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FIGURE 1

CGGCAAGATGCTGCCCGTGTACCAGGAGGTGAAGCCCAACCCGCTGCAGGACGCGARCCTCTGCTCACGCGT
GTTCTTCTGGTGGCTCAATCCCTTGTTTAAAATTGGCCATAARCGGAGAT TAGAGGAAGATGATATGTATTC
AGTGCTGCCAGAAGACCGCTCACAGCACCTTGGAGAGGAGTTGCAAGGGTTCTGGGATARAGAAGTTTTAAG
AGCTGAGAATGACGCACAGAAGCCTTCTTTAACRAGAGCAATCATAAAGTGTTACTGGARATCTTATTTAGT
TTTGGGAATTTTTACGTTAATTGAGGARAAGTGCCARAGTAATCCAGCCCATATTTTTGGGRAARATTATTAR
TTATTTTGAARATTATGATCCCATGGATTCTGTGGCTTTGAACACAGCGTACGCCTATGCCACGGTGCTGAC
TTTTTGCACGCTCATTTTGGCTATACTGCATCACTTATATTTTTATCACGTTCAGTGTGCTGGGATGAGGTT
ACGAGTAGCCATGTGCCATATGATTTATCGGAAGGCACTTCGTCTTAGTAACATGGCCATGGGGARGACAAC
CACAGGCCAGATAGTCAATCTGCTGTCCAATGATGTGAACAAGTTTGATCAGGTGACAGTGTTCTTACACTT
CCTGTGGGCAGGACCACTGCAGGCGATCGCAGTGACTGCCCTACTCTGGATGGAGATAGGRATATCGTGCCT
TGCTGGGATGGCAGTTCTAATCATTCTCCTGCCCTTGCAAAGCTGTTTTGGGAAGT TGTTCTCATCACTGAG
GAGTAAAACTGCAACTTTCACGGATGCCAGGATCAGGACCATGAATGAAGTTATAACTGGTATAAGGATAAT
AARAATGTACGCCTGGGRAAAGTCATTTTCARATCTTATTACCAATTTGAGAAAGARGGAGATTTCCARGAT
TCTGAGARAGTTCCTGCCTCAGGGGGATGAATTTGGCTTCGTTTTTCAGTGCAAGCARAATCATCGTGTTTGT
GACCTTCACCACCTACGTGCTCCTCGGCAGTGTGATCACAGCCAGCCGCGTGTTCGTGGCAGTGACGCTGTA
TGGGGCTGTGCGGCTGACGGTTACCCTCTTCTTCCCCTCAGCCATTGAGAGGGTGTCAGAGGCAATCGTCAG
CATCCGRAGAATCCAGACCTTTTTGCTACTTGATGAGATATCACAGCGCAACCGTCAGCTGCCGTCAGATGG
TARAAAGATGGTGCATGTGCAGGATTTTACTGCTTTTTGGGATAAGGCATCAGAGACCCCAACTCTACRAGG
CCTTTCCTTTACTGTCAGACCTGGCGRATTGTTAGCTGTGGTCGGCCCCGTGGGAGCAGGGAAGTCATCACT
GTTAAGTGCCGTGCTCGGGGARATTGGCCCCAAGTCACGGGCTGGTCAGCGTGCATGGRAGAATTGCCTATGT
GTCTCAGCAGCCCTGGGTGTTCTCGGGAACTCTGA TAATATTTTATTTGGGA T. AGG.
ACGATATGRRARAAGTCATAARGGCTTGTGCTCTGARARAGGATTTACAGCTGTTGGAGGATGGTGATCTGAC
TGTGATAGGAGATCGGGGAACCACGCTGAGTGGAGGGCAGRAARGCACGGGTAAACCTTGCAAGAGCAGTGTA
TCARGATGCTGACATCTATCTCCTGGACGATCCTCTCAGTGCAGTAGATGCGGARGTTAGCAGACACTTGTT
CGAACTGTGTATTTGTCAARATTTTGCATGAGAAGATCACAATTTTAGTGACTCATCAGTTGCAGTACCTCAA
AGCTGCRAAGTCAGATTCTGATATT:! ATGGTAAAATGGTGCAGRAGGGGACTTACACTGAGTTCCTARR
ATCTGGTATAGATTTTGGCTCCCTTTTAAAGAAGGATRATGAGGAAAGTGAACARCCTCCAGTTCCAGGAAC
TCCCACACTRARGGAATCGTACCTTCTCAGAGTCTTCGGTTTGGTCTCARCAATCTTCTAGACCCTCCTTGAR
AGATGGTGCTCTGGAGAGCCAAGATACAGAGAATGTCCCAGTTACACTATCAGAGGAGAACCGTTCTGAAGG
