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ABSTRACT

A novel gene (designated 84P2A9) and its encoded protein is described. While
84P2A9 exhibits prostate and testis specific expression in normal adult tissue, it is
aberrantly expressed in multiple cancers including prostate, testis, kidney, brain, bone,
skin, ovarian, breast, pancreas, colon, lymphocytic and lung cancers. Consequently,
84P2A9 provides a diagnostic and/or therapeutic target for cancers, and the 84P2A9
gene or fragment thereof, or its encoded protein or a fragment thereof used to elicit an

immune response.
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84P2A9: A PROSTATE AND TESTIS SPECIFIC PROTEIN HIGHLY
EXPRESSED IN PROSTATE CANCER

This is a divisional of AU 2006249244, the entire contents of which are
incorporated herein by reference.

FIELD OF THE INVENTION
The invention described herein relates to a novel gene and its encoded protein,
termed 84P2A9, and to diagnostic and therapeutic methods and compositions useful in
the management of various cancers that express 84P2A9, particularly prostate cancers,

BACKGROUND OF THE INVENTION
Cancer is the second leading cause of human death next to coronary disease.

Worldwide, millions of people die from cancer every year. In the United States alone,
cancer causes the death of well over a half-million people annually, with some 1.4
million new cases diagnosed per year. While deaths from heart disease have been
declining significantly, those resulting from cancer generally are on the rise. In the
early part of the next century, cancer is predicted to become the leading cause of death.
Worldwide, several cancers stand out as the leading killers. In particular,
carcinomas of the lung, prostate, breast, colon, pancreas, and ovary represent the
primary causes of cancer death. These and virtually all other carcinomas share a
common lethal feature. With very few exceptions, metastatic disease from a carcinoma
is fatal. Moreover, even for those cancer patients who initially survive their primary
cancers, common experience has shown that their lives are dramatically altered. Many
cancer patients experience strong anxieties driven by the awareness of the potential for
recurrence or treatment failure. Many cancer patients experience physical debilitations
following treatment. Furthermore, many cancer patients experience a recurrence.
Worldwide, prostate cancer is the fourth most prevalent cancer in men. In North
America and Northern Europe, it is by far the most common cancer in males and is the
second leading cause of cancer death in men. In the United States alone, well over
40,000 men die annually of this disease - second only to lung cancer. Despite the
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magnitude of these figures, there is stll no effective treatment for metastatic prostate
cancer. Surgical prostatectomy, radiation therapy, hormone ablation therapy, surgical
castraion and chemotherapy continue (¢ be the main treatment modalities.
Unfortunately, these treatments are ineffective for many and are often associated with
undesirable consequences.

On the diagnostic front, the lack of a prostate tamor marker that can accurately
detect early-stage, localized tumors remains a significant limiration in the diagnosis and

management of this disease. Although the serum prostate specific antgen (PSA) assay

* has been a very useful tool, however its specificity and general utilty is widely regarded

as lacking in several important respects.

Progress in identifying additional specific markers for prosiate cancer has been
improved by the generation of prostate cancer xenografts that can recapitulate different
stages of the discase in mice. The LAPC (Los Angeles Prostate Cancer) xenografls are
prostate cancer xenografts that have survived passage in severe combined immune
deficient (SCID) mice and have exhibited the capacity to mimic the transition from
androgen dependence to androgen independence (Klein et al.,, 1997, Nat. Med.3:402).
More recently identified prostate cancer markers include PCTA-1 (Su et al., 1996, Proc.
Natl. Acad. Sci. USA 93: 7252), prostate-specific membrane (PSM) antigen (Pinto et al.,
Clin Cancer Res 1996 Sep;2(9):1445-51), STEAP (Proc Natl Acad Sci U S A. 1999 Dec
7,96(25):14523-8) and prostate stem cell antigen (PSCA) (Reiter et al., 1998, Proc. Natl.
Acad. Sci. USA 95: 1735).

While previously identified markers such as PSA, PSM, PCTA and PSCA have
facilicated efforts to diagnose and treat prostate cancer, there is need for the
identfication of additional markers and therapeutic targets for prostate and related

cancers in order to further improve diagnosis and therapy.

SUMMARY QF THE INVENTION

The present invention relates to a novel, latgely prostate and testis-related gene,
designated 84P2A9, that is over-expressed in multiple cancers including prostate, testis,

kidney, brain, bone, skin, ovarian, breast, pancreas, colon, lymphocytic and lung cancers.
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Northern blot expression analysis of 84P2A9 gene expression in normal tissues shows a
highly prostate and testis-related expression pattern in adult tissues. Analysis of
84P2A9 expression in normal prostate and prostate tumor xenografts shows over-
expression in LAPC-4 and LAPC-9 prostate tumor xenografts, with the highest
expression in LAPC-9. The nucleotide (SEQ ID NO: 1) and amino acid (SEQ ID NO:
2) sequences of 84P2A9 are shown in FIG. 2. Portions of the 84P2A0 amino acid
sequence show some homologies to ESTs in the dbEST database. The prostate and
testis-related expression profile of 84P2A9 in normal adult tissues, combined with the
over-expression observed in prostate tumor xenografts, shows that 84P2A0 is
aberrantly over-expressed in at least some cancers, and thus serves as a useful
diagnostic and/or therapeutic target for cancers such as prostate, testis, kidney, brain,
bone, skin, ovarian, breast, pancreas, colon, lymphocytic and lung cancers (see, e.g.,
FIGS. 4-8).

