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COMPOSITIONS AND METHODS FOR THE DIAGNOSIS AND TREATMENT OF
TUMOR

RELATED APPLICATIONS

This application claims the benefit of US Provisional Patent Application Serial No.
61/307,338, filed on February 23, 2010 and U.S. Provisional Patent Application Serial

No. 61/308,791, filed on February 26, 2010+beth—of-which-apphestions—are—fully
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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 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
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candidate sequence that are identical with the amino acid residues in the specific TAT
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 i 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 is provided in United States Patent No.
7,160,98 5-—which—is—herein—incorporated—by—reference.  The ALIGN-2 sequence

o

comparison computer program was authored by Genentech, Inc. and the source code
thereof 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. 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 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

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 in 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.
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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 is
provided in United States Patent No. 7,160,985-which—is-herein—incorporated-by

referesce.  The ALIGN-2 sequence comparison computer program was authored by
Genentech, Inc. and the source code thereof 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. TXUS10087. The ALIGN-2 program is publicly available
through Genentech, Inc., South San Francisco, California or may be compiled from the
source code. 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 situations where ALIGN-2 is employed for nucleic acid sequence comparisons, 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 identity to, with, or

against a given nucleic acid sequence D) is calculated as follows:
100 times the fraction W/Z

where W is 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 D, the % nucleic acid

sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C.

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

In one preferred embodiment, an anti-TAT antibody (full length or fragments) of the

invention is conjugated to one or more maytansinoid molecules.

Maytansinoids are mitototic inhibitors which act by inhibiting tubulin polymerization.
Maytansine was first isolated from the east African shrub Maytenus serrata (U.S. Patent
No. 3,896,111). Subsequently, it was discovered that certain microbes also produce
maytansinoids, such as maytansinol and C-3 maytansinol esters {(U.S. Patent No.
4,151,042). Synthetic maytansinol and derivatives and analogues thereof are disclosed,
for example, in U.S. Patent Nos. 4,137,230; 4,248,870, 4,256,746; 4,260,608; 4,265,814;
4,294,757, 4,307,016; 4,308,268; 4,308,269; 4,309,428; 4,313,946, 4,315,929, 4,317,821,
4,322,348; 4,331,598, 4,361,650; 4,364.866; 4,424,219; 4,450,254; 4,362,663; and

4 371,533 the-disclosures-ofwhich-are-herebyv-enpressbrincormerated by reference
. . Pt i 4 SIS LS AN T e e 53 L TEUERIY fuze [EEsEier g o= R X S

Mavtansinoid-antibodv conjugates

In an attempt to improve their therapeutic index, maytansine and maytansinoids have
been conjugated to antibodies specifically binding to tumor cell antigens.
Immunoconjugates containing maytansinoids and their therapeutic use are disclosed, for
example, in U.S. Patent Nos. 5,208,020, 5,416,064 and European Patent EP 0 425 235
B1—he—hnelosresoifwmhichare merebs-aisrentiv-neorporniod by reforence. Liu et al,,

Proc. Natl. Acad. Sci. USA 93:8618-8623 (1996) described immunoconjugates
comprising a maytansinoid designated DM linked to the monoclonal antibody €242

directed against human colorectal cancer. The conjugate was found to be highly
cytotoxic towards cultured colon cancer cells, and showed antitumor activity in an in vivo
tumor growth assay. Chari et al, Cancer Research 52:127-131 (1992) describe
immunoconjugates in which a maytansinoid was conjugated via a disulfide linker to the
murine antibody A7 binding to an antigen on human colon cancer cell lines, or to another
murine monoclonal antibody TA.1 that binds the HER-2/neu oncogene. The cytotoxicity
of the TA.l-maytansonoid conjugate was tested in vitro on the human breast cancer cell
line SK-BR-3, which expresses 3 x 105 HER-2 surface antigens per cell. The drug
conjugate achieved a degree of cytotoxicity similar to the free maytansonid drug, which
could be increased by increasing the number of maytansinoid molecules per antibody

molecule. The A7-maytansinoid conjugate showed low systemic cytotoxicity in mice.

78



10

15

20

25

30

Anti-TAT polvpeptide antibodv-mavtansinoid conijugates (immunoconiugates)

Anti-TAT antibody-maytansinoid conjugates are prepared by chemically linking an
anti-TAT antibody to a maytansinoid molecule without significantly diminishing the
biological activity of either the antibody or the maytansinoid molecule. An average of 3-
4 maytansinoid molecules conjugated per antibody molecule has shown efficacy in
enhancing cytotoxicity of target cells without negatively affecting the function or
solubility of the antibody, although even one molecule of toxin/antibody would be
expected to enhance cytotoxicity over the use of naked antibody. Maytansinoids are well
known in the art and can be synthesized by known techniques or isolated from natural
sources. Suitable maytansinoids are disclosed, for example, in U.S. Patent No. 5,208,020
and in the other patents and nonpatent publications referred to hereinabove. Preferred
maytansinoids are maytansinol and maytansinol analogues modified in the aromatic ring

or at other positions of the maytansinol molecule, such as various maytansinol esters.