ARARGTTGGTTTTCAGGCCTATAAGEATTACTTCAGAGCTGGTGCTCACTGGATTGTCTTCATTTTCCTTAT
TCTCCTAARCRACTGCAGCTCAGGTTGCCTATGTGCTTCAAGATTGGTGGCTTTCATACTGGGCAARCARACA
AAGTATGCTAAATGTCACTGTAAATGGAGGAGGAAATGTAACCGAGAAGCTAGATCTTAACTGGTACTTAGG
AATTTATTCAGGTTTAACTGTAGCTACCGTTCTTTTTGGCATAGCAAGATCTCTATTGGTATTCTACGTCCT
TGTTAACTCTTCACAAACTTTGCACAACAAARATGTTTGAGTCAATTCTGAAAGCTCCGGTATTATTCTTTGA
TAGRAATCCRRTAGGARGAATTTTARATCGTTTCTCCRAAGACAT TGGACACTTGGATGATTTGCTGCCGCT
GACGTTTTTAGATTTCATCCAGACATTGCTACAAGTGGT TGGTGTGGTCTCTGTGGCTGTGGCCGTGATTCC
TTGGATCGCAATACCCTTGGTTCCCCTTGGAATCATTTTCATTTTTCTTCGGCGATATTTTT TGGARACGTC
AAGAGATGTGAAGCGCCTGGAATCTACAACTCGGAGTCCAGTGTTTTCCCACTTGTCATCTTCTCTCCAGGG
GCTCTGGACCATCCGGGCATACAAAGCAGAAGAGAGGTGTCAGGAACTGT TTGATGCACACCAGGATTTACA
TTCAGAGGCTTGGTTCTTGTTTTTGACAACGTCCCGCTGGTTCGCCGTCCGTCTGGATGCCATCTGTGCCAT
GTTTGTCATCATCGTTGCCTTTGGGTCCCTGATTCTGGCARARACTCTGGATGCCGGGCAGGTTGGTTTGGC
ACTGTCCTATGCCCTCACGCTCATGGGGATGTTTCAGTGGTGTGT TCGACAAAGTGCTGRAGTTGAGRATAT
GATGATCTCAGTAGRARGGGTCATTGAATACACRGACCTTGARARAAGARGCACCTTGGGRATATCAGRRACG
CCCRCCACCAGCCTGGCCCCATGAAGGAGTGATAATCTTTGACRATGTGAACTTCATGTACAGTCCAGGTGG
GCCTCTGGTACTGAAGCATCTGACAGCACTCATTARATCACAAGAARAGGTTGGCATTGTGGGAAGRACCGE
AGCTGGAARRAGTTCCCTCATCTCAGCCCTTTTTAGATTGTCAGAACCCGAAGGTAARATTTGGATTGATAR
GATCTTGACAACTGARAATTGGACTTCACGATTTAAGGRAGAARATGTCAATCATACCTCAGGAACCTGTTTT
GTTCACTGGRACAATGAGGARAAACCTGGATCCCTTTARTGAGCACACGGATGAGGARCTGTGGARTGCCTT
ACARGAGGTACAACTTARAGAAACCATTGAAGATCTTCCTGGTAAAATGGATACTGARTTAGCAGAATCAGG
ATCCAATTTTAGTGTTGGACRAAGACRACTGGTGTGCCTTGCCAGGGCAATTCTCAGGARRAATCAGATATT
GATTATTGATGAAGCGACGGCAAATGTGGATCCAAGARCTGATGAGTTAATACARAAARRBATCCGGGAGAR
ATTTGCCCACTGCACCGTGCTAACCATTGCACACAGATTGRACACCATTATTGACAGCGACAAGATAATGGT
TTTAGATTCAGGAAGACTGAAAGAATATGATGAGCCGTATGTTTTGCTGCARAATAARGAGAGCCTATTTTA
CAAGATGGTGCAACAACTGGGCAAGGCAGAAGCCGCTGCCCTCACTGARAACAGCAARACAGGTATACTTCAA
AAGRAATTATCCACATATTGGTCACRCTGACCACATGGT TACRARACACTTCCAATGGACAGCCCTCGACCTT
AACTATTTTCGAGACAGCACTGIGAATCCAACCAARATGTCARGTCCGTTCCGAAGCATTTTCARGGGCGAR
TTCGTTTAAACCTGCAGGACTAGTCCCTTTAGTGAGGGTTAATTCT (SEQ ID NO:1)
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COMPOSITIONS AND METHODS FOR THE DIAGNOSIS AND TREATMENT OF

