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COMPOSITIONS AND METHODS FOR THE TREATMENT OF TUMOR
OF HEMATOPOIETIC ORIGIN

FIELD OF THE INVENTION

The present invention is directed to compaositions of matter useful for the treatment of hematopoietic

tumor in mammals and to methods of using those compositions of matter for the same.

BACKGROUND OF THE INVENTION
Malignant tumors (cancers) are the second leading cause of death in the United States, after heart
disease (Boring et al., CA Cancel J. Clin. 437 (ll993)). Cancer 1s characterized by the increase in the number
of abnormal, or neoplastic, cells derived from a normal tissue which proliferate to form a tumor mass, the

invasion of adjacent tissues by these neoplastic tumor cells, and the generation of malignant cells which

‘eventually spread, via the blood or lymphatic system to regional lymph nodes and to distant sites via a process

called metastasis. In a cancerous state, a cell proliferates under conditions in which normal cells would not
grow. Cancer manifests itself in a wide variety of forms, characterized by different degrees of invasiveness
and aggress1veness.,

Cancers which involve cells generated during hematopoiesis, a process by which cellular elements of
blood, such as lymphocytes, leukocytes, platelets, erythrocytes and natural killer cells are generated are
referred to as hematopoietic cancers. Lymphocytes which can be found in blood and lymphatic tissue and are
critical for immune response are categorized into two main classes of lymphocytes: B lymphocytes (B cells)
and T lymphocytes ( T cells), which mediate humoral and cell mediated immunity, respectively.

B cells mature within the bone marrow and leave the marrow expressing an antigen-binding
antibody on their cell surface. When a naive B cell first encounters the antigen for which its membrane-
bound antibody is specific, the cell begins to divide rapidly and its progeny differentiate into memory B celis
and effector cells called “plasma cells”. Memory B cells have a longer life span and continue to express
membrane-bound antibody with the same specificity as the original parent cell. Plasma cells do not produce
membrane-bound antibody but instead produce the antibody in a form that can be secreted. Secreted
antibodies are the major effector molecule of humoral immunity.

T cells mature within the thymus which provides an environment for the proliferation and
differentiation of immature T cells. During T cell maturation, the T cells undergo the gene rearrangements

that produce the T-cell receptor and the positive and negative selection which helps determine the cell-
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surface phenotype of the rﬂature T cell. Characteristic cell surface markers of mature T cells are the CD3:T-
cell receptor complex and one of the coreceptors, CD4 or CDS.

In attempts to discover effective cellular targets for cancer therapy, researchers have sought to
identify transmembrane or otherwise membrane-associated polypeptides that are specifically expressed on the
surface of one or more particular type(s) of cancer cell as compared to on one or more normal non-cancerous
cell(s). Often, such membrane-associated polypeptides are more abundantly expressed on the surface of the
cancer cells as compared to on the surface of the non-cancerous cells. The identification of such tumor-
associated cell surface antigen polypeptides has given rise to the ability to specifically target cancer cells for
destruction via antibody-based therapies. In this regard, it is noted that antibody-based therapy has proved
very effective in the treatment of certain cancers. For example, HERCEPTIN® and RITUXAN® (both from
Genentech Inc., South San Francisco, California) are antibodies that have been used successfully to treat breast
cancer and non-Hodgkin's lymphoma, respectively. More specifically, HERCEPTIN® is a recombinant
DNA-derived humanized monoclonal antibody that selectively binds to the extracellular domain of the human
epidermal growth factor receptor 2 (HER2) proto-oncogene. HER2 protein overexpression 1s observed in
25-30% of primary breast cancers. RITUXAN® is a genetically engineered chimeric murine/human
monoclonal antibody directed against the CD20 antigen found on the surface of normal and malignant B
lymphocytes. Both these antibodies are recombinantly produced in CHO cells.

In other attempts to discover effective cellular targets for cancer therapy, researchers have sought to
identify (1) non-membrane-associated polypeptides that are specifically produced by one or more particular
type(s) of cancer cell(s) as compared to by one or more particular typets) of non-cancerous normal cell(s), (2)
polypeptides that are produced by cancer cells at an expression level that is significantly higher than that of
one or more normal non-cancerous cell(s), or (3) polypeptides whose expression is specifically Iimited to only
a single (or very limited number of different) tissue type(s) in both the cancerous and non-cancerous state (e.g.,
normal prostate and prostate tumor tissue). Such polypeptides may remain intracellularly located or may be
secreted by the cancer cell. Moreover, such polypeptides may be expressed not by the cancer cell itself, but
rather by cells which produce and/or secrete polypeptides having a potentiating or growth-enhancing eftect on
cancer cells. Such secreted polypeptides are often proteins that provide cancer cells with a growth advantage
over normal cells and include such things as, for example, angiogenic factors, cellular adhesion factors, growth
factors, and the like. Identification of antagonists of such non-membrane associated polypeptides would be
expected to serve as effective therapeutic agents for the treatment of such cancers. Furthermore, 1dentification
of the expression pattern of such polypeptides would be useful for the diagnosis of particular cancers in
mamimals.

Despite the above identified advances in mammalian cancer therapy, there 1s a great need for
additional therapeutic agents cépable of detecting the presence of tumor in a mammal and for effectively
inhibiting neoplastic cell growth, respectively. Accordingly, it is an objective of the present invention to
identify polypeptides, cell membrane-associated, secreted or intracellular polypeptides whose expression 1s
specifically limited to only a single (or very limited number of different) tissue type(s), hematopoietic tissues,

in both a cancerous and non-cancerous state, and to use those polypeptides, and their encoding nucleic acids,
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to produce compositions of matter useful in the therapeutic treatment detection of hematopoietic cancer in

mammals.

SUMMARY OF THE INVENTION

A. Embodiments

In the present specification, Applicants describe for the first time the identification of various cellular
polypeptides (and their encoding nucleic acids or fragments thereof) which are specifically expressed by both
tumor and normal cells of a specific cell type, for example cells generated during hematopoiesis, 1.e.
lymphocytes, leukocytes, erythrocytes and plafelets. All of the above polypeptides are herein referred to as
Tumor Antigens of Hematopoietic Origin polypeptides (“TAHO” polypeptides) and are expected to serve as
effective targets for cancer therapy in mammals.

Accordingly, in one embodiment of the present invention, the invention provides an 1solated nucleic
acid molecule having a nucleotide sequence that encodes a tumor antigen of hematopoietic origin polypeptide
(a “TAHO” polypeptide) or fragment thereof.

In certain aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least
about 80% nucleic acid sequence identity, alternatively at least about 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% nucleic acid sequence 1dentity,
to (a) a DNA molecule encoding a full-length TAHO polypeptide having an amino acid sequence as disclosed
herein, a TAHO polypeptide amino acid sequence lacking the signal peptide as disclosed herein, an

extracellular domain of a transmembrane TAHO polypeptide, with or without the signal peptide, as disclosed

~ herein or any other specifically defined fragment of a full-length TAHO polypeptide amino acid sequence as

disclosed herein, or (b) the complement of the DNA molecule of (a).

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least
about 80% nucleic acid sequence identity, alternatively at least about 81%, 82%, 83%, 84%, 85%, 86%, &7%,
88%. 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% nucleic acid sequence identity,
to (a) a DNA molecule comprising the coding sequence of a full-length TAHO polypeptide cDNA as disclosed
herein, the coding sequence of a TAHO polypeptide lacking the signal peptide as disclosed herein, the coding
sequencé of an extracellular domain of a transmembrane TAHO polypeptide, with or without the signal
peptide, as disclosed herein or the coding sequence of any other specifically defined fragment of the full-length
TAHO polypeptide amino acid sequence as disclosed herein, or (b) the complement of the DNA molecule of
(a).

In further aspects, the invention concerns an isolated nucleic acid molecule comprising a nucleotide
sequence having at least about 80% nucleic acid sequence identity, alternatively at least about 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%
nucleic acid sequence identity, to (a) a DNA molecule that encodes the same mature polypeptide encoded by
the full-length coding region of any of the human protein cDNAs deposited with the ATCC as disclosed
herein, or (b) the complement of the DNA molecule of (a).

Another aspect of the invention provides an isolated nucleic. acid molecule comprising a nucleotide

sequence encoding a TAHO polypeptide which is either transmembrane domain-deleted or transmembrane
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domain-inactivated, or is complementary to such encoding nucleotide sequence, wherein the transmembrane
domain(s) of such polypeptide(s) are disclosed herein. Therefore, soluble extracellular domains of the herein
described TAHO polypeptides are contemplated.

In other aspects, the present invention is directed to isolated nucleic acid molecules which hybridize
to (a) a nucleotide sequence encoding a TAHO polypeptide having a full-length amino acid sequence as
disclosed herein, a TAHO polypeptide amino acid sequence lacking the signal peptide as disclosed herein, an
extracellular domain of a transmembrane TAHO polypeptide, with or without the signal peptide, as disclosed
herein or any other specifically defined fragment of a full-length TAHO polypeptide amino acid sequence as
disclosed herein, or (b) the complement of the nucleotide sequence of (a). In this regard, an embodiment of
the present invention is directed to fragments of a full-length TAHO polypeptide coding sequence, or the
complement thereof, as disclosed herein, that may find use as, for example, hybridization probes usetul as, for
example, detection probes, antisense oligonucleotide probes, or for encoding fragments of a full-length TAHO
polypeptide that may optionally encode a polypeptide comprising a binding site for an anti-TAHO polypeptide
antibody, a TAHO binding oligopeptide or other small organic molecule that binds to a TAHO polypeptide.
Such nucleic acid fragments are usually at least about 5 nucleotides in length, alternatively at least about 6, 7,
8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180,
185, 190, 195, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380,
390, 400, 410, 420, 430, 440, 450, 460, 470, 480, 490, 500, 510, 520, 530, 540, 550, 560, 570, 580, 590, 600,
610, 620, 630, 640, 650, 660, 670, 680, 690, 700, 710, 720, 730, 740, 750, 760, 770, 780, 790, 800, 810, 320,
830, 840, 850, 860, 870, 880, 890, 900, 910, 920, 930, 940, 950, 960, 970, 980, 990, or 1000 nucleotides 1n
length, wherein in this context the term “about” means the referenced nucleotide sequence length plus or minus
10% of that referenced length. It is noted that novel fragments of a TAHO polypeptide-encoding nucleotide
sequence may be determined in a routine manner by aligning the TAHO polypeptide-encoding nucleotide
sequence with other known nucleotide sequences using any of a number of well known sequence alignment
programs and determining which TAHO polypeptide-encoding nucleotide sequence fragment(s) are novel. All
of such novel fragments of TAHO polypeptide-encoding nucleotide sequences are contemplated herein. Also
c;ontemplated are the TAHO polypeptide fragments encoded by these nucleotide molecule fragments,
preferably those TAHO polypeptide fragments that comprise a binding site for an anti-TAHO antibody, a
TAHO binding oligopeptide or other small organic molecule that binds to a TAHO polypeptide.