There are many linking groups known in the art for making antibody-maytansinoid
conjugates, including, for example, those disclosed in U.S. Patent No. 5,208,020 or EP
Patent 0425235B1, Chan et al., Cancer Research 52:127-131 (1992), and U.S. Patent
Application No. 10/960,602, filed Oct. 8, 2004—the—disclosures-of-whick-are-horeby

%
o

sxpressi-ineorporated-by-referenes.  Antibody-maytansinoid conjugates comprising the

linker component SMCC may be prepared as disclosed in U.S, Patent Application No.
10/960,602, filed Oct. 8, 2004. The linking groups include disulfide groups, thioether
groups, acid labile groups, photolabile groups, peptidase labile groups, or esterase labile
groups, as disclosed in the above-identified patents, disulfide and thioether groups being

preferred. Additional linking groups are described and exemplified herein.

Conjugates of the antibody and maytansinoid may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio)
propionate (SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate,
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate
HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as
ghutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-
diazonium  derivatives  (such  as  bis-(p-diazoniumbenzoyl)-cthylenediamine),
diisocyanates (such as toluene 2,6-diisocyanate), and bis-active fluorine compounds (such
as 1,5-difluoro-2,4-dinitrobenzene). Particularly preferred coupling agents include N-

succinimidyl-3-(2-pyridyidithio) propionate (SPDP) (Carlsson et al., Biochem. JI.
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173:723-737 {1978]) and N-succinimidyl-4-(2-pyridylithio)pentanoate (SPP) to provide
for a disulfide linkage.

The linker may be attached to the maytansinoid molecule at various positions,
depending on the type of the link. For example, an ester linkage may be formed by
reaction with a hydroxyl group using conventional coupling techniques, The reaction
may occur at the C-3 position having a hydroxyl group, the C-14 position modified with
hyrdoxymethyl, the C-15 position modified with a hydroxyl group, and the C-20 position
having a hydroxyl group. In a preferred embodiment, the linkage is formed at the C-3

position of maytansinol or a maytansinol analogue.

Auristatins and Dolostatins

In some embodiments, the immunoconjugate comprises an antibody of the invention
conjugated to dolastatins or dolostatin peptidic analogs and derivatives, the auristatins
(US Patent Nos. 5,635,483; 5,780,588). Dolastatins and auristatins have been shown to
interfere with microtubule dynamics, GTP hydrolysis, and nuclear and cellular division
(Woyke et al (2001) Antimicrob. Agents and Chemother. 45(12):3580-3584) and have
anticancer (US 5,663,149) and antifungal activity (Pettit et al (1998) Antimicrob. Agents
Chemother. 42:2961-2965). The dolastatin or auristatin drug moiety may be attached td
the antibody through the N (amino) terminus or the C (carboxyl) terminus of the peptidic
drug moiety (WO 02/088172).

Exemplary  auristatin  embodiments  include the  N-terminus  linked
monomethylauristatin drug moieties DE and DF (i.e.,, MMAE and MMAF), disclosed in
"Senter et al, Proceedings of the American Association for Cancer Research, Volume 45,

Abstract Number 623, presented March 28, 2004;-the-disclosure-ofwhich-is-expressly
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Typically, peptide-based drug moieties can be prepared by forming a peptide bond
between two or more amino acids and/or peptide fragments. Such peptide bonds can be
prepared, for example, according to the liquid phase synthesis method (see E. Schréder
and K. Litbke, "The Peptides”, volume 1, pp 76-136, 1965, Academic Press) that is well
known in the field of peptide chemistry. The auristatin/dolastatin drug moieties may be
prepared according to the methods of: US 5,635,483; US 5,780,588; Pettit et al (1989) J.
Am. Chem. Soc. 111:5463-5465; Pettit et al (1998) Anti-Cancer Drug Design 13:243-
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marcescans, and Shigella, as well as Bacilli such as B. subtilis and B. licheniformis (e.g.,
B. licheniformis 41P disclosed in DD 266,710 published 12 April 1989), Pseudomonas
such as P. aeruginosa, and Streptomyces. These examples are illustrative rather than
limiting. Strain W3110 is one particularly preferred host or parent host because it is a
common host strain for recombinant DNA product fermentations. Preferably, the host
cell secretes minimal amounts of proteolytic enzymes. For example, strain W3110 may
be modified to effect a genetic mutation in the genes encoding proteins endogenous to the
host, with examples of such hosts including E. coli W3110 strain 1A2, which has the
complete genotype tonA ; E. coli W3110 strain 9E4, which has the complete genotype
tonA ptr3; E. coli W3110 strain 27C7 (ATCC 55,244), which has the complete genotype
tonA ptr3 phoA EI15 (argF-lac)169 degP ompT kanr; E. coli W3110 strain 37D6, which
has the complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP ompT rbs7 ilvG
kanr; E. coli W3110 strain 40B4, which is strain 37D6 with a non-kanamycin resistant
degP deletion mutation; and an E. coli strain having mutant periplasmic protease
disclosed in U.S. Patent No. 4,946,783 issued 7 August 1990. Alternatively, in vitro

methods of cloning, e.g., PCR or other nucleic acid polymerase reactions, are suitable.