TUMOR

RELATED APPLICATION

This application claims the benefit of U.S. Provisional Patent Application Serial

No. 61/330,698, filed on May 3, 2010, which application is fully incorporated herein by

reference.

FIELD OF THE INVENTION

The present invention is directed to compositions of matter useful for the diagnosis and
treatment of tumor in mammals and to methods of using those compositions of matter for the

same.

BACKGROUND OF 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. 43:7 (1993)). Cancer is 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 aggressiveness.

In attempts to discover effective cellular targets for cancer diagnosis and 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

1



10

15

20

25

30

WO 2011/139985 PCT/US2011/034837

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 is 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.

Despite the above identified advances in mammalian cancer therapy, there is a great need
for additional diagnostic and therapeutic agents capable 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 cell membrane-associated polypeptides
that are more abundantly expressed on one or more type(s) of cancer cell(s) as compared to
on normal cells or on other different cancer cells and to use those polypeptides, and their
encoding nucleic acids, to produce compositions of matter useful in the therapeutic treatment

and diagnostic detection of cancer in mammals.

SUMMARY OF INVENTION

In the present specification, Applicants describe for the first time the identification of
cellular polypeptides (and their encoding nucleic acids or fragments thereof) which are
expressed to a greater degree on the surface of one or more types of cancer cell(s) as
compared to on the surface of one or more types of normal non-cancer cells.. These
polypeptides are herein referred to as Tumor-associated Antigenic Target polypeptides
(“TAT” polypeptides) and are expected to serve as effective targets for cancer therapy and

diagnosis in mammals.
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Accordingly, in one embodiment of the present invention, the invention provides an
isolated nucleic acid molecule having a nucleotide sequence that encodes a tumor-associated

antigenic target polypeptide or fragment thereof (a “TAT” polypeptide).

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 identity, to (a) a DNA molecule encoding a full-
length TAT polypeptide having an amino acid sequence as disclosed herein, a TAT
polypeptide amino acid sequence lacking the signal peptide as disclosed herein, an
extracellular domain of a transmembrane TAT polypeptide, with or without the signal
peptide, as disclosed herein or any other specifically defined fragment of a full-length TAT
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%, 87%, 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 TAT polypeptide cDNA as disclosed herein, the coding
sequence of a TAT polypeptide lacking the signal peptide as disclosed herein, the coding
sequence of an extracellular domain of a transmembrane TAT polypeptide, with or without
the signal peptide, as disclosed herein or the coding sequence of any other specifically
defined fragment of the full-length TAT polypeptide amino acid sequence 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 TAT polypeptide which is either transmembrane domain-
deleted or transmembrane 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 TAT

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 TAT polypeptide having a full-

length amino acid sequence as disclosed herein, a TAT polypeptide amino acid sequence
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lacking the signal peptide as disclosed herein, an extracellular domain of a transmembrane
TAT polypeptide, with or without the signal peptide, as disclosed herein or any other
specifically defined fragment of a full-length TAT 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 TAT
polypeptide coding sequence, or the complement thereof, as disclosed herein, that may find
use as, for example, hybridization probes useful as, for example, diagnostic probes, PCR
primers, antisense oligonucleotide probes, or for encoding fragments of a full-length TAT
polypeptide that may optionally encode a polypeptide comprising a binding site for an anti-
TAT polypeptide antibody. 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, 820, 830, 840, 850, 860, 870, 880, 8§90,
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. Moreover, such nucleic acid fragments are usually comprised
of consecutive nucleotides derived from the full-length coding sequence of a TAT
polypeptide or the complement thercof. It is noted that novel fragments of a TAT
polypeptide-encoding nucleotide sequence, or the complement thereof, may be determined in
a routine manner by aligning the TAT polypeptide-encoding nucleotide sequence with other
known nucleotide sequences using any of a number of well known sequence alignment
programs and determining which TAT polypeptide-encoding nucleotide sequence
fragment(s), or the complement thereof, are novel. All of such novel fragments of TAT
polypeptide-encoding nucleotide sequences, or the complement thereof, are contemplated
herein. Also contemplated are the TAT polypeptide fragments encoded by these nucleotide
molecule fragments, preferably those TAT polypeptide fragments that comprise a binding
site for an anti-TAT antibody.