The invention provides polynucleotides corresponding or complementary to all
or part of the 84P2A9 genes, mRNAs, and/or coding sequences, preferably in isolated
form, including polynucleotides encoding 84P2A9 proteins and fragments of 4, 5, 6, 7,
89,10, 11,12, 13, 14, 15 or more amino acids, DNA, RNA, DNA/RNA hybrids, and
related molecules, polynucleotides or oligonucleotides complementary or having at
least a 90% homology to the 84P2A9 genes or mRNA sequences or parts thereof, and
polynucleotides or oligonucleotides that hybridize to the 84P2A9 genes, mRNAs, or to
84P2A9-encoding polynucleotides. Also provided are means for isolating cDNAs and
the genes encoding 84P2A9. Recombinant DNA molecules containing 84P2A9
polynucleotides, cells transformed or transduced with such molecules, and host-vector
systems for the expression of 84P2A9 gene products are also provided. The invention
further provides antibodies that bind to 84P2A9 proteins and polypeptide fragments
thereof, including polyclonal and monoclonal antibodies, murine and other mammalian
antibodies, chimeric antibodies, humanized and fully human antibodies, and antibodies
labeled with a detectable marker.

The present invention further provides an isolated polynucleotide that encodes a
84P2A9 protein, wherein the polynucleotide is selected from the group consisting of:

(a) a polynucleotide comprising the sequence of SEQ ID NO: I, from

nucleotide residue number 165 through nucleotide residue number 1676,

{(b) a polynucleotide comprising the sequence of SEQ ID NO: I, from

nucleotide residue number 165 through nucleotide residue number 1676,
wherein T can also be U; and
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(¢) a polynucleotide encoding a 84P2A9 protein that is at least 90% identical

to the amino acid sequence shown in SEQ ID NO: 2 over its entire length.

The present invention further provides a polynucleotide that is fully
complementary to a polynucleotide according to the invention.

The present invention further provides a recombinant expression vector
comprising a polynucleotide according to the invention.

The present invention further provides a recombinant viral expression vector
that comprises a polynucleotide that encodes an 84P2A9 protein, wherein the
polynucleotide is:

a polynucleotide that encodes the amino acid sequence of SEQ ID NO:2; or

a polynucleotide that encodes a sequence that is at least 90% identical to the
amino acid sequence of SEQ ID NO:2; or

a polynucleotide comprising SEQ ID NO:1, wherein T can also be U; or

a polynucleotide comprising the sequence of SEQ ID NO:l, from nucleotide
residue number 165 through nucleotide residue number 1676, wherein T can also be U.

The present invention further provides a host cell that contains an expression
vector according to the invention.

The present invention further provides a process for producing a 84P2A9 protein
encoded by the polynucleotide according to the invention comprising culturing a host
cell of the invention under conditions sufficient for the production of the 84P2A9
protein.

The present invention further provides a 84P2A9 protein produced by the
process of the invention.

The present invention further provides an isolated 84P2A9 protein, wherein the
84P2A9 protein is encoded by the polynucleotide according to the invention.

The present invention further provides an isolated peptide selected from the
group consisting of KKRK, NQTN, NCSV, TNK, SRR, SSK, SVR, GLFTND,
GGACGI, GGTPTS, GTPTSM and GSLCTG, wherein the isolated peptide is derived
from SEQ ID NO: 2.

The present invention further provides an antibody or fragment thereof that
immunospecifically binds to an cpitope on a 84P2A9 protein wherein the protein is
encoded by a polynucleotide according to the invention.

The present invention further provides a hybridoma that produces an antibody
according to the invention.

The present invention further provides a vector comprising a polynucleotide
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encoding a single chain monoclonal antibody according to the invention.

The invention further provides methods for detecting the presence and status of
84P2A9 polynucleotides and proteins in various biological samples, as well as methods
for identifying cells that express 84P2A9. A typical embodiment of this invention
provides methods for monitoring 84P2A9 gene products in a tissue or haematology
sample having or suspected of having some form of growth disregulation such as
cancer.

The present invention further provides a method for detecting the presence of a
84P2A9 protein encoded by the polynucleotide according to the invention or a
polynucleotide of the invention in a test sample comprising:

contacting the sample with an antibody or polynucleotide, respectively, that
specifically binds to the 84P2A9 protein or polynucleotide, respectively; and

detecting binding of 84P2A9 protein or polynucleotide, respectively, in the
sample thereto.

The invention further provides various immunogenic or therapeutic
compositions and strategies for treating cancers that express 84P2A9 such as prostate
cancers, including therapies aimed at inhibiting the transcription, translation,
processing or function of 84P2A9 as well as cancer vaccines.

The present invention further provides a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and the recombinant expression
vector of the invention,

The present invention further provides a method of inhibiting growth of a cell
expressing a 84P2A9 protein encoded by the polynucleotide according to the invention,
comprising providing an effective amount of an antibody according to the invention to
the cell, whereby the growth of the cell is inhibited.