Full length antibody, antibody fragments, and antibody fusion proteins can be
produced in bacteria, in particular when glycosylation and Fc effector function are not
needed, such as when the therapeutic antibody is conjugated to a cytotoxic agent (e.g., a
toxin) and the immunoconjugate by itself shows effectiveness in tumor cell destruction.
Full length antibodies have greater half life in circulation. Production in E. coli is faster
and more cost efficient. For expression of antibody fragments and polypeptides in
bacteria, see, e.g., U.S. 5,648,237 (Carter et. al.), U.S. 5,789,199 (Joly et al.), and U.S.
5,840,523 (Simmons et al.) which describes translation initiation regio (TIR) and signal

sequences for optimizing expressio.n and secretiony-these-patents-inesrperaied-herein-bs
reference. After expression, the antibody is isolated from the E. coli cell paste in a
soluble fraction and can be purified through, e.g., a protein A or G column depending on
the isotype. Final purification can be carried out similar to the process for purifying

antibody expressed e.g,, in CHO cells.

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are
suitable cloning or expression hosts for anti-TAT antibody- or TAT polypeptide-encoding
vectors.  Saccharomyces cerevisiae is a commonly used lower eukaryotic host

microorganism. Others include Schizosaccharomyces pombe (Beach and Nurse, Nature,
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includes 5' cap structure itself as well as the first 50 nucleotides adjacent to the cap; the 5'
untranslated region (5'UTR), the portion of an mRNA in the 5' direction from the
translation initiation codon, and thus including nucleotides between the 5' cap site and the
translation initiation codon of an mRNA or corresponding nucleotides on the gene; and
the 3" untranslated region (3'UTR), the portion of an mRNA in the 3' direction from the
translation termination codon, and thus including nucleotides between the translation

termination codon and 3' end of an mRNA or corresponding nucleotides on the gene.

Specific examples of preferred antisense compounds useful for inhibiting expression
of TAT proteins include oligonucleotides containing modified backbones or non-natural
internucleoside linkages. Oligonucleotides having modified backbones include those that
retain a phosphorus atom in the backbone and those that do not have a phosphorus atom
in the backbone. For the purposes of this specification, and as sometimes referenced in
the art, modified oligonucleotides that do not have a phosphorus atom in their
internucleoside backbone can also be considered to be oligonucleosides,  Preferred
modified oligonucleotide backbones include, for example, phosphorothioates, chiral
phosphorothioates, phosphorodithioates, phosphotriesters, aminoalkylphosphotri-esters,
methyl and other alkyl phosphonates including 3'-alkylene phosphonates, 5'-alkylene
phosphonates and chiral phosphonates, phosphinates, phosphoramidates including 3'-
amino phosphoramidate and aminoalkylphosphoramidates, thionophosphoramidates,
thionoalkyiphosphonates, thionoalkylphosphotriesters, selenophosphates and borano-
phosphates having normal 3'-5' linkages, 2'-5' linked analogs of these, and those having
inverted polarity wherein one or more internucleotide linkages is a 3'to 3", 5'to 5" or 2' to
2' linkage. Preferred oligonucleotides having inverted polarity comprise a single 3’ to 3'
linkage at the 3'-most intemucleotide linkage i.e. a single inverted nucleoside residue
which may be abasic (the nucleobase is missing or has a hydroxyl group in place thereof).
Various salts, mixed salts and free acid forms are also included. Representative United
States patents that teach the preparation of phosphorus-containing linkages include, but
are not limited to, U.S. Pat. Nos.: 3,687,808; 4,469,863; 4,476,301 5,023,243; 5,177,196;
5,188,897 5,264,423, 5,276,019; 5,278,302; 5,286,717; 5,321,131, 5,399,676; 5,405,939,
5,453,496; 5,455,233, 5,466,677, 5,476,925, 5,519,126; 5,536,821, 5,541,306; 5,550,111,
5,563,253; 5,571,799; 5,587,361, 5,194,599; 5,565,555, 5,527,899, 5,721,218, 5,672,697
and 5,625,050-eachefwhish-is-herein-imeorperated-by-reference,
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Preferred modified oligonucleotide backbones that do not include a phosphorus atom
therein have backbones that are formed by short chain alkyl or cycloalkyl internucleoside
linkages, mixed heteroatom and alkyl or cycloalkyl internucleoside linkages, or one or
more short chain heteroatomic or heterocyclic internucleoside linkages. These include
those having morpholino linkages (formed in part from the sugar portion of a nucleoside);
siloxane backbones; sulfide, sulfoxide and sulfome backbones; formacetyl and
thioformacetyl backbones; methylene formacetyl and thioformacetyl backbones;
riboacetyl  backbones; alkene containing backbones; sulfamate backbones;
methyleneimino and methylenehydrazino backbones; sulfonate and sulfonamide
backbones; amide backbones; and others having mixed N, O, S and CH.sub.2 component
parts.  Representative United States patents that teach the preparation of such
oligonucleosides include, but are not limited to,. U.S. Pat. Nos.: 5,034,506; 5,166,315;
5,185,444; 5,214,134; 5,216,141, 5,235,033; 5,264,562; 5,264,564; 5,405,938; 5,434,257,
5,466,677, 5,470,967, 5,489,677, 5,541,307, 5,561,225, 5,596,086; 5,602,240; 5,610,289;
5,602,240, 5,608,046; 5,610,289, 5,618,704; 5,623,070, 5,663,312; 5,633,360; 5,677,437,
3,792,608; 5,646,269 and 5,677, 439-each-ofwhich-is-hereinincorporsted-by-reference.