In another embodiment, the invention provides isolated TAHO polypeptides encoded by any of the
isolated nucleic acid sequences hereinabove identified. :

In a certain aspect, the invention concerns an isolated TAHO polypeptide, comprising an amino acid
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 91%, 98%, 99% or 100% amino
acid sequence identity, to a TAHO polypeptide having a full-length amino acid sequence as disclosed herein, a
TAHO polypeptide amino acid sequence lacking the signal peptide as disclosed herein, an extracellular

domain of a transmembrane TAHO polypeptide protein, with or without the signal peptide, as disclosed herein,
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an amino acid sequence encoded by any of the nucleic acid sequences disclosed herein or any other
specifically defined fragment of a full-length TAHO polypeptide amino acid sequence as disclosed herein.

In a further aspect, the invention concerns an isolated TAHO polypeptide comprising an amino acid
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81%, 82%, 83%,
84%. 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% amino acid
sequence identity, to an amino acid sequence encoded by any of the human protein CDNAS deposited with the
ATCC as disclosed herein.

In a specific aspect', the invention provides an 1solated TAHO polypeptide without the N-terminal
signal sequence and/or without the initiating methionine and is encoded by a nucleotide sequence that encodes
such an amino acid sequence as hereinbefore described. Processes for producing the same are also herein
described, wherein those processes comprise culturing a host cell comprising a vector which comprises the
appropriate encoding nucleic acid molecule under conditions suitable for expression of the TAHO polypeptide
and recovering the TAHO polypeptide from the cell culture.

Another aspect of the invention provides an isolated TAHO polypeptide which 1s either
transmembrane domain-deleted or transmembrane domain-inactivated. Processes for producing the same are
also herein described, wherein those processes comprise culturing a host cell comprising a vector which
comprises the appropriate encoding nucleic acid molecule under conditions suitable for expression of the
TAHO polypeptide and recovering the TAHO polypeptide from the cell culture.

In other embodiments of the present invention, the invention provides vectors comprising DNA
encoding any of the herein described polypeptides. Host cells comprising any such vector are also provided.
By way of example, the host cells may be CHO cells, E. col cells, or yeast cells. A process for producing any
of the herein described polypeptides is further provided and comprises culturing host cells under conditions
suitable for expression of the desired polypeptide and recovering the desired polypeptide from the cell culture.

In other embodiments, the invention provides isolated chimeric polypeptides comprising any of the
herein described TAHO polypeptides fused to a heterologous (non-TAHO) polypeptide. Example of such
chimeric molecules comprise any of the herein described TAHO polypeptides fused to a heterologous
polypeptide such as, for example, an epitope tag sequence or a I region of an immunoglobulin.

In another embodiment, the invention provides an antibody which binds, preferably specifically, to
ény of the above or below described polypeptides. Optionally, the antibody is a monoclonal antibody,
antibody fragment, chimeric antibody, humanized antibody, single-chain antibody or antibody that
competitively inhibits the binding of an anti-TAHO polypeptide antibody to its respective antigenic epitope.
Antibodies of the present invention may optionally be conjugated to a growth inhibitory agent or cytotoxic
agent such as a toxin, including, for example, a maytansinoid or calicheamicin, an antibiotic, a radioactive
isotope, a nucleolytic enzyme, or the like. The antibodies of the present invention may optionally be produced
in CHO cells or bacterial cells and preferably induce death of a cell to which they bind. For detection
purposes, the antibodies of the present invention may be detectably labeled, attached to a solid support, or the

like.

In otherembodiments of the present invention, the invention provides vectors comprising DNA

encoding any of the herein described antibodies. Host cell comprising any such vector are also provided. By
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way of example, the host cells may be CHO cells, E. coli cells, or yeast cells. A process for producing any of
the herein described antibodies is further provided and comprises culturing host cells under conditions suitable
for expression of the desired antibody and recovering the desired antibody from the cell culture.

In another embodiment, the invention provides oligopeptides (“TAHO binding oligopeptides™) which
bind, preferably specifically, to any of the above or below described TAHO polypeptides. Optionally, the
TAHO binding oligopeptides of the present invention may be conjugated to a growth inhibitory agent or
cytotoxic agent such as a toxin, including, for example, a maytansinoid or calicheamicin, an antibiotic, a
radioactive isotope, a nucleolytic enzyme, or the like. The TAHO binding oligopeptides of the present
invention may optionally be produced in CHO cells or bacterial cells and preferably induce death of a cell to
which they bind. For detection purposes, the TAHO binding oligopeptides of the present invention may be
detectably labeled, attached to a solid support, or the like.

In other embodiments of the present invention, the invention provides vectors comprising DNA
encoding any of the herein described TAHO binding oligopeptides. Host cell comprising any such vector are
also provided. By way of example, the host cells may be CHO cells, E. coli cells, or yeast cells. A process for
producing any of the herein described TAHO binding oligopeptides is further provided and comprises
culturing host cells under conditions suitable for expression of the desired oligopeptide and recovering the
desired oligopeptide from the cell culture.

In another embodiment, the invention provides smali organic molecules (“TAHO binding organic
molecules™) which bind, preferably specifically, to any of the above or below described TAHO polypeptides.
Optionally, the TAHO binding organic molecules of the present invention may be conjugated to a growth
inhibitory agent or cytotoxic agent such as a toxin, including, for example, a maytansinoid or calicheamicin, an
antibiotic, a radioactive isotope, a nucleolytic enzyme, or the like. The TAHO binding organic molecules of
the present invention preferably induce death of a cell to which they bind. For detection purposes, the TAHO
binding organic molecules of the present invention may be detectably labeled, attached to a solid support, or
the like. .

In a still further embodiment, the invention concerns a composition of matter comprising a TAHO
polypeptide as described herein, a chimeric TAHO polypeptide as described herein, an anti-TAHO antibody as
described herein, a TAHO binding oligopeptide as described herein, or a TAHO binding organic molecule as
described herein, in combination with a carrier. Optionally, the carrier is a pharmaceutically acceptable
carrier.

In yet another embodiment, the invention concerns an artic;le of manufacture comprising a container
and a composition of matter contained within the container, wherein the composition of matter may comprise a
TAHO polypeptide as described herein, a chimeric TAHO polypeptide as described herein, an anti-TAHO
antibody as described herein, a TAHO binding oligopeptide as described herein, or a TAHO binding organic
molecule as described herein. The article may further optionally comprise a label affixed to the container, or a
package insert included with the container, that refers to the use of the composition of matter for the
therapeutic treatment.

Another embodiment of the present invention is directed.to-thé use of a TAHO polypeptide as

described herein, a chimeric TAHO polypeptide as described herein, an anti-TAHO polypeptide antibody as
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described herein, a TAHO binding oligopeptide as described herein, or a TAHO binding organic molecule as
described herein, for the preparation of a medicament useful in the treatment of a condition which is
responsive to the TAHO polypeptide, chimeric TAHO polypeptide, anti-TAHO polypeptide antibody, TAHO
binding oligopeptide, or TAHO binding organic molecule.

B. Further Additional Embodiments

In yet further embodiments, the invention is directed to the following set of potential claims for this
application:

1. Isolated nucleic acid having a nucleotide sequence that has at least 80% nucleic acid sequence
identity to:

(a) a DNA molecule encoding the amino acid sequence selected from the group consisting of the
amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6),
Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ 1D NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) a DNA molecule encoding the amino acid sequence selected from the group consisting of the
amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6),
Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated
signal peptide;

(c) a DNA molecule encoding an extracellular domain of the polypeptide having the amino acid
selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ 1D NO: 2), Figure 4
(SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure
12 (SEQ ID NO: 12), with its associated signal peptide;

(d) a DNA molecule encoding an extracellular domain of the polypeptide having the amino acid
selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4
(SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure
12 (SEQ ID NO: 12), lacking its associated signal peptide;

(e) the nucleotide sequence selected from the group consisting of the nucleotide sequence shown 1n
Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5); Figure 7 (SEQ ID NO: 7),
Figure 9 l(SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11);

t(f) the full-length coding region of the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(g) the complement of (a), (b), (¢), (d), (e) or (I).

2. Isolated nucleic acid having:

(a) a nucleotide sequence that encodes the amino acid sequence selected from the group consisting of
the amino acid sequence shown 1n Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO:
6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) a nucleotide sequence that encodes the amino acid sequence selected from the group consisting of

the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO:

6), Figure 8 (SEQ ID NO: 8), Figure i0 (SEQ ID NO: 10) and Figure 12 (SEQID NO: 12), lacking its

associated signal peptide;
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(c) a nucleotide sequence that encodes an extracellular domain of the polypeptide having the amino
acid selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure
4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and
Figure 12 (SEQ ID NO: 12), with its associated signal peptide;

(d) a nucleotide sequence that encodes an extracellular domain of the polypeptide having the amino
acid selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure
4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and
Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide;

(e) the nucleotide sequence selected from the group consisting of the nucleotide sequence shown 1n
Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7),
Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11);

(f) the full-length coding region of the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(g) the complement of (a), (b), (c), (d), (e) or (D).

3. Isolated nucleic acid that hybridizes to:

(a) a nucleic acid that encodes the amino acid sequence selected from the group consisting of the
amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6),
Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) a nucleic acid that encodes the amino acid sequence selected from the group consisting of the
amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6),
Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated
signal peptide;

(¢) a nucleic acid that encodes an extracellular domain of the polypeptide having the amino acid
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2),
Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10)
and Figure 12 (SEQ ID NO: 12), with its associated signal peptide;

(d) a nucleic acid that encodes an extracellular domain of the polypeptide having the amino acid
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2),
Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10)
and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide;

(e) the nucleotide sequence selected from the group consisting of the nucleotide sequence shown in
Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7),
Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11);

(f) the full-length coding region of the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

() the-complement of (a), (b), (c), (d), (e) or (1).

4, The nucleic acid of Claim 3, wherein the hybridization occurs under stringent conditions.
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5. The nucleic acid of Claim 3 which is at least about 5 nucleotides in length.
6. An expression vector comprising the nucleic acid of Claim 1, 2 or 3.
7. The expression vector of Claim 6, wherein said nucleic acid is operably linked to control sequences

recognized by a host cell transformed with the vector.

8. A host cell comprising the expression vector of Claim 7.
0. The host cell of Claim 8 which is a CHO cell, an E. coli cell or a yeast cell.
10. A process for producing a polypeptide comprising culturing the host cell of Claim 8 under conditions

suitable for expression of said polypeptide and recovering said polypeptide from the cell culture.
11. An isolated polypeptide having at least 80% amino acid sequence 1dentity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having‘the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal
peptide;

(c) an extracellular domain of the polypeptide having the amino acid éequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ 1D NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ 1D NO:
12), with 1ts associated signal peptide;

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ 1D NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figui‘e 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO:
11).

12. An isolated polypeptide having:

(a) the amino acid sequence selected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown 1In
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking:its associated signal peptide sequence;
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(¢) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its associated signal peptide sequence;

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12),
lacking its associated signal peptide sequence;

(¢) an amino acid sequence encoded by the nucleotide sequence selected from the group consisting of
the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO:
5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence éhown in Figure 1 (SEQ 1D NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure
11 (SEQ ID NO: 11).