The present invention further provides a method of delivering a cytotoxic agent
to a cell expressing a 84P2A9 protein encoded by the polynucleotide according to the
invention, comprising providing an effective amount of an antibody of the invention to
the cell.

The present invention further provides a method of inducing an immune
response to a 84P2A9 protein encoded by the polynucleotide according to the
invention, said method comprising: providing a 84P2A9 protein epitope; contacting the
epitope with an immune system T cell or B cell, whereby the immune system T cell or

4A
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B cell is induced.

The present invention further provides a method of generating an immune
response in a subject comprising administering to the subject an immunogenic amount
of the viral vector of the invention.

The present invention further provides a method of eliciting an immune
response against the protein of SEQ ID NO:2 in a subject, the method comprising
administering to the subject a viral vector comprising the polynucleotide of SEQ ID
NO:1.

The present invention further provides use of the viral vector of the invention in
the manufacture of a medicament for generating an immune response in a subject.

The present invention further provides use of a viral vector comprising the
polynucleotide of SEQ ID NO:1 for the preparation of a medicament to elicit an
immune response against the protein of SEQ ID NO:2.

In one embodiment, the viral vector is derived from a virus selected from the
group consisting of vaccinia, fowlpox, canarypox, adenovirus, influenza, poliovirus,
adeno-associated virus, lentivirus, and sindbus virus.

In another embodiment, the immune response induces B cell activation resulting
in antibody production, wherein the antibodies produced specifically bind to the protein
of SEQ IDNO:2.

In another embodiment, the immune response is activation of a T cell that is a
cytotoxic T cell (CTL), whereby the activated CTL kills an autologous cell that
expresses the protein of SEQ ID NO:2.

In yet another embodiment, the immune response is activation of a T cell that is
a helper T cell (HTL), whereby the activated HTL secretes cytokines that facilitate the
cytotoxic activity of a CTL or the antibody producing activity of a B cell.

The present invention further provides a pharmaceutical composition
comprising a viral vector comprising the polynucleotide of SEQ ID NO:1 for the
preparation of a medicament to elicit an immune response against the protein of SEQ
ID NO:2.

In an embodiment, the viral vector is derived from a virus selected from the
group consisting of vaccinia, fowlpox, canarypox, adenovirus, influenza, poliovirus,
adeno-associated virus, lentivirus, and sindbus virus.

In one embodiment, the viral vector is derived from canarypox.

In another embodiment, the viral vector is derived from adenovirus.

4B
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The present invention further provides use of an antibody according to the
invention in the manufacture of a medicament for inhibiting growth of a cell expressing
a 84P2A9 protein encoded by the polynucleotide according to the invention.

Throughout this specification the word "comprise", or variations such as
"comprises” or "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

Any discussion of documents, acts, materials, devices, articles or the like which
has been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the
field relevant to the present invention as it existed before the priority date of each claim
of this application.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1. shows the 84P2A9 suppression subtractive hybridization (SSH) DNA
sequence of about 425 nucleotides in length (SEQ ID NO: 3). This sequence was
identified in comparisons of cDNAs from various androgen dependent and androgen
independent LAPC xenografts.

FIG. 2. shows the nucleotide (SEQ ID NO: 1) and amino acid (SEQ ID NO: 2)
sequences of 84P2A9. See Example 2, infra. The sequence surrounding the start ATG
(AAC ATG G) (SEQ ID NO: 4) exhibits a Kozak sequence (A at position-3, and G at
position +1). The start methionine with Kozak sequence is indicated in bold, the
nuclear localisation signals are boxed.

FIGS. 3A and 3B. show the amino acid sequence alignment of 84P2A9 (SEQ ID
NO:2) with KIAA1552 (SEQ ID NO: 5) and LUCA15 (SEQ ID NO: 6). FIG. 3A
shows that the 84P2A9 protein sequence (bottom line) has some homology to the
human brain protein KIAA1152 (39.5% identity a 337 amino acid region, Score: 407.0;
Gap frequency: 5.9%). FIG. 3B shows that the 84P2A9 protein sequence (bottom line)
contains a domain that is homologous to a portion of the LUCA1S tumor suppressor
protein (64.3% identity over a 42 amino acid region, Score: 138.0; Gap frequency:
0.0%).

FIGS. 4A-4C. show the Northern blot analysis of the restricted 84P2A9
expression in various normal human tissues (using the 84P2A9 SSH fragment as a
probe)

4C

11-
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and LAPC xenografts. Two multiple ussue northern blots (Clontech) (FIGS. 4A and 4B)
and a xcoograft northern blot (FIG. 4C) wete probed with the 84P2A9 SSH fragment.
Lanes 1-8 in FIG. 4A consist of mRNA from heart, brain, placenta, tung, liver, skeletal
muscle, kidney and panctcﬁs respectively. Lanes 1-8 in FIG. 4B consist of total RINA
from spleen, thymus, prostate, testis, ovary, small intestine, colon and leukocytes
respectively. Lanes 1-5 in FIG. 4C consist of mRNA from prostate, LAPC-4 AD,
LAPC-4 AL LAPC-9 AD and LAPC-9 Al respectively. Size standards in kilobases (kb)
are indicated on the side. Each lane contains 2 pg of mRNA for the normal assues and
10 pg of total RNA for the xenograft tissues. The results show the expression of

84P2A9 in testis and prostate and the LAPC xenografts.