In other preferred antisense oligonucleotides, both the sugar and the internucleoside
linkage, i.e., the backbone, of the nucleotide units are replaced with novel groups. The
base units are maintained for hybridization with an appropriate nucleic acid target
compound. One such oligomeric compound, an oligonucleotide mimetic that has been
shown fo have excellent hybridization properties, is referred to as a peptide nucleic acid
(PNA). In PNA compounds, the sugar-backbone of an oligonucleotide is replaced with an
amide containing backbone, in particular an aminoethylglycine backbone. The
nucleobases are retained and are bound directly or indirectly to aza nitrogen atoms of the
amide portion of the backbone. Representative United States patents that teach the
preparation of PNA compounds include, but are not limited to, U.S. Pat. Nos.: 5,539,082;
5,714,331; and 5,719,262;—each-efwwhichis-hercin—incorporated-by—reference. Further

teaching of PNA compounds can be found in Nielsen et al., Science, 1991, 254, 1497-
1500.

Preferred antisense oligonucleotides incorporate phosphorothioate backbones and/or
heteroatom backbones, and in particular -CH2-NH-O-CH2-, -CH2-N(CH3)-O-CH2-
[known as a methylene (methylimino) or MMI backbonel, -CH2-O-N(CH3)-CH2-, -
CH2-N(CH3)-N(CH3)-CH2- and -O-N(CH3)-CH2-CH2- {[wherein the native
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position. A preferred 2'-arabino modification is 2'-F. Similar modifications may also be
made at other positions on the oligonucleotide, particularly the 3' position of the sugar on
the 3' terminal nucleotide or in 2-5' linked oligonucleotides and the 5' position of 5'
terminal nucleotide. Oligonucleotides may also have sugar mimetics such as cyclobutyl
moieties in place of the pentofuranosyl sugar. Representative United States patents that
teach the preparation of such modified sugar structures include, but are not limited to,
U.S. Pat. Nos.: 4,981,957; 5,118,800; 5,319,080; 5,359,044; 5,393,878; 5,446,137;
3,466,786; 5,514,785; 5,519,134; 5,567.811; 5,576,427, 5,591,722; 5,597,909; 5,610,300;
3,627,053; 5,639,873; 5,646,265; 5,658,873; 5,670,633; 5,792,747, and 5,700,920-each
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Oligonucleotides may also include nucleobase (often referred to in the art simply as
"base") modifications or substitutions. As used herein, "unmodified" or "natural”
nucleobases include the purine bases adenine (A) and guanine (G), and the pyrimidine
bases thymine (T), cytosine (C) and uracil (U). Modified nucleobases include other
synthetic and natural nucleobases such as 5-methylcytosine (5-me-C), 5-hydroxymethyl
cytosine, xanthine, hypoxanthine, 2-aminoadenine, 6-methyl and other alkyl derivatives
of adenine and guanine, 2-propyl and other alkyl derivatives of adenine and guanine, 2-
thiouracil, 2-thiothymine and 2-thiocytosine, 5-halouracil and cytosine, 5-propynyl (-
C=C-CH3 or -CH2-C=CH) wuracil and cytosine and other alkynyl derivatives of
pyrimidine bases, 6-azo uracil, cytosine and thymine, S-uracil (pseudouracil), 4-
thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 8-substituted
adenines and guanines, 5-halo particularly 5-bromo, 5-trifluoromethyl and other 5-
substituted uracils and cytosines, 7-methylgnanine and 7-methyladenine, 2-F-adenine, 2-
amino-adenine, 8-azaguanine and 8-azaadenine, 7-deazaguanine and 7-deazaadenine and
3-deazaguanine and 3-deazaadenine. Further modified nucleobases include tricyclic
pyrimidines such as phenoxazine cytidine(1H-pyrimido[5,4-b]{1,4]benzoxazin-2(3H)-
one), phenothiazine cytidine (1H-pyrimido[5,4-b][1,4ibenzothiazin-2(3H)-one), G-
clamps such as a substituted phenoxazine cytidine (e.g. 9-(2-aminoethoxy)-H-
pyrimido[5,4-b]{ 1,4]benzoxazin-2(3H)-one), carbazole cytidine (2H-pyrimido[4,5-
blindol-2-one), pyridoindole cytidine (H-pyrido[3',2":4,5]pyrrolo[2,3-d]pyrimidin-2-one).
Modified nucleobases may also include those in which the purine or pyrimidine base is
replaced with other heterocycles, for example 7-deaza-adenine, 7-deazaguanosine, 2-

aminopyridine and 2-pyridone. Further nucleobases include those disclosed in U.S. Pat.