In another embodiment, the invention provides isolated TAT polypeptides encoded by

any of the isolated nucleic acid sequences hereinabove identified.
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In a certain aspect, the invention concerns an isolated TAT 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%, 99% or 100% amino acid sequence identity, to a TAT polypeptide
having a full-length amino acid sequence as disclosed herein, a TAT polypeptide amino acid
sequence lacking the signal peptide as disclosed herein, an extracellular domain of a
transmembrane TAT polypeptide protein, with or without the signal peptide, as disclosed
herein, an amino acid sequence encoded by any of the nucleic acid sequences disclosed
herein or any other specifically defined fragment of a full-length TAT polypeptide amino

acid sequence as disclosed herein.

In a yet further aspect, the invention concerns an isolated TAT polypeptide comprising
an amino acid sequence that is encoded by a nucleotide sequence that hybridizes to the
complement of a DNA molecule encoding (a) a TAT polypeptide having a full-length amino
acid sequence as disclosed herein, (b) a TAT polypeptide amino acid sequence lacking the
signal peptide as disclosed herein, (c) an extracellular domain of a transmembrane TAT
polypeptide protein, with or without the signal peptide, as disclosed herein, (d) an amino
acid sequence encoded by any of the nucleic acid sequences disclosed herein or (¢) any other
specifically defined fragment of a full-length TAT polypeptide amino acid sequence as

disclosed herein.

In a specific aspect, the invention provides an isolated TAT 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 TAT polypeptide and

recovering the TAT polypeptide from the cell culture.

Another aspect of the invention provides an isolated TAT polypeptide which is 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 TAT polypeptide and recovering

the TAT polypeptide from the cell culture.
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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.
coli 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 TAT polypeptides fused to a heterologous (non-TAT)
polypeptide. Examples of such chimeric molecules comprise any of the herein described
TAT polypeptides fused to a heterologous polypeptide such as, for example, an epitope tag

sequence or a Fc region of an immunoglobulin.

In another embodiment, the invention provides an antibody which binds, preferably
specifically, to any 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-TAT
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 inhibit the growth or proliferation of
or induce the death of a cell to which they bind. For diagnostic purposes, the antibodies of
the present invention may be detectably labeled, attached to a solid support, or the like.

In another aspect, the invention provides a bispecific antibody capable of binding to a
first cell that expresses a TAT polypeptide and to a second cell that expresses a cell-surface
target antigen. In one embodiment, the second cell is a T cell. In one embodiment, the cell-

surface target antigen is CD3.

In other embodiments 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 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.
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In a still further embodiment, the invention concerns a composition of matter comprising
a TAT polypeptide as described herein, a chimeric TAT polypeptide as described herein, or
an anti-TAT antibody as described herein, in combination with a carrier. Optionally, the

carrier is a pharmaceutically acceptable carrier.

In yet another embodiment, the invention concerns an article of manufacture comprising
a container and a composition of matter contained within the container, wherein the
composition of matter may comprise a TAT polypeptide as described herein, a chimeric
TAT polypeptide as described herein, or an anti-TAT antibody 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 or diagnostic detection of a tumor.

Another embodiment of the present invention is directed to the use of a TAT polypeptide
as described herein, a chimeric TAT polypeptide as described herein, or an anti-TAT
polypeptide antibody as described herein, for the preparation of a medicament useful in the
treatment of a condition which is responsive to the TAT polypeptide, chimeric TAT

polypeptide, or anti-TAT polypeptide antibody.