13. A chimeric polypeptide comprising the polypeptide of Claim 11 or 12 fused to a heterologous
polypeptide.

14. The chimeric pblypeptide of Claim 13, wherein said heterologous polypeptide is an epitope tag
sequence or an Fc region of an immunoglobulin.

15. An isolated antibody that binds to a polypeptide having at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide selected from the group consisting of the amino acid sequence shown 1n Figure 2
(SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10
(SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide;

(c) an extracellular domain of the polypeptide having the amino acid sequence selected from the
oroup consisting of the amino acid sequence shown in Figure 2 (SEQ 1D NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), with its associated signal peptide;

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ 1D NO: J),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ 1D NO: 11); or
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(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ 1D NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7) and Figure 11 (SEQ ID NO: 11).

16. An isolated antibody that binds to a polypeptide having:

(a) the amino acid sequence selected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ 1D NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown 1n
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide sequence;

(¢) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its associated signal peptide sequence;

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12),
lacking its associated signal peptide sequence;

(e) an amino acid sequence encoded by the nucleotide sequence selected from the group consisting of

the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO:

- 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ 1D NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ 1D NO: 9) and Figure
11 (SEQ ID NO: 11).
17. The antibody of Claim 15 or 16 which is a monoclonal antibody.
18. The antibody of Claim 15 or 16 which is an antibody fragment.
19. The antibody of Claim 15 or 16 which is a chimeric or a humanized antibody.
20. The antibody of Claim 15 or 16 which is conjugated to a growth inhibitory agent.
21. The antibody of Claim 15 or 16 which is conjugated to a cytotoxic agent.
22. The antibody of Claim 21, wherein the cytotoxic agent is selected from the group consisting of toxins,
antibiotics, radioactive isotopes and nucleolytic enzymes.
23. The antibody of Claim 21, wherein the cytotoxic agent is a toxin.
24. The antibody of Claim 23, wherein the toxin is selected from the group consisting of maytansinoid
and calicheamicin.
23. The antibody of Claim 23, wherein the toxin is a maytansinoid.
26. The antibody of Claim 15 or 16 wl;ich is produced in bacteria.
27. The aatibody of Claim 15 or 16 which is produced in CHO cells.
28. The antibody of Claim 15 or 16 which induces death of a cell to which it binds.
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29. The antibody of Claim 15 or 16 which 1s detectably labeled.

30. An isolated nucleic acid having a nucleotide sequence that encodes the antibody of Claim 15 or 16.
3L An expression vector comprising the nucleic acid of Claim 30 operably linked to control sequences
recognized by a host cell transformed with the vector.

32. A host cell comprising the expression vector of Claim 31.

33. The host cell of Claim 32 which is a CHO cell, an E. coli cell or a yeast cell.

34. A process for producing an antibody comprising culturing the host cell of Claim 32 under conditions
suitable for expression of said antibody and recovering said antibody from the cell culture.

35. An isolated oligopeptide that binds to a polypeptide having at least 80% amino acid sequence identity
to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ 1D NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal
peptide; | |

(c) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), with its associated signal peptide;

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ 1D NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO:
11).

36. An isolated oligopeptide that binds to a polypeptide having:

(a) the amino acid sequence selected from the group consisting of the amino acid sequence shown 1n
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ.ID NO: 6), Figure 8 (SEQ 1D NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide sequence;
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(¢) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(§EQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its associated signal peptide sequence;

3

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12),
lacking its associated signal peptide sequence;

(e) an amino acid sequence encoded by the nucleotide sequence selected from the group consisting of
the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO:
5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQID NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure O (SEQ ID NO: 9) and Figure
11 (SEQ ID NO: 11).

37. The oligopeptide of Claim 35 or 36 which is conjugated to a growth inhibitory agent.

38. The oligopeptide of €laim 35 or 36 which is conjugated to a cytotoxic agent.

39. The oligopeptide of Claim 38, wherein the cytotoxic agent is selected from the group consisting of
toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.

40. The oligopeptide of Claim 38, wherein the cytotoxic agent is a toxin.

41. The oligopeptide of Claim 40, wherein the toxin is selected from the group consisting of
maytansinoid and calicheamicin.

42. The oligopeptide of Claim 40, wherein the toxin is a maytansinoid.

43. The oligopeptide of Claim 35 or 36 which induces death of a cell to which it binds.

44. The oligopeptide of Claim 35 or 36 which is detectably labeled.

45. A TAHO binding organic molecule that binds to a polypeptide having at least 80% amino acid
sequence identity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ 1D NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal
peptide;

(c) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), with its associated signal peptide;
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(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO:
11).

46. The organic molecule of Claim 45 that binds to a polypeptide having:

(a) the amino acid sequence selected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ 1D NO: 6), Figure 8 (SEQ ID NO: 3),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown 1n
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide sequence;

(¢) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its assoclated signal peptide sequence;

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12),
lacking its associated signal peptide sequence;

() an amino acid sequence encoded by the nucleotide sequence selected from the group consisting of
the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO:
5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure
11 (SEQ ID NO: 11).

47. The organic molecule of Claim 45 or 46 which is conjugated to a growth inhibitory agent.
438. The organic molecule of Claim 45 or 46 which is conjugated to a cytotoxic agent.
49. The organic molecule of Claim 48, wherein the cytotoxic agent 1s selected from the group consisting

of toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.

50. The organic molecule of Claim 48, wherein the cytotoxic agent is a toxin.
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51. The organic molecule of Claim 50, wherein the toxin is selected from the group consisting of
maytansinoid and calicheamicin.
52. The organic molecule of Claim 50, wherein the toxin is a maytansinoid.
53. The organic molecule of Claim 45 or 46 which induces death of a cell to which it binds.
54. The organic molecule of Claim 45 or 46 which is detectably labeled.
35. A composition of matter comprising:

(a) the polypeptide of Claim 11;

(b) the polypeptide of Claim 12;

(c) the antibody of Claim 15; '

(d) the antibody of Claim 16;

(e) the oligopeptide of Claim 35;

(f) the oligopeptide of Claim 36;

(g) the TAHO binding organic molecule of Claim 45; or

(h) the TAHO binding organic molecule of Claim 46; in combination with a carrier.
56. The composition of matter of Claim 55, wherein said carrier 1s a pharmaceutically acceptable carrier.
57. An article of manufacture comprising:

(a) a container; and

(b) the composition of matter of Claim 55 contained within said container.
58. The article of manufacture of Claim 57 further comprising a label affixed to said container, or a

package insert included with said container, referring to the use of said composition of matter for the

therapeutic treatment of or the diagnostic detection of a cancer.
59. A method of inhibiting the growth of a cell that expresses a protein having at least 80% amino acid
sequence identity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ 1D NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal
peptide;

(c) an extracellular domain of the polypeptide :having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ 1D NO:
12), with its associated signal peptide; 1

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ 1D NO:
12), lacking its associated signal peptide;
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(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ 1D NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 0) and Figure 11 (SEQ ID NO:
11), said method comprising contacting said cell with an antibody, oligopeptide or organic molecule that binds
to said protein, the binding of said antibody, oligopeptide or organic molecule to said protein thereby causing

an inhibition of growth of said cell.

60. The method of Claim 59, wherein said antibody is a monoclonal antibody.

61. The method of Claim 59, wherein said antibody is an antibody fragment.

62. The method of Claim 59, wherein said antibody is a chimeric or a humanized antibody.

63. The method of Claim 59, wherein said antibody, oligopeptide or organic molecule is conjugated to a
growth inhibitory agent.

64. The method of Claim 59, wherein said antibody, oligopeptide or organic molecule is conjugated to a

cytotoxic agent.
65. The method of Claim 64, wherein said cytotoxic agent is selected from the group consisting of toxins,

antibiotics, radioactive isotopes and nucleolytic enzymes.

606. The method of Claim 64, wherein the cytotoxic agent 1s a toxin.

67. The method of Claim 66, wherein the toxin is selected from the group consisting of maytansinoid and
calicheamicin. |

68. The method of Claim 66, wherein the toxin is a maytansinoid.

69. The method of Claim 59, wherein said antibody is produced in bacteria.

70. The method of Claim 59, wherein said antibody is produced in CHO cells.

71. The method of Claim 59, wherein said cell is a hematopoietic cell.

72. The method of Claim 71, wherein said hematopoietic cell is selected from the group consisting of a
lymphocyte, leukocyte, platelet, erythrocyte and natural killer cell.

73. The method of Claim 72, wherein said lymphocyte is a B cell or T cell.

74. The method of claim 73 wherein said lymphocyte is a cancer cell.

73. The method of claim 74 wherein said cancer cell is further exposed to radiation treatment or a
chemotherapeutic agent.

76.  The method of claim 75, wherein said cancer cell is selected from the group consisting of a lymphoma
cell, a myeloma cell and a leukemia cell.

77. The method of Claim 71, wherein said protein is more abundantly expressed by said hematopoietic
cell as compared to a non-hematopoietic cell.

78. The method of Claim 59 which causes the death of said cell.

79. The method of Claim 59, wherein said protein has:
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(a) the amino acid sequence selected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 3 (SEQ ID NO: 3),
Figure 1 O (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 3),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of the polypeptide selected tfrom the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its associated signal peptide sequence;

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ 1D NO: 12),
lacking its associated signal peptide sequence;

(e) an amino acid sequence encoded by the nucleotide sequence selected from the group consisting of
the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO:
5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure
11 .(SEQ ID NO: 11).

80. A method of therapeutically treating a mammal having a cancerous tumor comprising cells that
express a protein having at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal
peptide;

(c) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID N(I): 10) and Figure 12 (SEQ ID NO:
12), with its associated signal peptide;

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), lacking its asscciated signal peptide;
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(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ 1D NO: 9) and Figure 11 (SEQ ID NO:
11), said method comprising administering to said mammal a therapeutically effective amount of an antibody,

oligopeptide or organic molecule that binds to said protein, thereby effectively treating said mammal.

81. The method of Claim 80, wherein said antibody is a monoclonal antibody.

82. The method of Claim 80, wherein said antibody is an antibody fragment.

83. The method of Claim 80, wherein said antibody is a chimeric or a humanized antibody.

84. The method of Claim 80, wherein said antibody, oligopeptide or organic molecule is conjugated to a
growth inhibitory agent.

85. The method of Claim 80, wherein said antibody, oligopeptidé or organic molecule is conjugated to a

cytotoxic agent.
86. The method of Claim 85, wherein said cytotoxic agent is selected from the group consisting of toxins,

antibiotics, radioactive isotopes and nucleolytic enzymes.