FIG. 5. shows the Notthern blot analysis of 84P2A9 expression in prostate and
multiple cancer cell lines. Lanes 1-56 show expression in LAPC-4 AD, LAPC-4 Al
LAPC-9 AD, LAPC-9 Al, LNCaP, PC-3, DU145, TsuPrl, LAPC-4 CL, HT1197,
SCaBER, UM-UC-3, TCCSUP, J82, 5637, 293T, RD-ES, PANC-1, BxPC-3, HPAC,
Capan-1, SK-CO-1, CaCo-2, LoVo, T84, Colo-205, KCL 22, PFSK-1, T98G, SIK-ES-1
HOS, U2-0S, RD-ES, CALU-1, A427, NCI-H82, NCI-H146, 769-P, A498, CAKI-1,
SW839, BT20, CAMA-1, DU4475, MCF-7, MDA-MB-435s, NTERRA-2, NCCIT,
TERA-1, TERA-2, A431, HeLa, OV-1063, PA-1, SW626 and CAOV-3 respectively.
High levels of 84P2A9 expression were detected in brain (PFSK-1, T98G), bone (HOS,
U2-05), lung (CALU-1, NCI-H82, NCI-H146), and kidney (769-P, A498, CAKI-1,

B

SW839) cancer cell lines. Moderate expression levels were detected in several pancreatic
(PANC-1, BxPC-3, HPAC, CAPAN-1), colon (SK-CO-1, CACO-2, LOVO, COLO-
205), bone (SK-ES-1, RD-ES), breast (MCF-7, MDA-MB-435s) and testicular cancer
(NCCIT) cell lines.

FIG. 6. shows the Northern blot analysis of 84P2A9 expression in prostate
cancer patient samples. Prostate cancer patient samples show expression of 84P2A0 in
both the normal and the tumor part of the prostate tissues. Lanes 1-7 show Normal
prostate, Patient 1 normal adjacent tissue, Pauent 1 Gleason 9 tumor, Patient 2 normal

adjacent tissue, Patent 2 Gleason 7 tumor and Patient 3 Gleason 7 tumor respectively.

-12-
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These results provide evidence that 84P2A9 is a very testis specific gene that is up-
regulated 1n proseate cancer and potentially other cancers. Similar to the MAGE
antigens, 84P2A9 may thus qualify as a cancer-testis antigen (Van den Fynde and Boon,

Int ] Clin Lab Res. 27:81-86, 1997).

FIG. 7. shows RNA was isolawed from kidney cancers (T) and their adjacent
normal tissues (N) obtained from kidney cancer patients. Lanes 1-15 show 769-P- clear
cell type; A498 - clear cell type; SW839 - clear cell type; Normal Kidney; Patient 1, N
Pattent 1, tumor; Patient 2, N; Patent 2, tumor, clear cell type, grade [11; Pagent 3, N;
Patent 3. tumor, clear cell type, grade 1I/1V; Patient 4, N; Patient 4, tumor, clear cell
type, grade 11/TV; Padent 5, N; Patient 5, tumor, clear cell type, grade 11; and Paucnt 6,
tumor, metastasis to chest wall respectively (N=normal adjacent tissue and CL=cell linc).
Northern analysis was performed using 10pg of total RNA for each sample. Expression
of 84P2A9 was seen in all 6 tumor samples tested as well as in the three kidney cell lines,

769-P, A498 and SW839.

FIG. 8. shows RNA was isolated from colon cancers (T) and their adjacent
normal dssues (N) obtained from colon cancer patients. Lanes 1-11 show Colo 205;
LoVo; T84; Caco-2; Patient 1, N; Patient 1, tumor, grade 2, TAN1Mx (positive for lymph
node metastasis); Patient 2, N; Patent 2, tumor, grade 1, T2NOMx; Patient 3, N; Padent
3, umor, grade 1, T2N1Mx (positive for lymph node metastasis); and Patent 4, tumor,
grade 2, T3 N1 MX (positive for lymph node metastasis); respectvely (N=normal
adjacent tssue and CL=cell line). Northern analysis was performed using 10pg of total
RNA for each sample. Expression of 84P2A9 was seen in all 4 rumor samples tested as

well as in the 4 colon cancer cell lines Colo 205, LoVo, T84 and Caco-2.

FIG. 9. Shows expression of 84P2A9 assayed in a panel of human cancers (T)
and their respective matched normal tssues (N) on RNA dot blots. Cancer cell lines
from left to right are Hela (cervical carcinoma), Daudi (Burkitt's lymphoma), K562
(CML), HL-60 (PML), G361 (melanoma), A549 (lung carcinoma), MOLT-4
(lymphoblastic leuk.), SW480 (colorectal carcinoma) and Raji (Burkit’s lymphoma).