Other embodiments of the present invention are directed to any isolated antibody
comprising one or more of the CDR-L1, CDR-L2, CDR-L3, CDR-H1, CDR-H2, or CDR-H3
sequences disclosed herein, or any antibody that binds to the same epitope as any such

antibody.

Another embodiment of the present invention is directed to a method for inhibiting the
growth of a cell that expresses a TAT polypeptide, wherein the method comprises contacting
the cell with an antibody that binds to the TAT polypeptide, and wherein the binding of the
antibody to the TAT polypeptide causes inhibition of the growth of the cell expressing the
TAT polypeptide. In preferred embodiments, the cell is a cancer cell and binding of the
antibody to the TAT polypeptide causes death of the cell expressing the TAT polypeptide.
Optionally, the antibody is a monoclonal antibody, antibody fragment, chimeric antibody,
humanized antibody, or single-chain antibody. Antibodies employed in the methods 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 employed in the

methods of the present invention may optionally be produced in CHO cells or bacterial cells.
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Yet another embodiment of the present invention is directed to a method of
therapeutically treating a mammal having a cancerous tumor comprising cells that express a
TAT polypeptide, wherein the method comprises administering to the mammal a
therapeutically effective amount of an antibody that binds to the TAT polypeptide, thereby
resulting in the effective therapeutic treatment of the tumor. Optionally, the antibody is a
monoclonal antibody, antibody fragment, chimeric antibody, humanized antibody, or single-
chain antibody. Antibodies employed in the methods 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 employed in the methods of the present

invention may optionally be produced in CHO cells or bacterial cells.

Yet another embodiment of the present invention is directed to a method of determining
the presence of a TAT polypeptide in a sample suspected of containing the TAT polypeptide,
wherein the method comprises exposing the sample to an antibody that binds to the TAT
polypeptide and determining binding of the antibody to the TAT polypeptide in the sample,
wherein the presence of such binding is indicative of the presence of the TAT polypeptide in
the sample. Optionally, the sample may contain cells (which may be cancer cells) suspected
of expressing the TAT polypeptide. The antibody employed in the method may optionally
be detectably labeled, attached to a solid support, or the like.

A further embodiment of the present invention is directed to a method of diagnosing the
presence of a tumor in a mammal, wherein the method comprises detecting the level of
expression of a gene encoding a TAT polypeptide (a) in a test sample of tissue cells obtained
from said mammal, and (b) in a control sample of known normal non-cancerous cells of the
same tissue origin or type, wherein a higher level of expression of the TAT polypeptide in
the test sample, as compared to the control sample, is indicative of the presence of tumor in

the mammal from which the test sample was obtained.

Another embodiment of the present invention is directed to a method of diagnosing the
presence of a tumor in a mammal, wherein the method comprises (a) contacting a test sample
comprising tissue cells obtained from the mammal with an antibody that binds to a TAT
polypeptide and (b) detecting the formation of a complex between the antibody and the TAT
polypeptide in the test sample, wherein the formation of a complex is indicative of the

presence of a tumor in the mammal. Optionally, the antibody employed is detectably
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labeled, attached to a solid support, or the like, and/or the test sample of tissue cells is

obtained from an individual suspected of having a cancerous tumor.

Yet another embodiment of the present invention is directed to a method for treating or
preventing a cell proliferative disorder associated with altered, preferably increased,
expression or activity of a TAT polypeptide, the method comprising administering to a
subject in need of such treatment an effective amount of an antagonist of a TAT polypeptide.
Preferably, the cell proliferative disorder is cancer and the antagonist of the TAT polypeptide
is an anti-TAT polypeptide antibody or antisense oligonucleotide. Effective treatment or
prevention of the cell proliferative disorder may be a result of direct killing or growth
inhibition of cells that express a TAT polypeptide or by antagonizing the cell growth
potentiating activity of a TAT polypeptide.

Yet another embodiment of the present invention is directed to a method of binding an
antibody to a cell that expresses a TAT polypeptide, wherein the method comprises
contacting a cell that expresses a TAT polypeptide with said antibody under conditions
which are suitable for binding of the antibody to said TAT polypeptide and allowing binding
therebetween. In preferred embodiments, the antibody is labeled with a molecule or
compound that is useful for qualitatively and/or quantitatively determining the location

and/or amount of binding of the antibody to the cell.