87. The method of Claim 85, wherein the cytotoxic agent is a toxin.

88. The method of Claim 87, wherein the toxin is selected from the group consisting of maytansinoid and
calicheamicin.

9. The method of Claim 87, wherein the toxin is a maytansinoid.

90. The method of Claim 80, wherein said antibody is produced in bacteria.

91. The method of Claim 80, wherein said antibody is produced in CHO cells.
92. The method of Claim 80, wherein said tumor is further exposed to radiation treatment or a
chemotherapeutic agent.
03, The method of Claim 80, wherein said tumor is a lymphoma, leukemia or myeloma tumor.
94. The method of Claim 80, wherein said protein is more abundantly expressed by a hematopoietic cell
as compared to a non-hematopoietic cell of said tumor.
95. The method of Claim 94, wherein said protein is more abundantly expressed by cancerous hematopoietic
cells of said tumor as compared to normal hematopoietic cells of said tumor.
96. The method of Claim 80, wherein said protein has:
(a) the amino acid sequence sélected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ 1D NO: 6), Figure 8 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);
(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 3 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide sequence;
(c) an amino acid sequence of an extracellular domain of the polypeptide selected irom the group

consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
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(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its associated signal peptide sequence;

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ 1D NO: 10) and Figure 12 (SEQ ID NO: 12),
lacking its associated signal peptide sequence;

(e) an amino acid sequence encoded by the nucleotide sequence selected from the group consisting of
the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ 1D NO :3), Figure 5 (SEQ ID NO:
5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ 1D NO: 7), Figure 9 (SEQ ID NO: 9) and Figure
11 (SEQ ID NO: 11).

07. A method of determining the presence of a protein in a sample suspected of containing said protein,
wherein said protein has at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino

~ gcid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure

8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal
peptide;

(¢) an extracellular domain of the polypeptide having the amino acid sequence selected from the
eroup consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), with its associated signal peptide;

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the

group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),

Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ 1D NO:
12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ 1D NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ 1D NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO:
11), said method comprising exposing said sample to an antibody, oligopeptide or organic molecule that binds

to said protein and determining binding of said antibody, oligopeptide or organic molecule to said protein 1n
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said sample, wherein binding of the antibody, oligopeptide or organic molecule to said protein 1s indicative of
the presence of said protein in said sample.

08. The method of Claim 97, wherein said sample comprises a cell suspected of expressing said protein.
Q9. The method of Claim 98, wherein said cell is a cancer cell.

100. The method of Claim 97, wherein said antibody, oligopeptide or organic molecule is detectably
labeled.

101.  The method of Claim 97, wherein said protein has:

(a) the amino acid sequence seiected from the group consisting of the amino acid sequence shown 1n
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ 1D NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown 1n
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide sequence;

(¢) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ 1D NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its associated signal peptide sequence;

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ 1D NO: 10) and Figure 12 (SEQ ID NO: 12),
lacking its associated signal peptide sequence;

(¢) an amino acid sequence encoded by the nucleotide sequence selected from the group consisting ot
the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ 1D NO:
5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ 1D NO: 7), Figure 9 (SEQ ID NO: 9) and Figure
11 (SEQ ID NO: 11).

102. A method for treating or preventing a cell proliferative disorder associated with increased expression
or activity of a protein having at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ 1D NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12)), lacking its associated signal
peptide; :

(c) an extraceflular domain of the polypeptide having the amino acid sequence selected from the

group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
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Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ 1D NO:
12), with its associated signal peptide;

(d) an extraceltular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ 1D NO:
12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO:
11), said method comprising administering to a subject in need of such treatment an effective amount of an
antagonist of said protein, thereby effectively treating or preventing said cell proliferative disorder.

103. The method of Claim 102, wherein said cell proliferative disorder is cancer.

104. The method of Claim 102, wherein said antagonist is an anti-TAHO polypeptide antibody, TAHO
binding oligopeptide, TAHO binding organic molecule or antisense oligonucleotide.

105. A method of binding an antibody, oligopeptide or organic molecule to a cell that expresses a protein
having at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 0), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal
peptide; |

(c) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), with its associated signal peptide;

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the
oroup consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the-nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3),
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|

Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO:
11), said method comprising contacting said cell with an antibody, oligopeptide or organic molecule that binds
to said protein and allowing the binding of the antibody, oligopeptide or organic molecule to said proteln to
occur, thereby binding said antibody, oligopeptide or organic molecule to said cell.

106.  The method of Claim 105, wherein said antibody is a monoclonal antibody.

107.  The method of Claim 105, wherein said antibody is an antibody fragment.

108. The method of Claim 105, wherein said antibody is a chimeric or a humanized antibody.

109.  The method of Claim 105, wherein said antibody, oligopeptide or organic molecule is conjugated to a
growth inhibitory agent.

110. The method of Claim 105, wherein said antibody, oligopeptide or organic molecule is conjugated to a

cytotoxic agent.

111. The method of Claim 110, wherein said cytotoxic agent is selected from the group consisting of
toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.

112. The method of Claim 110, wherein the cytotoxic agent 1s a toxin.

113. The method of Claim 112, wherein the toxin is selected from the group consisting of maytansinoid

and calicheamicin.

114. The method of Claim 112, wherein the toxin is a maytansinoid.

115. The method of Claim 105, wherein said antibody is produced in bacteria.

116. The method of Claim 105, wherein said antibody is produced in CHO celis.

117. The method of Claim 105, wherein said cell is a hematopoietic cell.

118. The method of Claim 117, wherein said hematopoietic cell is a selected from the group consisting of a
lymphocyte, leukocyte, platelet, erythrocyte and natural killer cell.

119. The method of claim 118, wherein said lymphocyte is a B cell or a T cell.

120. The method of Claim 119, wherein said lymphocyte is a cancer cell.

121. The method of Claim 120 wherein said cancer cell is further exposed to radiation treatment or a
chemotherapeutic agent.

122. The method of Claim 120, wherein said cancer cell is selected from the group consisting of a
leukemia cell, a lymphoma cell and a myeloma cell.

123. The method of Claim 120, wherein said protein is more more abundantly expressed by said
hematopoietic cell as compared to a non-hematopoietic cell.

124. The method of Claim 105 which causes the death of said cell.

125. Use of a nucleic acid as claimed in any of Claims 1 to 5 or 30 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

126.  Use of a nucleic acid as claimed in any of Claims 1 to 5 or 30 in the preparation of a medicament for
treating a tumor.

127.  Use of a nucleic acid as claimed in any of Claims 1 to 5 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.

128.  Use of an expression vector as claimed-in.Claim 6 in the preparation of a medicament for the

therapeutic treatment or diagnostic detection of a cancer.
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129. Use of an expression vector as claimed in Claim 6 in the preparation of medicament for treating a
tumor.

130. Use of an expression vector as claimed in Claim 6 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.

131. Use of a host cell as claimed in Claim 8 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

132.  Use of a host cell as claimed in Claim 8 in the preparation of a medicament for treating a tumor.
133.  Use of a host cell as claimed in Claim 8 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

134.  Use of a polypeptide as claimed in Claim 11 or 12 in the preparation of a medicament for the

therapeutic treatment or diagnostic detection of a cancer.

135.  Use of a polypeptide as claimed in Claim 11 or 12 in the preparation of a medicament for treating a
tumor.
136.  Use of a polypeptide as claimed in Claim 11 or 12 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.
137.  Use of an antibody as claimed in Claim 15 or 16 in the preparation of a medicament for the

therapeutic treatment or diagnostic detection of a cancer.

138. Use of an antibody as claimed in Claim 15 or 16 in the preparation of a medicament for treating a
tumor.
139. Use of an antibody as claimed in Claim 15 or 16 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.
140. Use of an oligopeptide as claimed in Claim 35 or 36 in the preparation of a medicament for the

therapeutic treatment or diagnostic detection of a cancer.

141. Use of an oligopeptide as claimed in Claim 35 or 36 in the preparation of a medicament for treating a
tumor.
142. Use of an oligopeptide as claimed in Claim 35 or 36 in the preparation of a medicament for treatment

or prevention of a cell proliferative disorder.

143. Use of a TAHO binding organic molecule as claimed in Claim 45 or 46 in the preparation of a
medicament for the therapeutic treatment or diagnostic detection of a cancer.

144.  Use of a TAHO binding organic molecule as claimed in Claim 45 or 46 in the preparation of a
medicament for treating a tumor.

145.  Use of a TAHO binding organic molecule as claimed in Claims 45 or 46 in the preparation of a
medicament for treatment or prevention of a cell proliferative disorder.

146.  Use of a composition of matter as claimed in Claim 55 in the preparation of a medicament for the

therapeutic treatment or diagnostic detection of a cancer.

147.  Use of a composition of matter as claimed in Claim 55 in the preparation of a medicament for treating
a tumor.
148.  Use of a.composition of matter as claimed in Claim 55 in the preparation of a medicament<or:

treatment or prevention of a cell proliferative disorder.

23




10

15

20

25

30

35

CA 02551813 2006-06-21
WO 2005/063299 PCT/US2004/043514

149.  Use of an article of manufacture as claimed in Claim 57 in the preparation of a medicament for the
therapeutic treatment or diagnostic detection of a cancer.

150.  Use of an article of manufacture as claimed in Claim 58 in the preparation of a medicament for
treating a tumeor.

151.  Useof an article of manufacture as claimed in Claim 58 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.

152. A method for inhibiting the growth of a cell, wherein the growth of said cell is at least 1n part
dependent upon a growth potentiating effect of a protein having at least 80% amino acid sequence identity to:

(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associatc?d signal
peptide; I

(¢) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the afino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), with its associated signal peptide;

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the
group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:
12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the
nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ 1D NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from
the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3),
Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO:
11), said method comprising contacting said protein with an antibody, oligopeptide or organic molecule that
binds to said protein, there by inhibiting the growth of said cell.

153.  The method of Claim 152, wherein said cell is a hematopoietic cell.

154.  The method of Claim 152, wherein said protein is expressed by said cell.

155.  The method of Claim 152, wherein the binding of said antibody, oligopeptide or organic molecule to
said protein antagonizes a cell growth-potentiating activity of said protein.

156.  The method of Claim 152, wherein the binding of said antibody, oligopeptide or organic molecule to
said protein induces the death of said cell.

157.  The method of Claim 152, wherein said antibody is a monoclonal.antibody.

158.  The method of Claim 152, wherein said antibody is an antibody fragment.
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159.  The method of Claim 152, wherein said antibody is a chimeric or a humanized antibody.

160.  The method of Claim 152, wherein said antibody, oligopeptide or organic molecule is conjugated to a
growth inhibitory agent.
161.  The method of Claim 152, wherein said antibody, oligopeptide or organic molecule is conjugated to a

cytotoxic agent.

162.  The method of Claim 161, wherein said cytotoxic agent is selected from the group consisting of
toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.