124



10

15

20

25

30

No. 3,687,808, those disclosed in The Concise Encyclopedia Of Polymer Science And
Engineering, pages 858-859, Kroschwitz, J. 1., ed. John Wiley & Sons, 1990, and those
disclosed by Englisch et al., Angewandte Chemie, International Edition, 1991, 30, 613,
Certain of these nucleobases are particularly useful for increasing the binding affinity of
the oligomeric compounds of the invention. These include 5-substituted pyrimidines, 6-
azapyrimidines and N-2, N-6 and O-6 substituted purines, including 2-
aminopropyladenine, S-propynyluracil and S-propynylcytosine. S-methyleytosine
substitutions have been shown to increase nucleic acid duplex stability by 0.6-1.2.degrees
C. (Sanghvi et al, Antisense Research and Applications, CRC Press, Boca Raton, 1993,
pp. 276-278) and are preferred base substitutions, even more particularly when combined
with 2'-O-methoxyethyl sugar modifications. Representative United States patents that
teach the preparation of modified nucleobases include, but are not limited to: U.S. Pat.
No. 3,687,808, as well as U.S. Pat. Nos.: 4,845,205; 5,130,302; 5,134,066: 5,175,273;
3,367,0606; 5,432,272; 5,457,187, 5,459,255; 5,484,908; 5,502,177, 5,525,711; 5,552,540,
3,587,469; 5,594,121, 5,596,091; 5,614,617; 5,645,985; 5,830,653, 5,763,588; 6,005,096;
5,681,941 and 5,750,092;-each-efwhich-is-hereinincorperated byreference,

Another modification of antisense oligonucleotides chemically linking to the
oligonucleotide one or more moieties or conjugates which enhance the activity, celtular
distribution or cellular uptake of the oligonucleotide. The compounds of the invention can
include conjugate groups covalently bound to functional groups such as primary or
secondary hydroxyl groups. Conjugate groups of the invention include intercalators,
reporter molecules, polyamines, polyamides, polyethylene glycols, polyethers, groups
that enhance the pharmacodynamic properties of oligomers, and groups that enhance the
pharmacokinetic properties of oligomers. Typical conjugates groups include cholesterols,
lipids, cation lipids, phospholipids, cationic phospholipids, biotin, phenazine, folate,
phenanthridine, anthraquinone, acridine, fluoresceins, rhodamines, coumarins, and dyes.
Groups that enhance the pharmacodynamic properties, in the context of this invention,
include groups that improve oligomer uptake, enhance oligomer resistance to degradation,
and/or strengthen sequence-specific hybridization with RNA. Groups that enhance the
pharmacokinetic properties, in the context of this invention, include groups that improve
oligomer uptake, distribution, metabolism or excretion. Conjugate moieties include but
are not limited to lipid moieties such as a cholesterol moiety (Letsinger et al., Proc. Natl.

Acad. Sci, USA, 1989, 86, 6553-6556), cholic acid (Manoharan et al., Bioorg. Med.
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Chem. Let., 1994, 4, 1053-1060), a thioether, e.g., hexyl-S-tritylthiol (Manoharan et al.,
Anmn. NUY. Acad. Sci,, 1992, 660, 306-309; Mancharan et al., Bioorg. Med. Chem. Let.,
1993, 3, 2765-2770), a thiocholesterol (Oberhauser et al., Nucl., Acids Res., 1992, 20,
533-538), an aliphatic chain, e.g., dodecandiol or undecyl residues (Saison-Behmoaras et
al., EMBO ], 1991, 10, 1111-1118; Kabanov et al., FEBS Lett., 1990, 259, 327-330;
Svinarchuk et al., Biochimie, 1993, 75, 49-54), a phospholipid, e.g., di-hexadecyl-rac-
glycerol or triethyl-ammonium  1,2-di-O-hexadecyl-rac-glycero-3-H-phosphonate
(Manoharan et al., Tetrahedron Lett., 1995, 36, 3651-3654; Shea et al., Nucl. Acids Res.,
1990, 18, 3777-3783), a polyamine or a polyethylene glycol chain (Manoharan et al.,
Nucleosides & Nucleotides, 1995, 14, 969-973), or adamantane acetic acid (Manoharan et
al., Tetrahedron Lett., 1995, 36, 3651-3654), a palmityl moiety (Mishra et al., Biochim.
Biophys. Acta, 1995, 1264, 229-237), or an octadecylamine or hexylamino-carbonyl-
oxycholesterol moiety. Oligonucleotides of the invention may also be conjugated to
active drug substances, for example, aspirin, warfarin, phenylbutazone, ibuprofen,
suprofen, fenbufen, ketoprofen, (S)-(+)-pranoprofen, carprofen, dansylsarcosine, 2,3,5-
trilodobenzoic acid, flufenamic acid, folinic acid, a benzothiadiazide, chlorothiazide, a
diazepine, indomethicin, a barbiturate, a cephalosporin, a sulfa drug, an antidiabetic, an
antibacterial or an antibiotic. Oligonucleotide-drug conjugates and their preparation are
described in U.S. patent application Ser. No. 09/334,130 (filed Jun. 15, 1999} and United
States patents Nos.: 4,828,979; 4,948,882; 5,218,105; 5,525,465, 5,541,313; 5,545,730,
5,552,538; 5,578,717, 5,580,731; 5,580,731; 5,591,584; 5,109,124 5,118,802; 5,138,045;
5,414,077; 5,486,603, 5,512.,439; 5,578,718; 5,608,046, 4,587,044, 4,605,735, 4,667,025;
4,762,779; 4,789,737, 4,824,941; 4,835,263; 4,876,335; 4,904,582; 4,958,013, 5,082,830;
5,112,963 5,214,136, 5,082,830; 5,112,963; 5,214,136, 5,245,022; 5,254,469, 5,258,506;
5,262,536; 5,272,250; 5,292,873; 5,317,098; 5,371,241, 5,391,723; 5,416,203, 5,451,463;
5,510,475; 5,512,667, 5,514,785; 5,565,552; 5,567,810, 5,574,142, 5,585,481, 5,587,371,
5,595,726; 5,597,696; 5,599,923; 5,599,928 and 5,088,941:each—af—whick—s-berein