Other embodiments of the present invention are directed to the use of a TAT
polypeptide, a nucleic acid encoding a TAT polypeptide or a vector or host cell comprising
that nucleic acid, or an anti-TAT polypeptide antibody in the preparation of a medicament
useful for (i) the therapeutic treatment or diagnostic detection of a cancer or tumor, or (ii) the

therapeutic treatment or prevention of a cell proliferative disorder.

Another embodiment of the present invention is directed to a method for inhibiting the
growth of a cancer cell, wherein the growth of said cancer cell is at least in part dependent
upon the growth potentiating effect(s) of a TAT polypeptide (wherein the TAT polypeptide
may be expressed either by the cancer cell itself or a cell that produces polypeptide(s) that
have a growth potentiating effect on cancer cells), wherein the method comprises contacting
the TAT polypeptide with an antibody that binds to the TAT polypeptide, thereby
antagonizing the growth-potentiating activity of the TAT polypeptide and, in turn, inhibiting
the growth of the cancer cell. Preferably the growth of the cancer cell is completely
inhibited. Even more preferably, binding of the antibody to the TAT polypeptide induces
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the death of the cancer cell. Optionally, the antibody is a monoclonal antibody, antibody
fragment, chimeric antibody, humanized antibody, or single-chain antibody. Antibodies
employed in the methods 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 employed in the methods of the present invention may optionally be produced in

CHO cells or bacterial cells.

Yet another embodiment of the present invention is directed to a method of
therapeutically treating a tumor in a mammal, wherein the growth of said tumor is at least in
part dependent upon the growth potentiating effect(s) of a TAT polypeptide, wherein the
method comprises administering to the mammal a therapeutically effective amount of an
antibody that binds to the TAT polypeptide, thereby antagonizing the growth potentiating
activity of said TAT polypeptide and resulting in the effective therapeutic treatment of the
tumor. Optionally, the antibody is a monoclonal antibody, antibody fragment, chimeric
antibody, humanized antibody, or single-chain antibody. Antibodies employed in the
methods 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 calichecamicin,
an antibiotic, a radioactive isotope, a nucleolytic enzyme, or the like. The antibodies
employed in the methods of the present invention may optionally be produced in CHO cells

or bacterial cells.

In yet further embodiments, the invention is directed to the following set of potential

claims for this or future applications:

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 shown as
SEQ ID NO:2, (b) a DNA molecule encoding the amino acid sequence shown as SEQ ID
NO:2, lacking its associated signal peptide, (c) a DNA molecule encoding an extracellular
domain of the polypeptide shown as SEQ ID NO:2, with its associated signal peptide, (d) a
DNA molecule encoding an extracellular domain of the polypeptide shown as SEQ ID
NO:2, lacking its associated signal peptide, (e) the nucleotide sequence shown as SEQ ID
NO:1, (f) the full-length coding sequence of the nucleotide sequence shown as SEQ ID
NO:1, or (g) the complement of (a), (b), (¢), (d), (¢) or ().

10
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2. Isolated nucleic acid having (a) a nucleotide sequence that encodes the amino
acid sequence shown as SEQ ID NO:2, (b) a nucleotide sequence that encodes the amino
acid sequence shown as SEQ ID NO:2, lacking its associated signal peptide, (c) a nucleotide
sequence that encodes an extracellular domain of the polypeptide shown as SEQ ID NO:2,
with its associated signal peptide, (d) a nucleotide sequence that encodes an extracellular
domain of the polypeptide shown as SEQ ID NO:2, lacking its associated signal peptide, (¢)
the nucleotide sequence shown as SEQ ID NO:1, (f) the full-length coding region of the
nucleotide sequence shown as SEQ ID NO:1, or (g) the complement of (a), (b), (c), (d), (e)

or (f).

3. Isolated nucleic acid that hybridizes to (a) a nucleic acid that encodes the amino
acid sequence shown as SEQ ID NO:2, (b) a nucleic acid that encodes the amino acid
sequence shown as SEQ ID NO:2, lacking its associated signal peptide, (c) a nucleic acid
that encodes an extracellular domain of the polypeptide shown as SEQ ID NO:2, with its
associated signal peptide, (d) a nucleic acid that encodes an extracellular domain of the
polypeptide shown as SEQ ID NO:2, lacking its associated signal peptide, (¢) the nucleotide
sequence shown as SEQ ID NO:1, (f) the full-length coding region of the nucleotide
sequence shown as SEQ ID NO:1, or (g) the complement of (a), (b), (¢), (d), (¢) or (f).