163.  The method of Claim 161, wherein the cytotoxic agent is a toxin.

164. The method of Claim 163, wherein the toxin is selected from the group consisting of maytansinoid
and calicheamicin.

165. The method of Claim 163, wherein the toxin is a maytansinoid.

166. The method of Claim 152, wherein said antibody is produced in bacteria.

167.  The method of Claim 152, wherein said antibody is produced in CHO cells.

168. The method of Claim 152, wherein said protein has:

(a) the amino acid sequence selected from the group consisting of the amino acid sequence shown 1n

Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8),

Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown in
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its associated signal peptide sequence;

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12),
lacking its associated signal peptide sequence;

(¢) an amino acid sequence encoded by the nucleotide sequence selected from the group consisting of
the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO:
5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure
11 (SEQ ID NO: 11). |
169. A method of therapeutically treating a tumor in a mammal, wherein the growth of said tumor is at
least in part dependent upon a growth potentiating effect of a protein having at least 80% amino acid sequence

identity to:
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(a) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the polypeptide having the amino acid sequence selected from the group consisting of the amino
acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure
8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal

peptide;

(c) an extracellular domain of the polypeptide having the amino acid sequence selected from the

group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),

Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:

12), with its associated signal peptide;

(d) an extracellular domain of the polypeptide having the amino acid sequence selected from the

group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4),
Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO:

12), lacking its associated signal peptide;

(e) a polypeptide encoded by the nucleotide sequence selected from the group consisting of the

nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO: 5),
Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ ID NO: 11); or

(1) a polypeptide encoded by the full-length coding region of the nucleotide sequence selected from

?

11), said method comprising contacting said protein with an antibody, oligopeptide or organic molecule that

binds to said protein, thereby effectively treating said tumor.

170. The method of Claim 169, wherein said protein is expressed by cells of said tumor.

171. T'he method of Claim 169, wherein the binding of said antibody, oligopeptide or organic molecule to
said protein antagonizes a cell growth-potentiating activity of said protein.

172. The method of Claim 169, wherein said antibody is a monoclonal antibody.

173.  The method of Claim 169, wherein said antibody is an antibody fragment.

174. T'ne method of Claim 169, wherein said antibody is a chimeric or a humanized antibody.

175. The method of Claim 169, wherein said antibody, oligopeptide or organic molecule is conjugated to a
growth inhibitory agent. .'

176. T'he method of Claim 169, wherein said antibody, oligopeptide or organic molecule is conjugated to a

cytotoxic agent.

177.  The method of Claim 176, wherein said cytotoxic agent is selected from the group consisting of
toxins, antibiotics, radioactive isotopes and nucleolytic enzymes..

178.  The method ot Claim 176, wherein the cytotoxic agent is a toxin.

179.  The method of Claim 178, wherein the toxin is selected from the group consisting of maytansinoid

and calicheamicin. -+

180.  The method of Claim 178, wherein the toxin is a maytansinoid.
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1381. The method of Claim 169, wherein said antibody is produced in bacteria.
132. The method of Claim 169, wherein said antibody is produced in CHO cells.
183. The method of Claim 169, wherein said protein has:

(a) the amino acid sequence selected from the group consisting of the amino acid sequence shown 1n
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6 (SEQ ID NO: 6), Figure 8 (SEQ 1D NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12);

(b) the amino acid sequence selected from the group consisting of the amino acid sequence shown 1n
Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ 1D NO: 4), Figure 6 (SEQ ID NO: 6), Figure s (SEQ ID NO: 8),
Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), lacking its associated signal peptide sequence;

(c) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO:} 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12), with
its associated signal peptide sequence;

(d) an amino acid sequence of an extracellular domain of the polypeptide selected from the group
consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO: 2), Figure 4 (SEQ ID NO: 4), Figure 6
(SEQ ID NO: 6), Figure 8 (SEQ ID NO: 8), Figure 10 (SEQ ID NO: 10) and Figure 12 (SEQ ID NO: 12),
lacking its associated signal peptide sequence; o

(¢) an amino acid sequence encoded by the nucleotide sequence selected from the group consisting of
the nucleotide sequence shown in Figure 1 (SEQ 1D NO: 1), Figure 3 (SEQ ID NO :3), Figure 5 (SEQ ID NO:
5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure 11 (SEQ 1D NO: 11); or

(f) an amino acid sequence encoded by the full-length coding region of the nucleotide sequence
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3
(SEQ ID NO :3), Figure 5 (SEQ ID NO: 5), Figure 7 (SEQ ID NO: 7), Figure 9 (SEQ ID NO: 9) and Figure
11 (SEQ ID NO: 11).

184. A composition of matter comprising the chimeric polypeptide of Claim 13.

185. Use of a nucleic acid as claimed in Claim 30 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

186. Use of an expression vector as claimed in Claim 7 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

187. Use of an expression vector as claimed in Claim 31 in the preparation of a medicament for the
therapeutic treatment or diagnostic detection of a cancer.

188. Use of an expression vector as claimed in Claim 7 in the preparation of medicament for treating a tumor.

189. Use of an expression vector as claimed in Claim 31 in the preparation of medicament for treating a

prevention of a cell proliferative disorder.
191. Use of an expression vector as claimed in Claim 31 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.
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192. Use of a host cell as claimed in Claim 9 in the preparation of a medicament for the therapeutic treatment
or diagnostic detection of a cancer.

193. Use of a host cell as claimed in Claim 32 in the preparation of a medicament for the therapeutic treatment
or diagnostic detection of a cancer.

194. Use of a host cell as claimed in Claim 33 in the preparation of a medicament for the therapeutic treatment
or diagnostic detection of a cancer.

195. Use of a host cell as claimed in Claim 9 in the preparation of a medicament for treating a tumor.

196. Use of a host cell as claimed in Claim 32 in the preparation of a medicament for treating a tumor.

197. Use of a host cell as claimed in Claim 33 in the preparation of a medicament for treating a tumor.

198. Use of a host cell as claimed in Claim 9 in the preparation of a medicament for treatment or prevention of
a cell proliferative disorder.

199. Use of a host cell as claimed in Claim 32 in the preparation of a medicament for treatment or prevention
of a cell proliferative disorder.

200. Use of a host cell as claimed in Claim 33 in the preparation of a medicament for treatment or prevention
of a cell proliferative disorder.

201. Use of a polypeptide as claimed in Claim 13 in the preparation of a medicament for the therapeutic

‘treatment or diagnostic detection of a cancer.

202. Use of a polypeptide as claimed in Claim 14 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

203. Use of a polypeptide as claimed in Claim 13 in the preparation of a medicament for treating a tumor.
204. Use of a polypeptide as claimed in Claim 14 in the preparation of a medicament for treating at tumor.
205. Use of a polypeptide as claimed in Claim 13 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

206. Use of a polypeptide as claimed in Claim 14 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

207. Use of an antibody as claimed in Claim 17 in the preparation of a medicament for the therapeutic
treatment or diagn(l)stic detection of a cancer.

208. Use of an antibody as claimed in Claim 18 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

209. Use of an antibody as claimed in Claim 19 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

210. Use of an antibody as claimed in Claim 20 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.

211. Use of an antibody as claimed in Claim 21 in the preparation of a medicament for the therapeuﬁc

* treatment or diagnostic detection of a cancer.

212. Use of an antibody as claimed in Claim 22 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.
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213,

Use of an antibody as claimed in Claim 23 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.

214. Use of an antibody as claimed 1n Claim 24 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.

215.

Use of an antibody as claimed in Claim 25 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.

216.

Use of an antibody as claimed in Claim 26 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.

217.

Use of an antibody as claimed in Claim 27 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.

218.

Use of an antibody as claimed 1n Claim 28 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.

219.

Use of an antibody as claimed in Claim 29 in the preparation of a medicament for the therapeutic

treatment or diagnostic detection of a cancer.

220.
221.
222.
223.
224.
225.
226.
227.
228.
229,
230.
231.
232.
233.

Use ot an antibody as claimed in Claim 17 in the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 18 1in the preparation of a medicament for treating a tumor.
Use of an antibody as claimed 1n Claim 19 1n the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 20 1n the preparation of a medicament for treating a tumor.
Use ot an antibody as claimed in Claim 21 in the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 22 in the preparation of a medicament for treating a tumor.
Use ot an antibody as claimed in Claim 23 in the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 24 in the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 25 in the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 26 in the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 27 1n the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 28 in the preparation of a medicament for treating a tumor.
Use of an antibody as claimed in Claim 29 in the preparation of a medicament for treating a tumor.

Use of an antibody as claimed 1n Claim 17 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.

234.

Use of an antibody as claimed in Claim 18 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.

235. Use of an antibody as claimed in Claim 17 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.

233.

Use of an antibody as claimed in Claim 18 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.

237.

Use of an antibody as claimed in Claim 19 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.

238. Use of an antibedy as claimed in Claim 20 in the preparation of a medicament for treatment or

prevention of a cell proliferative disorder.
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239. Use of an antibody as claimed in Claim 21 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

240. Use of an antibody as claimed in Claim 22 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

241. Use of an antibody as claimed in Claim 23 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

242. Use of an antibody as claimed in Claim 24 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

243. Use of an antibody as claimed in Claim 25 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

244. Use of an antibody as claimed in Claim 26 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

245. Use of an antibody as claimed in Claim 27 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

246. Use of an antibody as claimed in Claim 28 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

2477. Use of an antibody as claimed in Claim 29 1n the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

248. Use of an oligopeptide as claimed 1n Claim 37 1n the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

249. Use of an oligopeptide as claimed in Claim 38 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

250. Use of an oligopeptide as claimed 1n Claim 39 1n the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

251. Use of an oligopeptide as claimed in Claim 40 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

252. Use of an oligopeptide as claimed in Claim 41 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

253. Use of an oligopeptide as claimed in Claim 42 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

254. Use of an oligopeptide as claimed 1n Claim 43 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

235. Use of an oligopeptide as claimed 1n Claim 44 in the preparation of a medicament for the therapeutic
treatment or diagnostic detection of a cancer.

256. Use of an oligopeptide as claimed in Claim 37 in the preparation of a medicament for treating a tumor.
257. Use of an oligopeptide as claimed in Claim 38 in the preparation of a medicament for treating a tumor.

258. Use of an oligopeptide as claimed in Claim 39 in the preparation of a medicament for treating a tumor.

259. Use of an oligopeptide as claimed in Claim 40 in the preparation-of a-medicament for treating a tumor.

260. Use of an oligopeptide as claimed in Claim 41 in the preparation of a medicament for treating a tumor.
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261. Use of an oligopeptide as claimed in Claim 42 in the preparation of a medicament for treating a tumor.
262. Use of an oligopeptide as claimed in Claim 43 in the preparation of a medicament for treating a tumor.
263. Use of an oligopeptide as claimed in Claim 44 in the preparation of a medicament for treating a tumor.
264. Use of an oligopeptide as claimed in Claim 37 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

265. Use of an oligopeptide as claimed in Claim 38 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

266. Use of an oligopeptide as claimed in Claim 39 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

267. Use of an oligopeptide as claimed in Claim 40 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

208. Use of an oligopeptide as claimed in Claim 41 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

269. Use of an oligopeptide as claimed in Claim 42 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder. |

2'70. Use of an oligopeptide as claimed in Claim 43 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

271. Use of an oligopeptide as claimed in Claim 44 in the preparation of a medicament for treatment or
prevention of a cell proliferative disorder.

272. Use of a TAHO binding organic molecule as claimed in Claim 47 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

273. Use of a TAHO binding organic molecule as claimed in Claim 48 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

2774. Use ot a TAHO binding organic molecule as claimed in Claim 49 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

275. Use of a TAHO binding organic molecule as claimed 1n Claim 50 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

276. Use of a TAHO binding organic molecule as claimed in Claim 51 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

277. Use of a TAHO binding organic molecule as claimed in Claim 52 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

278. Use of a TAHO binding organic molecule as claimed in Claim 53 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

279. Use of a TAHO binding organic molecule as claimed in Claim 54 in the preparation of a medicament for
the therapeutic treatment or diagnostic detection of a cancer.