s
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It is not necessary for all positions in a given compound to be uniformly modified,
and in fact more than one of the aforementioned modifications may be incorporated in a
single compound or even at a single nucleoside within an oligonucleotide. The present
invention also includes antisense compounds which are chimeric compounds. "Chimeric"

antisense compounds or "chimeras,” in the context of this invention, are antisense
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compounds, particularly oligonucleotides, which contain two or more chemically distinet
regions, each made up of at least one monomer unit, i.e., a nucleotide in the case of an
oligonucleotide compound. These oligonucleotides typically contain at least one region
wherein the oligonucleotide is modified so as to confer upon the oligonucleotide
increased resistance to nuclease degradation, increased cellular uptake, and/or increased
binding affinity for the target nucleic acid. An additional region of the oligonucleotide
may serve as a substrate for enzymes capable of cleaving RNA:DNA or RNA:RNA
hybrids. By way of exampie, RNase H is a cellular endonuclease which cleaves the RNA
strand of an RNA:DNA duplex. Activation of RNase H, therefore, results in cleavage of
the RNA target, thereby greatly enhancing the efficiency of oligonucleotide inhibition of
gene expression. Consequently, comparable results can often be obtained with shorter
oligonucleotides when chimeric oligonucleotides are used, compared to phosphorothioate
deoxyoligonucleotides hybridizing to the same target region. Chimeric antisense
compounds of the invention may be formed as composite structures of two or more
oligonucleotides, modified oligonucleotides, oligonucleosides and/or oligonucleotide
mimetics as described above. Preferred chimeric antisense oligonucleotides incorporate
at least one 2' modified sugar (preferably 2'-O-(CH2)2-O-CH3) at the 3' terminal to
confer nuclease resistance and a region with at least 4 contiguous 2'-H sugars to confer
RNase H activity, Such compounds have also been referred to in the art as hybrids or
gapmers, Preferred gapmers have a region of 2' modified sugars (preferably 2'-O-
(CH2)2-O-CH3) at the 3'-terminal and at the 5' terminal separated by at least one region
having at least 4 contiguous 2'-H sugars and preferably incorporate phosphorothioate
backbone linkages. Representative United States patents that teach the preparation of such
hybrid structures include, but are not limited to, U.S. Pat. Nos. 5,013,830; 5,149,797;
5,220,007; 5,256,775; 5,366,878; 5,403,711; 5,491,133; 5,565,350; 5,623,065; 5,652,355;
5,652,356; and 35,700,922:—cach—of—which-isherein—incorporated-by-—reforence—in—its

The antisense compounds used in accordance with this invention may be conveniently
and routinely made through the well-known technique of solid phase synthesis.
Equipment for such synthesis is sold by several vendors including, for example, Applied
Biosystems (Foster City, Calif.). Any other means for such synthesis known in the art
may additionally or alternatively be employed. It is well known to use similar techniques

to prepare oligonucleotides such as the phosphorothioates and alkylated derivatives. The

127



10

15

20

25

30

compounds of the invention may also be admixed, encapsulated, conjugated or otherwise
associated with other molecules, molecule structures or mixtures of compounds, as for
example, liposomes, receptor targeted molecules, oral, rectal, topical or other
formulations, for assisting in uptake, distribution and/or absorption. Representative
United States patents that teach the preparation of such uptake, distribution and/or
absorption assisting formulations include, but are not limited to, U.S. Pat. Nos. 5,108,921;
5,354,844; 5,416,016; 5,459,127; 5,521,291; 5,543,158, 5,547,932, 5,583,020; 5,591,721;
4,426,330, 4,534,899, 5,013,556; 5,108,921; 5,213,804; 5,227,170, 5,264,221; 5,356,633;
5,395,619; 5,416,016; 5,417,978; 5,462,854; 5,469,854; 5,512,295; 5,527,528; 5,534,259;
5,543,152; 5,556,948; 5,580,575; and 5,595,756-eack-ofwhichis-hereinineorporated

Other examples of sense or antisense oligonucleotides include those oligonucleotides
which are covalently linked to organic moieties, such as those described in WO 90/10048,
and other moieties that increases affinity of the oligonucleotide for a target nucleic acid
sequence, such as poly-(L-lysine). Further still, intercalating agents, such as ellipticine,
and alkylating agents or metal complexes may be attached to sense or antisense
oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide

for the target nucleotide sequence.

Antisense or sense oligonucleotides may be introduced into a cell containing the
target nucleic acid sequence by any gene transfer method, including, for example,
CaPO4-mediated DNA transfection, electroporation, or by using gene transfer vectors
such as Epstein-Barr virus. In a preferred procedure, an antisense or sense
oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target
nucleic acid sequence is contacted with the recombinant retroviral vector, either in vivo or
ex vivo. Suitable retroviral vectors include, but are not limited to, those derived from the
murine retrovirus M-MuLV, N2 (a retrovirus derived from M-Mul V), or the double copy
vectors designated DCTSA, DCT5B and DCTS5C (see WO 90/13641).