4. The nucleic acid of Claim 3, wherein the hybridization occurs under stringent
conditions.

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.
9. 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 identity to (a)
the polypeptide shown as SEQ ID NO:2, (b) the polypeptide shown as SEQ ID NO:2,
lacking its associated signal peptide, (c) an extracellular domain of the polypeptide shown as

11
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SEQ ID NO:2, with its associated signal peptide, (d) an extracellular domain of the
polypeptide shown as SEQ ID NO:2, lacking its associated signal peptide, (¢) a polypeptide
encoded by the nucleotide sequence shown as SEQ ID NO:1, or (f) a polypeptide encoded
by the full-length coding region of the nucleotide sequence shown as SEQ ID NO:1.

12.  An isolated polypeptide having (a) the amino acid sequence shown as SEQ ID
NO:2, (b) the amino acid sequence shown as SEQ ID NO:2, lacking its associated signal
peptide sequence, (¢) an amino acid sequence of an extracellular domain of the polypeptide
shown as SEQ ID NO:2, with its associated signal peptide sequence, (d) an amino acid
sequence of an extracellular domain of the polypeptide shown as SEQ ID NO:2, lacking its
associated signal peptide sequence, (¢) an amino acid sequence encoded by the nucleotide
sequence shown as SEQ ID NO:1, or (f) an amino acid sequence encoded by the full-length

coding region of the nucleotide sequence shown as SEQ ID NO:1.

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

14. The chimeric polypeptide 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 shown as SEQ ID NO:2, (b) the polypeptide shown
as SEQ ID NO:2, lacking its associated signal peptide, (c) an extracellular domain of the
polypeptide shown as SEQ ID NO:2, with its associated signal peptide, (d) an extracellular
domain of the polypeptide shown as SEQ ID NO:2, lacking its associated signal peptide, (¢)
a polypeptide encoded by the nucleotide sequence shown as SEQ ID NO:1, or (f) a
polypeptide encoded by the full-length coding region of the nucleotide sequence shown as

SEQ ID NO:1.

16.  An isolated antibody that binds to a polypeptide having (a) the amino acid
sequence shown as SEQ ID NO:2, (b) the amino acid sequence shown as SEQ ID NO:2,
lacking its associated signal peptide sequence, (¢) an amino acid sequence of an extracellular
domain of the polypeptide shown as SEQ ID NO:2, with its associated signal peptide
sequence, (d) an amino acid sequence of an extracellular domain of the polypeptide shown
as SEQ ID NO:2, lacking its associated signal peptide sequence, (¢) an amino acid sequence
encoded by the nucleotide sequence shown as SEQ ID NO:1, or (f) an amino acid sequence

encoded by the full-length coding region of the nucleotide sequence shown as SEQ ID NO:1.
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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.
25. The antibody of Claim 23, wherein the toxin is a maytansinoid.
26.  The antibody of Claim 15 or 16 which is produced in bacteria.
27.  The antibody 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.
29.  The antibody of Claim 15 or 16 which is detectably labeled.

30.  An isolated nucleic acid having a nucleotide sequence that encodes the antibody

of Claim 15 or 16.

31.  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. A composition of matter comprising (a) the polypeptide of Claim 11, (b) the
polypeptide of Claim 12, (¢) the chimeric polypeptide of Claim 13, (d) the antibody of Claim

15, or (e) the antibody of Claim 16, in combination with a carrier.
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36. The composition of matter of Claim 35, wherein said carrier is a

pharmaceutically acceptable carrier.

37.  An article of manufacture comprising (a) a container; and (b) the composition of

matter of Claim 35 contained within said container.

38.  The article of manufacture of Claim 37 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.

39. 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 shown as SEQ ID NO:2, (b)
the polypeptide shown as SEQ ID NO:2, lacking its associated signal peptide, (c) an
extracellular domain of the polypeptide shown as SEQ ID NO:2, with its associated signal
peptide, (d) an extracellular domain of the polypeptide shown as SEQ ID NO:2, lacking its
associated signal peptide, (¢) a polypeptide encoded by t