230. Use of a TAHO binding organic molecule as claimed in Claim 47 in the preparation of a medicament for
treating a tumor.

231. Use of a TAHO binding organic molecule as claimed in Claim 48 in the preparation of a medicament for

treating a tumor.

31



10

15

20

25

30

35

CA 02551813 2006-06-21
WO 2005/063299 PCT/US2004/043514

282. Use of a TAHO binding organic molecule as claimed in Claim 49 in the preparation of a medicament for
treating a tumor.
283. Use of a TAHO binding organic molecule as claimed in Claim 50 in the preparation of a medicament for
treating a tumor.
284. Use of a TAHO binding organic molecule as claimed in Claim 51 in the preparation of a medicament for
treating a tumor.
285. Use of a TAHO binding organic molecule as claimed in Claim 52 in the preparation of a medicament for
treating a tumor.

286. Use of a TAHO binding organic molecule as claimed in Claim 53 in the preparation of a medicament for

treating a tumor.

287. Use of a TAHO binding organic molecule as claimed in Claim 54 in the preparation of a medicament for
treating a tumor.

288. Use of a TAHO binding organic molecule as claimed in Claim 47 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.

289. Use of a TAHO binding organic molecule as claimed in Claim 48 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.

290. Use of a TAHO binding organic molecule as claimed in Claim 49 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.

291. Use of a TAHO binding organic molecule as claimed in Claim 50 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.

292. Use of a TAHO binding organic molecule as claimed in Claim 51 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.

293. Use of a TAHO binding organic molecule as claimed in Claim 52 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder.

204. Use of a TAHO binding organic molecule as claimed in Claim 53 in the preparation of a medicament for
treatmeﬁt or prevention of a cell proliferative disorder.

295. Use of a TAHO binding organic molecule as claimed in Claim 54 in the preparation of a medicament for
treatment or prevention of a cell proliferative disorder. |

296. Use of a composition of matter as claimed in Claim 56 in the preparation of a medicament for the
therapeutic treatment or diagnostic detection ot a cancer.

297. Use of a composition of matter as claimed in Claim 56 in the preparation of a medicament for treating a
tumor.

298. Use of a composition of matter as claimed in Claim 56 in the preparation of a medicament for treatment
or prevention of a cell proliferative disorder.

700. Use of an article of manufacture as claimed in Claim 58 in the preparation of a medicament for the
therapeutic treatment or diagnostic detection of a cancer.

300. Use of an article of manufacture as claimed in Claim 58 in the preparation of a medicament for treating a

tumor.
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301. Use of an article of manufacture as claimed in Claim 58 in the preparation of a medicament for treatment
or prevention of a cell proliferative disorder.

302. An isolated antibody deposited under any ATCC accession number shown in Table 7.

303. An isolated antibody comprising a heavy chain which is encoded by the nucleotide sequence of SEQ 1D
NO: 13 and a light chain which is encoded by the nucleotide sequence of SEQ ID NO: 14).

304.  The antibody of Claim 302 or 303 which is a monoclonal antibody.

305.  The antibody of Claim 302 or 303 which 1s an antibody fragment.

306.  The antibody of Claim 302 or 303 which is a chimeric or a humanized antibody.

307.  The antibody of Claim 302 or 303 which is conjugated to a growth inhibitory agent.

308.  The antibody of Claim 302 or 303 which is conjugated to a cytotoxic agent.

309.  The antibody of Claim 308, wherein the cytotoxic agent is selected from the group consisting of
toxins, antibiotics, radioactive isotopes and nucleolytic enzymes.

310.  The antibody of Claim 308, wherein the cytotoxic agent is a toxin.

311. The antibody of Claim 310, wherein the toxin is selected from the group consisting of maytansinoid
and calicheamicin.

312. The antibody of Claim 310, wherein the toxin is a maytansinoid.

313.  The antibody of Claim 302 or 303 which is produced in bacteria.

314.  The antibody of Claim 302 or 303 which is produced in CHO cells.

315. The antibody of Claim 302 or 303 which induces death of a cell to which it binds.

316. The antibody of Claim 302 or 303 which is detectably labeled.
317.  Anisolated nucleic acid having a nucleotide sequence that encodes the antibody of Claim 302 or 303.
318.  An expression vector comprising the nucleic acid of Claim 317 operably linked to control sequences

recognized by a host cell transformed with the vector.

319.

A host cell comprising the expression vector of Claim 318.

320. The host cell of Claim 319 which is a CHO cell, an E. coli cell or a yeast cell.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a nucleotide sequence (SEQ ID NO:1) of a TAHO3 (PRO31998) cDNA, wherein
SEQ ID NO:1 is a clone designated herein as “DNA182432" (also referred here in as “FcRH2" or “SPAP1").

Figure 2 shows the amino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ
ID NO:1 shown 1n Figure 1.

Figure 3 shows a nucleotide sequence (SEQ ID NO:3) of a TAHO17 (PRO85143) cDNA, wherein
SEQ ID NO:3 is a clone designated herein as “DNA340394" (also referred herein as “FcRH1" or “IRTAS").

Figure 4 shows the amino acid sequence (SEQ ID NO:4) derived from the coding sequence of SEQ
ID NO:3 shown in Figure 3.

Figure 5 shows a nucleotide sequence (SEQ ID NO:5) of a TAHO13 (PRO820) cDNA, wherein SEQ
ID NO:35 is a clone designated herein as “DNA56041" (also referred herein as “FcRHS5" or “IRTA2").

.« Figure 6 shows the amino acid sequence (SEQ ID NO:6) derived from the coding sequence of SEQ

ID NO:5 shown in Figure 3.
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Figure 7 shows a nucleotide sequence (SEQ ID NO:7) of a TAHO20 (PRO52483) cDNA, wherein
SEQ ID NO:7 1s a clone designated herein as “DNA257955" (also referred herein as “FcRH3" or “IRTA3").

Figure & shows the amino acid sequence (SEQ ID NO:8) derived from the coding sequence of SEQ
ID NO:7 shown 1n Figure 7.

Figure 9 shows a nucleotide sequence (SEQ ID NO:9) of a TAHO21 (PRO85193) ¢cDNA, wherein
SEQ ID NO:9 is a clone designated herein as “DNA329863" (also referred herein as “FcRH4" or “IRTA1").

Figure 10 shows the amino acid sequence (SEQ ID NO:10) derived from the coding sequence of SEQ
ID NO:9 shown 1n Figure 9.

Figure 11 shows a nucleotide sequence (SEQ ID NO:11) of a TAHO22 (PRO96849) cDNA, wherein
SEQ ID NO:11 1s a clone designated herein as “DNA346528" (also referred herein as “FcRH6" or “FAIL”).

Figure 12 shows the amino acid sequence (SEQ ID NO:12) derived from the coding sequence of SEQ
ID NO:11 shown 1in Figure 11.

Figure 13 shows a nucleotide sequence (SEQ ID NO: 13) which encodes for the heavy chain of anti-
FcRH2-1D6, designated herein as 1D6 (also referred herein as 1D6.3.3).

Figure 14 shows a nucleotide sequence (SEQ ID NO: 14) which encodes for the light chain of anti-
FcRH2-1D6, designated herein as 1D6 (also referred herein as 1D6.3.3). |

Figures 15A-15D show microarry data showing the expression of TAHO3 1n normal samples and in
diseased samples, such as significant expression in NHL samples, follicular lymphoma (FL.) and memory B
cells (mem B). Abbreviations used in the Figures are designated as follows: Non-Hodgkin’s Lymphoma
(NHL), follicular lymphoma (FL), ﬁormal lymph node (NLN), normal B cells (NB), multiple myeloma cells
(MM), small intestine (s. intestine), fetal liver (f. liver), smooth muscle (s. muscle), fetal brain (f. brain),
natural killer cells (NK), neutrophils (N’phil), dendrocytes (DC), memory B cells (mem B), plasma cells (PC),
bone marrow plasma cells (BM PC).

Figures 16A-16D show ;rflicroarray data showing the expression of TAHO17 in normal samples and 1n
diseased samples, such as significant expression in normal B cells (NB) and memory B cells (mem B).
Abbreviations used in the Figures are designated as follows: Non-Hodgkin’s Lymphoma (NHL), follicular
lymphoma (FL), normal lymph node (NLN), normal B cells (NB), multiple myeloma cells (MM), small
intestine (s. intestine), fetal liver (f. liver), smooth muscle (s. muscle), fetal brain (f. brain), natural killer cells
(NK), neutrophils (N’phil), dendrocytes (DC), memory B cells (imem B), plasma cells (PC), bone marrow
plasma cells (BM PC).

Figures 17A-17D show microarray data shoﬁving the expression of TAHO18 1n normal samples and in
diseased samples, such as significant expression in NHL samples. Abbreviations used in the Figures are
designated as follows: Non-Hodgkin’s Lymphoma (NHL), follicular lymphoma (FL), normal lymph node
(NLN), normal B cells (NB), multiple myeloma cells (MM), small intestine (s. intestine), fetal liver (f. liver),
smooth muscle (s. muscle), fetal brain (f. brain), natural killer cells (NK), neutrophils (N’phil), dendrocytes
(DC), memory B cells (mem B), plasma cells (PC), bone marrow plasma cells (BM PC).

Figures 18A-18D show microarray data showing the expression of TAHOZ20 in normal samples and in
diseased samples, such as significant expression in multiple-myeloma (MM), normal B cells (NB) and normal

colon, placenta, lung and spleen and bone marrow plasma cells (BM PC). Abbreviations used in the Figures
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are designated as follows: Non-Hodgkin’s Lymphoma (NHL), follicular lymphoma (FL), normal lymph node
(NLN), normal B cells (NB), multiple myeloma cells (MM), small intestine (s. intestine), fetal liver (f. liver),
smooth muscle (s. muscle), fetal brain (f. brain), natural killer cells (NK), neutrophils (N’phil), dendrocytes
(DC), memory B cells (mem B), plasma cells (PC), bone marrow plasma cells (BM PC).

Figures 19A-19D show microarray data showing the expression of TAHO21 in normal samples and in
diseased samples, such as significant expression in NHL samples, centrocytes and memory B cells.
Abbreviations used in the Figures are designated as follows: Non-Hodgkin’s Lymphoma (NHL), follicular
lymphoma (FL), normal lymph node (NLN), normal B cells (NB), multiple myeloma cells (MM), small
intestine (s. intestine), fetal liver (f. liver), smooth muscle (s. muscle), fetal brain (f. brain), natural killer cells
(NK), neutrophils (N’phil), dendrocytes (DC), memory B cells (mem B), plasma cells (PC), bone marrow
plasma cells (BM PC).