Sense or antisense oligonucleotides also may be introduced into a cell containing the
target nucleotide sequence by formation of a conjugate with a ligand binding molecule, as
described in WO 91/04753. Suitable ligand binding molecules include, but are not
limited to, cell surface receptors, growth factors, other cytokines, or other ligands that
bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule

does not substantially interfere with the ability of the ligand binding molecule to bind to
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cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such molecules are

suitably present in combination in amounts that are effective for the purpose intended.

The following examples are offered for illustrative purposes only, and are not

intended to limit the scope of the present invention in any way.
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EXAMPLES
Commercially available reagents referred to in the examples were used according to
manufacturer's instructions unless otherwise indicated. The source of those cells

identified in the following examples, and throughout the specification, by ATCC

accession numbers is the American Type Culture Collection, Manassas, VA.

EXAMPLE 1: Tissue Expression Profiling Using GeneExpress®

A proprietary database containing gene expression information (GeneExpress®, Gene
Logic Inc., Gaithersburg, MD) was analyzed in an attempt to identify polypeptides {and
their encoding nucleic acids) whose expression is significantly and detectably upregulated
in a particular human tumor tissue(s) of interest as compared to other human tumor(s)
and/or normal human tissues. Specifically, analysis of the GeneExpress® database was
conducted using either software available through Gene Logic Inc., Gaithersburg, MD,
for use with the GeneExpress® database or with proprictary software written and
developed at Genentech, Inc. for use with the GeneExpress® database. The rating of
positive bits in the analysis is based upon several criteria including, for example, tissue
specificity, tumor specificity and expression level in normal essential and/or normal
proliferating tissues. Using this mRNA expression analysis, it was determined that
mRNA encoding the TAT419 polypeptide is significantly, reproducibly and detectably
overexpressed in human melanoma cancer tissue as compared to the corresponding

normal human skin tissue.

EXAMPLE 2: In situ Hvbnidization

In situ hybridization is a powerful and versatile technique for the detection and
localization of nucleic acid sequences within cell or tissue preparations. It may be useful,

for example, to identify sites of gene expression, analyze the tissue distribution of
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only as a diagnostic marker for the presence of the disease condition, but also as a

therapeutic target for treatment of the disease condition.

The methodology of hybridization of nucleic acids and microarray technology is well
known in the art. In the present example, the specific preparation of nucleic acids for
hybridization and probes, slides, and hybridization conditions are all detailed in PCT

Patent Application Serial No. PCT/US01/10482, filed on March 30, 2001-and-svhich-is

Spmenan famoog ceptimed Tony v Tl
x paten - r

VLT
3 g ¥ 2= TR,

In the present example, cancerous tumors derived from various human tissues were
studied for wupregulated gene expression relative to cancerous tumors from different
tissue types and/or non-cancerous human tissues in an attempt to identify those
polypeptides which are overexpressed in a particular cancerous tumor(s). In certain
experiments, cancerous human tumor tissue and non-cancerous human tumor tissue of the
same tissue type (often from the same patient) were obtained and analyzed for TAT
polypeptide expression. Additionally, cancerous human tumor tissue from any of a
variety of different human tumors was obtained and compared to a “universal” epithelial
control sample which was prepared by pooling non-cancerous human tissues of epithelial
origin, including liver, kidney, and lung. mRNA isolated from the pooled epithelial
tissues represents a mixture of expressed gene products from various different epithelial
tissues, thereby providing an excellent negative control against which to quantitatively
compare gene expression levels in tumors of epithelial origin. Microarray hybridization
experiments using the pooled control samples generated a linear plot in a 2-color analysis.
The slope of the line generated in a 2-color analysis was then used to normalize the ratios
of (test:control detection) within each experiment. The normalized ratios from various
experiments were then compared and used to identify clustering of gene expression. Thus,
the pooled “universal control” sample not only allowed effective relative gene expression
determinations in a simple 2-sample comparison, it also allowed multi-sample

comparisons across several experiments.

In the present experiments, nucieic acid probes derived from the herein described
TAT polypeptide-encoding nucleic acid sequences were used in the creation of the
microarray and RNA from various tumor tissues were used for the hybridization thereto.
A value based upon the normalized ratio:experimental ratio was designated as a "cutoff
ratio". Only values that were above this cutoff ratio were determined to be significant.

Significance of ratios were estimated from the amount of noise or scatter associated with
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WHAT IS CTAIMED IS:
1. An isolated antibody that binds TAT419 pelvpeptide of SEG I NO2 comprising

st dmnad o En T
(8 i st ol {13 &

e N T P T e e e T R
] FSTIASATS S a e g T e Ty jition

(a) a CDR-L1 sequence of SEQ ID NO:7;

(b) a CDR-L2 sequence of SEQ ID NO:§;

(¢ a CDR-1.3 sequence of SEQ ID NO:9;

(b a CDR-H1 sequence of SEQ ID NO:10;

(e) a CDR-H2 sequence of SEQ ID NO:11; and
H a CDR-H3 sequence of SEQ ID NO:12.