13-
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84P2A9 expression was seen in kidney cancers, breast cancers, prostate cancers, lung
cancers, stomach cancers, colon cancers, cervical cancers and rectum cancers. 84P2A9
was also found to be highly expressed in a panel of cancer cell lines, specially the MOLT-
4 lymphoblastic leukemia and the A549 lung carcinoma cell lines. The expression
detected in normal adjacent tissues {isolated from diseased tissucs) but not in normal
tissues, isolated from healthy donors, can indicate that these tissues are not fully normal
and that 84P2A9 can be expressed in early stage umors.

FIG. 10 shows the expression of 84P2A9 in bladder cancer patient specimens.
Expression of 84P2A9 was seen in 4 bladder cancer patient specimens tested and in
three bladder cell lines (CL), UM-UC-3 (lane 1),]82 (lanc 2) and SCABER (lane 3). RNA
was isolated from normal bladder (Nb), bladder mors (T) and their adjacent normal
ussues (N) obrained from 6 bladder cancer paticats (P). Tumor from P1 is transitional
carcinoma, grade 4; P2 is invasive squamous carcinoma; P3 is transitional carcinoma,
grade 3; P4 is non-invasive papillary carcinoma, grade 1/3; P5 is papillary carcinoma,
grade 3/3; and PG is transitional carcinoma, grade 3/2. Notthern analysis was performed
using 10pg of total RNA for each sample.

FIG. 11 shows the expression of 84P2A9 protein in 293T cells. 293T cells were
transiently transfected with either pPCDNA3.1 V5-HIS epitope tagged 84P2A9 plasmid
or with empty control vector and harvested 2 days later. Cells were lysed in SDS-PAGE
sample buffer and lysates were separated on a 10-20% SDS-PAGE gel and then
transferred to nirocellulose. The blot was blocked in Tris-buffered saline (TBS)+ 2%
non-fat milk and then probed with a 1:3,000 dilution of murine and-V5 monoclonal Ab
(Invitrogen) in IBS+0.15% Tween-20+ 1% milk. The blot was washed and then
incubated with a 1:4,000 dilution of anti-mouse IgG-HRP conjugate secondary antibody.
Following washing, anti-V5 epitope immunoreactive bands were developed by enhanced
chemiluminescence and visualized by exposure to autoradiographic film. Indicated by
arrow 15 a specific anti-V5 immunoreactive band of approximately 87 Kd that

corresponds to expression of the epitope-tagged 84P2A9 protein in the transfected cells,

-14-
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DETAILED DESCRIPTION OF THE INVENTION

Unless otherwise defined, all terms of art, notations and other scienafic terms or
terminology used herein are intended to have the meanings commonly understood by
those of skill in the art to which this invention pertains. In some cases, terms with
commonly understood mearungs are defined herein for clarity and/or for ready
reference, and the inclusion of such defimtions herein should not necessarily be
construed to represent a substanual difference over what is generally understood in the
art. Many of the techniques and procedurcs described or referenced herein are generally
well understood and commonly employed using conventional methodology by those
skilled in the art, such as, for example, the widely utlized molecular cloning
methodologies described in Sambrook et al, Molecular Cloning: A Laboratory Manual
2nd. editon (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. As
appropriate, procedures involving the use of commercially available kits and reagents are
generally carried ocut in accordance with manufacturer defined protocols and/or

parameters unless otherwise noted.

DEFINITIONS:

As used herein, the terms “advanced prostate cancer”, “locally advanced prostate
cancet”, “advanced disease” and “locally advanced disease” mean prostate cancers that
have cxtended through the prostate capsule, and are meant to include stage C discase
under the American Urological Association (AUA) system, stage C1 - C2 disease under
the Whitmore-Jewett system, and stage T3 - T4 and N+ disease under the TNM (tumor,
node, metastasis) system. In general, surgery is not recommended for patients with
locally advanced disease, and these patients have substantially less favorable outcomes
compared to patients having clinically localized (organ-confined) prostate cancer.
Locally advanced disease is clinically identified by palpable evidence of induraton
beyond the lateral border of the prostate, or asymmetry or induration above the prostate
base. Locally advanced prostate cancer is presenty diagnosed pathologically following
radical prostatectorny if the tumor invades or penetrates the prostatic capsule, extends

into the surgical margin, or invades the seminal vesicles.

-15-
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The term "antibody" is used in the broadest sense. Thercfore an “antibody” can be
naturally occurring or man made such as monoclonal antibodies produced by conventonal
hybridoma technology. Ana-84P2A9 antbodies comprise monoclonal and polyclonal
anobodies as well as fragments containing the antgen binding domain and/or one or more
complementanty determining regions of these antbodies. As used herein, an antibody
fragment is defined as at least a portion of the variable region of the immunoglobulin
molecule that binds to its targer, 1.¢., the antgen binding region. In one embodiment it
specifically covers single anu-84P2A9 antibody (including agonist, antagonist and
nentralizing antibodies) and ano-84P2A9 antibody compositions with polyepitopic
specificity. The term "monoclonal andbody" as used herein refers to an anubody obtained
from a population of substanally homogencous andbodics, i.c., the antibodies comprising
the population are identical except for possible naturally-occurnng mutations that are
present in rrinor amounts.