Figure 20 shows the the homology and the percent identity between the immunoglobulin domains in

the FcRHs (FcRH1, FcRH2, FcRH3, FcRH4, FcRHS and FcRH6) and the Feyreceptors (FcyRI, FcyRIIB,

FcyRIII). The percent identity shown is identity of the respective domains with the domains of FcRH3.

DETAITLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
I. Definitions

The terms "TAHO polypeptide" and “TAHO” as used herein and when immediately followed by a
numerical designation, refer to various polypeptides, wherein the complete designation (i.e.,TAHO/number)
refers to specific polypeptide sequences as described herein. The terms “TAHO/number polypeptide” and
“TAHO/number” wherein the term "number" is provided as an actual numerical designation as used herein
encompass native sequence polypeptides, polypeptide variants and fragments of native sequence polypeptides
and polypeptide variants (which are further defined herein). The TAHO polypeptides described herein may be
1solated from a variety of sources, such as from human tissue types or from another source, or prepared by
recombinant or synthetic methods. The term "TAHO polypeptide" refers to each individual TAHO/number
polypeptide disclosed herein. All disclosures in this specification which refer to the "TAHO polypeptide" refer
to each of the polypeptides individually as well as jointly. For example, descriptions of the preparation of,
purification of, derivation of, formation of antibodies to or against, formation of TAHO binding oligopeptides
to or against, formation of TAHO binding organic molecules to or against, administration of, compositions
containing, treatment of a disease with, etc., pertain to each polypeptide of the invention individually. The
term “TAHO polypeptide"” also includes variants of the TAHO/number polypeptides disclosed herein.

“TAHO3" 1s also herein referred to as “FcRH2" or “SPAP1". “TAHO17" is also herein referred to as
“FcRH1" or “IRTAS5". “TAHO18" 1s also herein referred to as “IRTA2" or “FcRH5". “TAHO20" is also
herein referred to as “FcRH3" or “IRTA3". “TAHO21" is also herein referred to as “IRTA1" or “FcRH4".
“TAHO22" is also herein referred to as “FcRH6" or “FAIL".

A "native sequence TAHO polypeptide" comprises a polypeptide having the same amino acid
sequence as the corresponding TAHO polypeptide derived from nature. Such native sequence TAHO
polypeptides can be isolated from nature or can be produced by recombinant or synthetic means. The term

"native sequence TAHO polypeptide" specifically encompasses naturally-occurring truncated or secreted
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forms of the specific TAHO polypeptide (e.g., an extracellular domain sequence), naturally-occurring variant
forms (e.g., alternatively spliced forms) and naturally-occurring allelic variants of the polypeptide. In certain
embodiments of the invention, the native sequence TAHO polypeptides disclosed herein are mature or full-
length native sequence polypeptides comprising the full-length amino acids sequences shown in the
accompanying figures. Start and stop codons (if indicated) are shown in bold font and underlined 1n the
figures. Nucleic acid residues indicated as “N” in the accompanying figures are any nucleic acid residue.
However, while the TAHO polypeptides disclosed in the accompanying figures are shown to begin with
methionine residues designated herein as amino acid position 1 in the figures, 1t 1s conceivable and possible
that other methionine residues located either upstream or downstream from the amino acid position 1 in the
figures may be employed as the starting amino acid residue for the TAHO polypeptides.

The TAHO polypeptide “extracellular domain” or “ECD” refers to a form of the TAHO polypeptide
which is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a TAHO polypeptide
ECD will have less than 1% of such transmembrane and/or cytoplasmic domains and preferably, will have less
than 0.5% of such domains. It will be understood that any transmembrane domains identified for the TAHO
polypeptides of the present invention are identified pursuant to criteria routinely employed 1in the art for
identifying that type of hydrophobic domain. The exact boundaries of a transmembrane domain may vary but
most likely by no more than about 5 amino acids at either end of the domain as initially identified herein.
Optionally, therefore, an extracellular domain of a TAHO polypeptide may contain from about 5 or fewer
amino acids on either side of the transmembrane domain/extracellular domain boundary as identified in the
Examples or specification and such polypeptides, with or without the associated signal peptide, and nucleic
acid encoding them, are contemplated by the present invention.

The approximate location of the “signal peptides” of the various TAHO polypeptides disclosed herein
may be shown 1n the present speciﬁcaﬁon and/or the accompanying figures. It is noted, however, that the C-
terminal boundary of a signal peptide may vary, but most likely by no more than about 5 amino acids on either
side of the signal peptide C-terminal boundary as initially identified herein, wherein the C-terminal boundary
of the signal peptide may be identified pursuant to criteria routinely employed in the art for identifying that
type of amino acid sequence element (e.g., Nielsen et al., Prot. Eng. 10:1-6 (1997) and von Heinje et al., Nucl.

Acids. Res. 14:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal
sequence from a secreted polypeptide is not entirely uniform, resulting in more than one secreted species.
These mature polypeptides, where the signal peptide is cleaved within no more than about 5 amino acids on
either side of the C-terminal boundary of the signal peptide as identified herein, and the polynucleotides
encoding them, are contemplated by the present invention.

"TAHO polypeptide variant" means a TAHO polypeptide, preferably an active TAHO polypeptide,
as defined herein having at least about 80% amino acid sequence identity with a full-length native sequence
TAHO polypeptide sequence as disclosed herein, a TAHO polypeptide sequence lacking the signal peptide as
disclosed herein, an extracellular domain of a TAHO polypeptide, with or without the signal peptide, as
disclosed herein or any other fragment of a full-length TAHO polypeptide sequence as disclosed herein (such
as those encoded by a nucleic acid that represents only a portion of the complete coding sequence for a full-

length TAHO polypeptide). Such TAHO polypeptide variants include, for instance, TAHO polypeptides
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wherein one or more amino acid residues are added, or deleted, at the N— or C-terminus of the fuli-length
native amino acid sequence. Ordinarily, a TAHO polypeptide variant will have at least about 80% amino acid
sequence identity, alternatively at least about 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%;
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% amino acid sequence identity, to a full-length native sequence
TAHO polypeptide sequence as disclosed herein, a TAHO polypeptide sequence lacking the signal peptide as
disclosed herein. an extracellular domain of a TAHO polypeptide, with or without the signal peptide, as
disclosed herein or any other specifically defined fragment of a full-length TAHO polypeptide sequence as
disclosed herein. Ordinarily, TAHO variant polypeptides are at least about 10 amino acids in length,
alternatively at least about 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190,
200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410,
420, 430, 440, 450, 460, 470, 480, 490, 500, 510, 520, 530, 540, 550, 560, 570, 580, 590, 600 amino acids in
length, or mo;e. Optionally, TAHO variant polypeptides will have no more than one conservative amino acid
substitution as compared to the native TAHO polypeptide sequence, alternatively no more than 2, 3, 4, 5, 6, 7,
8. 9, or 10 conservative amino acid substitution as compared to the native TAHO polypeptide sequence.

"Percent (%) amino acid sequence identity" with respect to the TAHO polypeptide sequences
identified herein is defined as the percentage of amino acid residues in a candidate sequence that are identical
with the amino acid residues in the specific TAHO polypeptide sequence, after aligning the ‘sequences and
introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not considering any
conservative substitutions as part of the sequence identity. Alignment for purposes of determining percent
amino acid sequence identity can be achieved in various ways that are within the skill in the art, for instance,
using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR)
software. Those skilled in the art can determine appropriate parameters for measuring alignment, including
any algorithms needed to achieve maximal alignment over the full length of the sequences being compared.
For purposes herein, however, % amino acid sequence identity values are generated using the sequence
comparison computer program ALIGN-2, wherein the complete source code for the ALIGN-2 program 1s
provided in Table 1 below. The ALIGN-2 sequence comparison computer program was authored by
Genentech, Inc. and the source code shown in Table 1 below has been filed with user documentation in the
U.S. Copyright Office, Washington D.C., 20559, where it 1s registered under U.S. Copyright Registration No.
TXU510087. The ALIGN-2 program is publicly available through Genentech, Inc., South San Francisco,
California or may be compiled from the source code provided in Table 1 below. The ALIGN-2 program
should be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence
comparison paramet:ers are set by the ALIGN-2 program and do not vary.

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino acid
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid

sequence identity to, with, or against a given amino acid sequence B) is calculated as follows:

100 times the fraction-X/Y

37




10

15

20

23

30

35

CA 02551813 2006-06-21
WO 2005/063299 PCT/US2004/043514

where X is the number of amino acid residues scored as identical matches by the sequence alignment program
ALIGN-2 in that program’s alignment of A and B, and where Y is the total number of amino acid residues 1n
B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino
acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence
identity of B to A. As examples of % amino acid sequence identity calculations using this method, Tables 2
and 3 demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated
“Comparison Protein” to the amino acid sequence designated “TAHO”, wherein "TAHO" represents the amino
acid sequence of a hypothetical TAHO polypeptide of interest, "Comparison Protein" represents the amino
acid sequence of a polypeptide against which the "TAHO" polypeptide of interest is being compared, and "X,
"Y" and "Z" each represent different hypothetical amino acid residues. Unless specifically stated otherwise,
all % amino acid sequence identity values used herein are obtained as described in the immediately preceding
paragraph using the ALIGN-2 computer program.

"TAHO variant polynucleotide" or “TAHO variant nucleic acid sequence” means a nucleic acid
molecule which encodes a TAHO polypeptide, preferably an active TAHO polypeptide, as defined herein and
which has at least about 80% nucleic acid sequence identity with a nucleotide acid sequence encoding a full-
length native sequence TAHO polypeptide sequence as disclosed herein, a full-length native sequence TAHO
polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a TAHO
polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of a full-length
TAHO polypeptide sequence as disclosed herein (such as those encoded by a nucleic acid that represents only
a portion of the complete coding sequence for a full-length TAHO polypeptide). Ordinarily, a TAHO variant
polynucleotide will have at Jeast about 80% nucleic acid sequence identity, alternatively at least about 81%,
2%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 91%, 98%, or 9%
nucleic acid sequence identity with a nucleic acid sequence encoding a full-length native sequence TAHO
polypeptide sequence as disclosed herein, a full-length native sequence TAHO polypeptide sequence lacking
the signal peptide as disclosed herein, an extracellular domain of a TAHO polypeptide, with or without the
signal sequence, as disclosed herein or any other fragment of a full-length TAHO polypeptide sequence as
disclosed herein. Variants do not encompass the native nucleotide sequence.

Ordinarily, TAHO variant polynucleotides are at least about 5 nucleotides in length, alternatively at
least about 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160,
165, 170, 175, 180, 185, 190, 195, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340,
350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450, 460, 470, 480, 490, 500, 510, 520, 530, 540, 550, 560,
570, 580, 590, 600, 610, 620, 630, 640, 650, 660, 670, 680, 690, 700, 710, 720, 730, 740, 750, 760, 770, 730,
790, 800, 810, 820, 830, 840, 850, 860, 870, 830, 890, 900, 910, 920, 930, 940, 950, 960, 970, 980, 990, or
1000 nucleotides in length, wherein in this context the term “about” means the referenced nucleotide sequence
length plus or minus 10% of that referenced length.