2. An isolated antibody ¢f claim 1, selected from the group consisting of:

(a) an isolated antibody comprising a VL. sequence of any shown in SEQ ID NOS:5 or
15;

(b) an isolated antibody comprising a VH sequence of any shown in SEQ ID NOS:6, 16
or17;

(c) an isolated antibody comprising a light chain sequence of any shown in SEQ ID
NOS:3 or 13;

(d) an isolated antibody comprising a heavy chain sequence of any shown in SEQ 1D
NOS:4 or 14;

(e) an isolated antibody comprising the VL sequence of SEQ ID NO:15 and a VH
sequence of SEQ ID NO:16; and

(f) an isolated antibody comprising the VL sequence of SEQ ID NO:15 and a VH
sequence of SEQ ID NO:I7.

3 The antibody of Claim 1 or 2 which is selected from the group consisting of:
(a) an antibody fragment;
(b)  achimeric antibody; and

(c) a humanized antibody.
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12. A cell which produces an antibody of Claim 1 or 2.
13, Anisolated nucleic acid that encodes an antibody of Claim 1 or 2.

14. A method of identifying a first antibody that binds to a TAT419 antigenic epitope
of TATA19 nolvpentide of SEC m N2 bound by a second antibody, wherein said second
antibody is an antibody according to Claim 1, said method comprising determining the ability of
said first antibody to block binding of said second antibody to a TAT419 polypeptide of SEC ID
NO:Z, wherein the ability of said first antibody to block the binding of said second antibody to

. said TAT419 polypeptide by at least 40% and at equal antibody concentrations is indicative of
said first antibody being capable of binding to an epitope bound by said second antibody.

15 A method of inhibiting the proliferation of a cell that over-expresses a TAT419
polypeptide of SEQ 1D NG: 2 or an gxtraceliular domain thergof, said method comprising

contacting said cell in vitro with an antibody according to Claim 1 or 9, wherein the binding of
said antibody to said TAT419 polypeptide causes an inhibition of proliferation of said cell.

16. Use of an antibody according to Claim 1 or 9 in the manufacture of a medicament
for inhibiting the proliferation of a cell that over-expresses a TAT419 polypeptide of SEQ ID
NO: 2 or ap extracellular domain thereof, wherein the binding of said antibody to said TAT419

polypeptide causes an inhibition of proliferation of said cell.
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17.  Useof an antibody according to Claim 1 or 9 in the manufacture of a medicament
for therapeutically treating a mammal having a cancerous tumor comprising cells that over-

express a TAT419 polypeptide of SEQ 1D NO:2 or an extracelular domain (hergof.
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4518, The method of Claim 15 or the use of claim 16 or 17, wherein said cells are

human melanoma cancer cells or multiple myeloma cells.

2219, A method of determining the presence of a TAT419 protein comprising the amino

acid sequence of SEC 1D NG 7 or an extraceliular domain thereof in a sample suspected of

containing said protein, said method comprising exposing said sample to an antibody of Claim 1
or 9 and determining binding of said antibody to said protein in said sample, wherein binding of
the antibody to said protein is indicative of the presence of said protein in said sample.

#+20. The method of Claim 2819, wherein said sample comprises a cell suspected of

over-expressing said protein.

2221, The method of Claim 24+2¢, wherein said cell i3 a human melanoma cancer cell or

a multiple myeloma cell.
2322, The method of Claim 2819, wherein said antibody is detectably labeled.
#423. A method of diagnosing the presence of cancer in a mammal, said method

comprising determining the level of expression of a gene encoding a TAT419 polypeptide of

SEO 1D NO: 2 or an extracellular domaiy thereof in a test sample of tissue cells obtained from

said mammal and in a control sample of known normal cells of the same tissue origin, wherein a

higher level of expression of said TAT419
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polypeptide in the test sample, as compared to the control sample, is indicative of the presence

cancer in the mammal from which the test sample was obtained-. and wherein the step of

determining the level of expression of a gene encoding said polypentide comprises emploving an

antibody aecording to claim 1 in an immunohistochemisiry or Western blot analvsis,
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#624. The method of Claim 24273, wherein said cancer is human melanoma cancer or

multiple myeloma.,
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2825, A method of diagnosing the presence of a human melanoma cancer or multiple
myeloma in a mammal, said method comprising contacting a test sample of tissue cells that has
been obtained from said mammal with an antibody of Claim 1 or 9 and detecting the formation
of a complex between said antibody and a TAT419 protein in the test sample, wherein the
formation of a complex is indicative of the presence of cancer in said mammal, and wherein said
TAT419 protein comprises the amino acid sequence of SEQ ID NO:2 or an extracellular domain
thereof.

2526, The method of Claim 2825, wherein said test sammple of tissue cells is one that has
been obtained from an individual suspected of having cancer.
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3927, Anin vitro method of delivering a cytotoxic or a diagnostic agent to a cell that

over-expresses a TAT419 polypeptide of SEG 1D NO: 2 or an extracellular domain thereof, said

method comprising providing a cytotoxic agent or diagnostic agent conjugated to an antibody

according to claim | that binds to said TAT419 polypeptide to form an antibody-agent conjugate

B

and exposing said cell to the antibody-agent conjugate.

3328, Use of an antibody-agent conjugate formed by conjugating a cytotoxic agent or

diagnostic agent to an antibody according to ¢claim 1 that binds to a TAT419 polypeptide of SEO

1D NO: 2 or an exiraceliular domain thereof in the manufacture of a medicament for delivering
said cytotoxic or a diagnostic agent to a cell that over-expresses said TAT419 polypeptide upon

exposure of said cell to the antibody-agent conjugate.
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