The term “cytotoxic agent” as used herein refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term is intended to
include radioactve isotopes (e.g. At?!!, 113 '3 Y9 Rel¥ Re'S Sm'S3, Bi2'2, P32 and
radioactive isotopes of Lu), chemotherapeutic agents, and toxins such as small molecule
toxins or enzymatically active toxins of bacterial, fungal, plant or animal origin, including
fragments and/or variants thereof.

As used herein, the terms “hybridize”, “hybndizing”, “hybridizes” and the like,
used in the context of polynucleotides, are meant to refer to conventional hybridization
conditions, preferably such as hybrdization in 50% formamide/6XSSC/0.1% SDS/100
pg/ml ssDNA, in which temperatures for hybridizauon are above 37 degrees C and
temperatures for washing in 0.1XSSC/0.1% SDS arc above 55 degrees C.

As used herein, a polynucleotide is said to be “isolated” when it is substanually
separated from contaminant polynucleotides that correspond or are complementary to
genes other than the 84P2A9 genc or that encode polypeptides other than 84P2A9 gene
product ot fragments thereof. A skilled artisan can readily employ nucleic acid isolanon
procedures to obtain an isolated 84P2A9 polynucleotide.

As used herein, a protein is said to be “isolated” when physical, mechanical or

chemical methods are employed to remove the 84P2A9 protein from cellular consatuents
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that are normally associated with the protein. A skilled artisan can readily employ standard
pudfication methods to obuin an isolated 84P2A9 protein.

The term "mammal” as used herein refers to any mammal classified as 2 mammal,
including mice, rats, rabbits, dogs, cats, cows, horses and humans. In one preferred
embodiment of the nvenuon, the mammal is a mouse. In another preferred embodiment
of the invendon, the mammal is 2 human.

As used herein, the terms “metastatic prostate cancer” and “metastatic disease”
mean prostate cancers that have spread w regional lymph nodes or to distan sites, and
are meant to 1nclude stage D disease under the AUA systemn and stage TxNxM+ under
the TNM system. As is the case with locally advanced prostate cancer, surgery is
generally not indicated for patents with metastauc disesse, and hormonal (androgen
ablation) therapy is a preferred treatment modality. Patients with metastatic prostate
cancer eventually devclop an androgen-refractory state within 12 to 18 months of
reatment initaton, and approximately half of these patients die within 6 months after
developing androgen refractory status. The most common site for prostate cancer
metastasis is bone. Prostate cancer bone metastases ate often characrenistically
osteoblastc rather than osteolytic (i.e., resulting in net bone formation). Bone metastases
are found most frequently in the spine, followed by the femur, pelvis, rib cage, skull and
humerus. Other common sites for metastasis include lymph nodes, lung, liver and brain.
Metastatic prostatc cancer is typically diagnosed by open or laparoscopic pelvic
lymphadenectomy, whole body radionuclide scans, skeletal radiography, and/or bone
lesion biopsy.

"Moderately stringent conditions” are described by, identified but not limited to,
those in Sambrock ct al., Molecular Cloning: A Laboratory Manual, New York: Cold
Spring Harbor Press, 1989, and include the use of washing solution and hybridizagon
conditons (e.g,, temperature, ionic stength and %SDS) less suingent than those
described above. An example of moderately stringent conditions s overnight incubation
at 37°C in a solution comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM
wisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x Denhardt's solution, 10%
dextran sulfate, and 20 mg/ml. denatured shearcd salmon sperm DNA, followed by
washung the filters in 1 x SSC at abour 37-50°C. The skilled artisan will recognize how to
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adjust the temperature, 10nic strength, etc. as necessary to accommodate factors such as
probe length and the like.

As used herein “mouf” as in biological motf of an 84P2A9-realted protcin, refers
to any sct of amino acids forming part of the primary sequence of a protein, either
contiguous o capable of being aligned to certain positions that are generally invariant or
conserved, that is associated with a parocular functon ot modification (e.g. that is
phosphorylated, glycosylated or amidated).

As used herein, the term "polynucleotide” means a polymeric form of nucleotides
of at least 10 bases or basc pairs in length, either ribonucleoddes or deoxynucleotides or
a modified form of either type of nucleotide, and is meant to include single and double
stranded forms of DNA and/or RNA. In the art, this term if often used interchangeably
with “oligonucleotide”.  As discussed herein, an polynucleotide can comprise a
nucleoude sequence disclosed herein wherein thymidine (T) (as shown for example in
SEQ ID NO: 1) can also be uracil (U). This description pertains to the differences
between the chemical structures of DNA and RNA, in particular the observation that
one of the four major bases in RNA is uracil (U) instead of thymidine (T).

As used herein, the term “polypeptide” means a polymer of at least about 4, 5, 6,
7, or 8 amino acids. Throughout the specification, standard three letter or single letter
designations for amino acids are used. In the art, this term if often used interchangeably
with “peptide”.