"Percent (%) nucleic acid sequence identity" with respect to TAHO-encoding nucleic acid sequences
identified herein is defined as the pereentage of nucleotides in a candidate sequence that are identical with the .

nucleotides in the TAHO nucleic acid sequence of interest, after aligning the sequences and introducing gaps,
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if necessary, to achieve the maximum percent sequence identity. Alignment for purposes of determining
percent nucleic acid sequence identity can be achieved in various ways that are within the skill in the art, for
instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign
(DNASTAR) software. For purposes herein, however, % nucleic acid sequence identity values are generated
using the sequence comparison computer program ALIGN-2, wherein the complete source code for the
ALIGN-2 program 1s provided in Table 1 below. The ALIGN-2 sequence comparison computer program was
authored by Genentech, Inc. and the source code shown in Table 1 below has been filed with user
documentation in the U.S. Copyright Office, Washington D.C., 20559, where it is registered under U.S.
Copyright Registration No. TXUS510087. The ALIGN-2 program is publicly available through Genentech,
Inc., South San Francisco, California or may be compiled from the source code provided in Table 1 below.
The ALIGN-2 program should be compiled for use on a UNIX operating system, preferably digital UNIX
V4.0D. All sequence comparison parameters are set by the
ALIGN-2 program and do not vary. |

In sitvations where ALIGN-2 1s employed for nucleic acid sequence comparisoﬁs, the % nucleic acid
sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D

(which can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain %

nucleic acid sequence idéntity to, with, or against a given nucleic acid sequence D) 1s calcuiated as tollows:
100 times the fraction W/Z

where W 1s the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-
2 in that program’s alignment of C and D, and where Z is the total number of nucleotides in D. It will be
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence
Dﬁ, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence 1dentity of D to
C. As examples of % nucleic acid sequence identity calculations, Tables 4 and 5, demonstrate how to
calculate the % nucleic acid sequence identity of the nucleic acid sequence designated “Comparison DNA” to
the nucleic acid sequence designated “TAHO-DNA”, wherein "TAHO-DNA" represents a hypothetical
TAHO-encoding nucleic acid sequence of interest, "Comparison DNA" represents the nucleotide sequence of
a nucleic acid molecule against which the "TAHO-DNA" nucleic acid molecule of interest 1s being compared,
and "N", "L" and "V" each represent different hypothetical nucleotides. Unless specifically stated otherwise,
all % nucleic acid sequence identity values used herein are obtained as described in the immediately preceding
paragraph using the ALLIGN-2 computer program.

In other embodiments, TAHO variant polynucleotides are nucleic acid molecules that encode a
TAHO polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash
conditions, to nucleotide sequences encoding a full-length TAHO polypeptide as disclosed herein. TAHO
variant polypeptides may be those that are encoded by a TAHO variant polynucleotide.

The term “full-length coding region” when used in reference to a nucleic acid encoding a TAHO
polypeptide refers to the sequence of nucleotides which encode the full-length TAHQO, pelypeptide of the

invention (which is often shown between start and stop codons, inclusive thereot, in the accompanying
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figures). The term “full-length coding region” when used in reference to an ATCC deposited nucleic acid
refers to the TAHO polypeptide-encoding portion of the cDNA that is inserted into the vector deposited with
the ATCC (which is often shown between start and stop codons, inclusive thereof, in the accompanying figures
(start and stop codons are bolded and underlined in the figures)).

"Isolated," when used to describe the various TAHO polypeptides disclosed herein, means
polypeptide that has been identified and separated and/or recovered from a component of its natural
environment. Contaminant components of its natural environment are materials that would typically interfere
with therapeutic uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or
non-proteinaceous solutes. In preferred embodiments, the polypeptide will be purified (1) to a degree
sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence by use of a spinning cup
sequenator, or (2) to homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie
blue or, preferably, silver stain. Isolated polypeptide includes polypeptide in sifu within recombinant cells,
since at least one component of the TAHO polypeptide natural environment will not be present. Ordinarily,
however, isolated polypeptide will be prepared by at least one purification step.

An "isolated" TAHO polypeptide-encoding nucleic acid or other polypeptide-encoding nucleic acid is

a nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule

‘with which it is ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An

isolated polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is found in
nature. Isolated polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific
polypeptide-encoding nucleic acid molecule as it exists in natural cells. However, an isolated polypeptide-
encoding nucleic acid molecule includes polypeptide-encoding nucleic acid molecules contained in cells that
brdinarily express the polypeptide where, for example, the nucleic acid molecule is in a chromosomal location
different from that of natural cells.

The term "control sequences" refers to DNA sequences necessary for the expression of an operably
linked coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes,
for example, include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic
cells are known to utilize promoters, polyadenylation signals, and enhancers.

Nucleic acid is “operably linked" when it is placed into a functional relationship with another nucleic
acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a
polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or
enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome
binding site is operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally,
"operably linked" means that the DNA sequences being linked are contiguous, and, in the case of a secretory
leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is
accomplished by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide
adaptors or linkers are used in accordance with conventional practice.

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and
generally is an empirical calculation dependent upon probe.length; washing temperature, and salt

concentration. In general, longer probes require higher temperatures for proper annealing, while shorter
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probes need lower temperatures. Hybridization generally depends on the ability of denatured DNA to reanneal
when complementary strands are present in an environment below their melting temperature. The higher the
degree of desired homology between the probe and hybridizable sequence, the higher the relative temperature
which can be used. As a result, it follows that higher relative temperatures would tend to make the reaction
conditions more stringent, while lower temperatures less so. For additional details and explanation of
stringency of hybridization reactions, see Ausubel et al., Current Protocols 1n Molecular Biology, Wiley
Interscience Publishers, (1995).

"Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those
that: (1) employ low ionic strength and high temperature for washing, for example 0.015 M sodium
chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a
denaturing agent, such as fbrmamide, for example, 50% (v/v) formamide with 0.1% bovine serum
albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM
sodium chloride, 75 mM sodium citrate at 42°C; or (3) overnight hybridization in a solution that employs 50%
formamide, 5 x SSC (0.75 M Na(Cl, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1%
sodium pyrophosphate, 5 x Denhardt’s solution, sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and
10% dextran sulfate at 42°C, with a 10 minute wash at 42°C in 0.2 x SSC (sodium chloride/sodium citrate)
followed by a 10 minute high-stringency wash consisting of 0.1 x SSC containing EDTA at 55°C.

"Moderately stringent conditions” may be identified as described by Sambrook et al., Molecular
Cloning: A Laboratory Manual, New York: Cold Spring Harbor Press, 1989, and include the use of washing
solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less stringent that those
described above. An example of moderately stringent conditions is overnight incubation at 37°C in a solution
comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate
(pH 7.6), 5 x Denhardt’s solution, 10% dextran sulfate, and 20 mg/ml! denatured sheared salmon sperm DNA,
followed by washing the filters in 1 x SSC at about 37-50°C. The skilled artisan will recognize how to adjust
the temperature, 10nic strength, etc. as necessary to accommodate factors such as probe length and the like.

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a TAHO
polypeptide or anti-TAHO antibody fused to a "tag polypeptide”. The tag polypeptide has enough residues to
provide an epitope against which an antibody can be made, yet is short enough such that it does not interfere
with activity of the polypeptide to which it is fused. The tag polypeptide preferably also is fairly unique so that
the antibody does not substantially cross-react with other epitopes. Suitable tag polypeptides generally have at
least six amino acid residues and usually between about 8 and 50 amino acid residues (preferably, between
about 10 and 20 amino acid residues).

"Active" or "activity" for the purposes herein refers to form(s) of a TAHO polypeptide which retain a
biological and/or an immunological activity of native or naturally-occurring TAHO, wherein “biological”
activity refers to a biological function (either inhibitory or stimulatory) caused by a native or naturally-
occurring TAHO other than the ability to induce the production of an antibody against an antigenic epitope
possessed by a native or naturally-occurring TAHO and an “immunological” activity refers to the ability to

induce the production of an antibody against an antigenic epitope possessed by a native or naturally-occurring-. .
TAHO.
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The term "antagonist” is used in the broadest sense, and includes any molecule that partially or fully
blocks, inhibits, or neutralizes a biological activity of a native TAHO polypeptide disclosed herein. Ina
similar manner, the term "agonist” is used in the broadest sense and includes any molecule that mimics a
biological activity of a native TAHO polypeptide disclosed herein. Suitable agonist or antagonist molecules
specifically include agonist or antagonist antibodies or antibody fragments, fragments or amino acid sequence
variants of native TAHO polypeptides, peptides, antisense oligonucleotides, small organic molecules, etc.
Methods for identifying agonists or antagonists of a TAHO polypeptide may comprise contacting a TAHO
polypeptide with a candidate agonist or antagonist molecule and measuring a detectable change in one or more
biological activities normally associated with the TAHO polypeptide.

"Treating” or “treatment” or “alleviation” refers to both therapeutic treatment and prophylactic or
preventative measures, wherein the object 1s to prevent or slow down (lessen) the targeted pathologic condition
or disorder. Those in need of treatment include those already with the disorder as well as those prone to have
the disorder or those in whom the disorder is to be prevented. A subject or mammal is successfully “treated”
for a TAHO polypeptide-expressing cancer 1f, after receiving a therapeutic amount of an anti-TAHO antibody,
TAHO binding oligopeptide or TAHO binding organic molecule according to the methods of the present
invention, the patient shows observable and/or measurable reduction in or absence of one or more of the
following: reduction in the number of cancer cells or absence of the cancer cells; reduction in the tumor size;
inhibition (i.e., slow to some extent and preferably stop) of cancer cell infiltration into peripheral organs
including the spread of cancer into soft tissue and bone; inhibition (i.e., slow to some extent and preferably
stop) of tumor metastasis; inhibition, to some extent, of tumor growth; and/or relief to some extent, one Or
more of the symptoms associated with the specific cancer; reduced morbidity and mortality, and improvement
in quality of life issues. To the extent the anti-TAHO antibody or TAHO binding oligopeptide may prevent
growth and/or kill existing cancer cells, it may be cytostatic and/or cytotoxic. Reduction of these signs Or
symptoms may also be felt by the patient.

The above parameters for assessing successful treatment and improvement in the disease are readily

measurable by routine procedures familiar to a physician. For cancer therapy, efficacy can be measured, for

example, by assessing the time to disease pro gression (TTP) and/or determining the response rate (RR).
Metastasis can be determined by staging tests and by bone scan and tests for calcium level and other enzymes
to determine spread to the bone. CT scans can also be done to look for spread to the pelvis and lymph nodes
in the area. Chest X-rays and measurement of liver enzyme levels by known methods are used to look for
metastasis to the lungs and liver, respectively. Other routine methods for monitoring the disease include
transrectal ultrasonography (TRUS) and transrectal needle biopsy (TRNB).

For bladder cancer, which is a more localized cancer, methods to determine progress of disease
include urinary cytologic evaluation by cystoscopy, monitoring for presence of blood in the urine, visualization
of the urothelial tract by sonography or an intravenous pyelogram, computed tomography<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>