctacattat 2400
cgaccececttg 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 attgatagcet 2640
gatgttgaaa ctgcttgagc atcaggatac tcaaagtgga aaggatcaca gatttttggt 2700
agtttctggg tctacaagga ctttccaaat ccaggagcaa cgccagtggce aacgtagtga 2760
ctcaggceggg caccaaggca acggcaccat tggtctcetgg gtagtgcttt aagaatgaac 2820
acaatcacgt tatagtccat ggtccatcac tattcaagga tgactcccte ccttectgte 2880
tatttttgtt ttttactttt ttacactgag tttctattta gacactacaa catatggggt 2940
gtttgttcee attggatgca tttctatcaa aactctatca aatgtgatgg ctagattcta 3000
acatattgcce atgtgtggag tgtgctgaac acacaccagt ttacaggaaa gatgcatttt 3060
gtgtacagta aacggtgtat ataccttttg ttaccacaga gttttttaaa caaatgagta 3120

ttataggact ttcttctaaa tgagctaaat aagtcaccat tgacttcttg gtgctgttga 3180
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-continued

aaataatcca ttttcactaa aagtgtgtga aacctacagc atattcttca cgcagagatt 3240
ttcatctatt atactttatc aaagattggc catgttccac ttggaaatgg catgcaaaag 3300
ccatcataga gaaacctgcg taactccatc tgacaaattc aaaagagaga gagagatctt 3360
gagagagaaa tgctgttcgt tcaaaagtgg agttgtttta acagatgcca attacggtgt 3420
acagtttaac agagttttct gttgcattag gataaacatt aattggagtg cagctaacat 3480
gagtatcatc agactagtat caagtgttct aaaatgaaat atgagaagat cctgtcacaa 3540
ttcttagatc tggtgtccag catggatgaa acctttgagt ttggtcccta aatttgcatg 3600
aaagcacaag gtaaatattc atttgcttca ggagtttcat gttggatctg tcattatcaa 3660
aagtgatcag caatgaagaa ctggtcggac aaaatttaac gttgatgtaa tggaattcca 3720
gatgtaggca ttccccceccag gtettttecat gtgcagattg cagttctgat 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 His 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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218

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

Ile

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

Tyr

Thr

Met

Ile

500

Cys

Tyr

Asn

Lys

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

Ile

Glu

Leu

Gly

Tyr

560

Gln

Gly

Phe

Cys

Lys

640

Ala

Arg

Ile

Arg
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220

-continued

690 695 700
Thr

705

Gly Leu Glu Val Thr Ile

710

Asn Gly Leu Arg Arg

715

Phe Ala Gln Phe Ile Thr Asn Thr Ser Ser

730

Asn Asn

725

Asp

Glu Glu Thr Thr

745

Lys Ile Ile

740

Lys Tyr Gly Arg Gly Tyr

Gln
755

Ile Glu Phe Ile Glu Val

765

Ser Ser

760

Tyr Leu Trp Lys

Val Ala Thr Ala Leu Thr Ala Val Val

775

Pro
770

Lys Asp Asp

780

Ile Ile Pro Leu Asn Leu Phe Phe

790

Ser
785

Tyr Asp Trp

795

Gly

Ala Thr Val Phe Ala Ile

810

Leu Leu Pro Leu Phe Ala Val

805
Met Glu
825

Lys Tyr Tyr Arg Ser Val

820

Arg Asp Asp Tyr Asp

Thr Ile Met Met Glu

840

Pro Asn Asn Asn Asn

835

Lys Gly Gly

845

Val Ile Val Met Thr

860

His Asn Pro Ser

855

His
850

Asp Tyr Gly

His
865

Leu Ala Ser

Val
Phe
750

Ala

Phe

Lys
Asp
830

Tyr

Pro

Leu
720

Ile
735

Ile

Glu His

Ser Cys

Leu Cys

Gly Lys

800
Leu Ala
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
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
selected from the group consisting of CD117, CD34,
and CD133;

the at least one endothelial cell marker is selected from the
group consisting of CDS51/CD61, CD31, CDI105,
CD106 CD146 and von Willebrand Factor (vWF); and

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 with a
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
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-
poietic cell marker, the at least one endothelial cell
marker and the at least one leukemia cell marker or
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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, CDS5, 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/or CD3, CDS5,CD21
or CD11b under conditions such that cells expressing CD117,
CD34, CD51/61, and CD18 and/or CD3, CDS5, 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
a dog; 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;
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the at least one endothelial cell marker is selected from the
group consisting of CDS51/CD61, CD31, CDI105,
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, CDS5, CD21 and CD11b; and

(¢) 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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