"Stringency” of hybridizaton reactions is readily determinable by onc 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 probes need lower temperatures.
Hybridization gencrally depends on the ability of denarured nucletc acid sequences to
reanneal when complementary strands are present in an environment below their melung
temperature. The higher the degree of desired homology between the probe and
hybridizable sequence, the higher the relative temperature that can be used. As a result, it
follows that higher relative temperatures would tend to make the reacton condidons

more stringent, while lower temperatures less so. For additional details and explanation
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of suingency of hybridization reactions, se¢ Ausubel et al, Current Protocols in
Molecular Biology, Wiley Interscience Publishers, (1995).

"Suingent conditions” or "high stringency conditions”, as defined herein, are
identified by, but not limited to, 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 hybridizadon a
denaturing agent, such as formamide, 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) employ 50% formamide, 5 x SSC (0.75 M NaCl, 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 washes at 42°C in 0.2 x SSC (sodium chloride/sodium. citrate) and 50% formamide
at 55°C, followed by a high-stingency wash consisting of 0.1 x SSC containing EDTA at
55°C.

A “wansgenic animal” (e.g., a mouse or rar) is an animal having cells that contain
a transgene, which transgene was introduced into the animal or an ancestor of the animal
at a prenatal, e.g., an embryonic stage. A “transgene” is a DNA that is integrated into the
genome of a cell from which 2 transgenic animal develops.

As used herein, the 84P2A9 gene and protein 15 meant to include the 84P2A9
genes and proteins specifically described herein and the genes and proteins
corresponding to other 84P2A9 encoded proteins or peptides and structurally similar
variants of the foregoing. Such other 84P2A9 peptides and variants will gencrally have
coding sequences that are highly homologous to the 84P2A9 coding sequence, and
preferably share at least about 50% amino acid homology (using BLAST criteria) and
preferably 50%, 60%, 70%, 80%, 90% or more nucleic acid homology, and at least about
60% amino acid homology (using BLAST criteria), more preferably sharing 70% or
greater homology (using BLAST critetia).

The 84P2A9-related proteins of the invention include those specifically identificd
hercin, as well as allelic variants, conservative substitution variants and homologs that can

be isolated/generated and charactenzed without unduc expetimentation following the
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methods outlined herein or are readily available in the art. Fusion proteins that combine
parts of different 84P2A9 proteins or fragments thereof, as well as fusion proteins of an
84P2A9 protein and a heterologous polypeptide are also included. Such 84P2A9 proteins
are collectvely referred to as the 84P2A9-related proteins, the proteins of the inveadon, or
84P2A9. As used herein, the term “84P2A9-related polypepude” refers to a polypeptide
fragment or an 84P2A9 protein sequence of 4, 5,6, 7, 8, 9, 10, 11,12, 13, 14, 15 or more

amino acids

STRUCTURE AND EXPRESSION OF 84P2A9

As discussed in detail below, experiments with the LAPC-4 AD xenograft in
male SCID mice have resulted in the identification of gencs that are involved in the
progtession of androgen dependent (AD) prostate cancer to androgen independent (Al)
cancer. Briefly, mice that harbored LAPC-4 AD xenografts were castrated when the
tumors reached a size of 1 cm in diameter. The tumors regressed in size and temporarily
stopped producing the androgen dependent protcin PSA. Seven to fourteen days post-
castration, PSA levels were detectable again in the blood of the mice. Eventually such
tumors develop an AT phenotype and start growing again in the castrated males. Tumors
were harvested at different time points after castration to identify genes that are turned
on or off during the transition to androgen independence.

Suppression subtractive hybridization (SSH) (Diatchenko et al, 1996, PNAS
93:6025) was then used to identify novel genes, such as those that are overexpressed in
ptostate cancer, by comparing cDNAs from various androgen dependent and androgen
independent LAPC xenografts. This strategy resulted in the identification of novel genes
exhibiting tissue and cancer specific expression. One of these genes, designated 84P2A9,
was identified from a subtraction where cDNA derived from an LAPC-4 AD tumot, 3
days post-castration, was subtracted from cDNA derived from an LAPC-4 AD tmor
grown in an intact male. The SSH DNA sequence of about 425 bp (Fig. 1) 1s novel and
exhibits homology only to expressed sequence tags (ESTs) in the dbEST database.

84P2A9, encodes a putative nuclear protein that cxhibits prostate and tests-
related expression. The initial characterization of 84P2A9 indicates that it is aberrantly

cxpressed muluple cancers including prostate, testis, kidney, brain, bone, skin, ovarian,
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breast, pancreas, colon, lymphocytic and lung cancers. The expression of 84P2A9 in
prostate cancer provides evidence that this protein has a functional role in tumor
progression. It is possible that 84P2A9 functions as a transcription factor involved in
activating genes involved in tumorigenesis or repressing genes that block rumorigenesis.

As is further described in the Examples that follow, the 84P2A9 genes and
proteins have been characterized using a number of analytical approaches. For example,
analyses of nucleotide coding and amino acid sequences were conducted 1 order 1o
identify potentally related molecules, as well as recognizable structural domains,
topological features, and other elements within the 84P2A9 mRNA and protein
structures.  Northern blot analyses of 84P2A9 mRNA expression were conducted in
order to establish the range of normal and cancerous tissues expressing 84P2A9 message.

A full length 84P2A9 cDNA clone (clone 1) of 2345 base pairs (SEQ ID NO: 1)
was cloned from an LAPC-4 AD cDNA library (Lambda ZAP Express, Stratagene) (Fig.
2). The cDNA encodes an open reading frame (ORF) of 504 amino acids (SEQ ID NO:
2). Sequence analysis revealed the presence of six potential nuclear localization signals
and is  predicted to  be nuclear using the PSORT  program
(brep:/ /psort.aibb.ac jp:8800/ form.html). The protein sequence has some homology to
2 human brain protein KIAA1152 (SEQ ID NO: 5) (39.5% identity over a 337 amino
acid region), and contains a domain that is homologous to the LUCA1S tumor
suppressor protein (SEQ ID NO: 6) (64.3% idendry over a 42 amino acid
region)(GenBank Accession #P52756)(Fig. 3).

84P2A9 expression is prostate and testis-related in normal adult human tssues,
but is also expressed in certain cancers, including prostate, testis, kidney, brain, bone,
skin, ovarian, breast, pancreas, colon, lymphocytic and lung cancers. (sce, c.g., FIGS. 4-
8). Human prostate tumor xenografts originally derived from a patent with high grade
metastatic prostate cancer express high levcls of 84P2A9 (FIG. 4).

As disclosed hercin, 84P2A9 exhibits specific properties that are analogous to
those found in a family of genes whose polynucleotides, polypeptides, reactive cytotoxic
T cells (CTL), helper T cells (HTL) and anti-polypeptide antibodies are used in well
known diagnostic assays directed to examining conditions associated with disregulated

cell growth such as cancer, in particular prostate cancer (see, e.g., both its highly specific
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pattern of tssue expression as well as its overexpression in prostate cancers as described
for example in Example 3). The best known member of this class is PSA, the archetypal
matker that has been used by medical practitioners for years to identify and monitor the
presence of prostate cancer (sce, e.g., Merrill et al, J. Urol. 163(2): 503-5120 (2000):
Polascik et al, J. Urol. Aug;162(2):293-306 (1999) and Foruer et al,, J. Nat. Cancer Inst.
91(19): 1635-1640(1999)). A variety of other diagnostic markers are also used in this
context including p53 and K-ras (see, e.g, Tulchinsky et al, Int | Mol Med 1999
Jul;4(1):99-102 and Minimoto et al, Cancer Detect Prev 2000;24(1):1-12). Therefore,
this disclosure of the 84P2A9 polynucleotides and polypeptdes (as well as the 84P2A9
polynucleotide probes and anu-84P2A9 antibodies used to identify the presence of these
molecules) and their properties allows skilled artisans to unlize these molecules in
methods that are analogous to those uscd, for example, in a variety of diagnostic assays
directed to examining conditions associated with cancer.

Typical cmbodiments of diagnostic methods which udlize the 84P2A9
polynucleotides, polypeptides and andbodies described herein are analogous to those
methods from well established diagnostic assays which employ PSA polynucleotides,
polypeptides and anubodies. For example, just as PSA polynucleotides are used as
probes (for example in Northern analysis, see, e.g., Sharief et al,, Biochem. Mol. Biol. Int.
33(3):567-74(1994)) and primers (for example in PCR analysis, sec, e.g., Okegawa et al., ].
Urol. 163(4): 1189-1190 (2000)) to observe the presence and/or the level of PSA
mRNAs m methods of monitoring PSA overexpression or the metastasis of prostate
cancers, the 84P2A9 polynucleotides described herein can be utilized in the same way to
detect 84P2A9 overexpression or the metastasis of prostate and other cancers expressing
this gene. Alternauvely, just as PSA polypeptides are used to generate antibodies specific
for PSA which can then bc used to observe the presence and/or the level of PSA
proteins in methods of monitoring PSA protein overexpression (see, e.g., Stephan et al.,
Urology 55(4):560-3 (2000)) or the metastasis of prostate cells (sec, e.g., Alanen et al.,
Pathol. Res. Pract. 192(3):233-7 (1996)), the 84P2A9 polypeptides described herein can
be utilized to generate antibodies for use in detccting 84P2A9 overexpression or the

metastasis of prostate cells and cells of other cancers expressing this gene.
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Specifically, becausc metastases involves the movement of cancer cells from an
organ of origin (such as the testis or prostate gland etc.) to a different area of the body
(such as a lymph node), assays which examine a biological sample for the presence of
cells expressing 84P2A9 polynucleotides and/or polypeptides can be used to provide
evidence of metastasis. [or example, when a biological sample from ussue that does not
notmally conrain 84P2A9 expressing cells (lymph node) is found to contain 84P2A9
expressing cells such as the 84P2A9 expression seen in LAPC4 and LAPCY, xenografts
isolated from lymph node and bone metastasis, respectively, this finding is indicauve of
metastasis.

Alternatively 84P2A9 polynucleotides and/or polypeptides can be used to
provide evidence of cancer, for example, when a cells in biological sample that do not
normally express B4P2A9 or express 84P2A9 at a different level are found to express
84P2A9 or have an incrcased expression of 84P2A9 (see, e.g., the 84P2AY expression in
kidney, Jung and colon cancer cells and in patient samples etc. shown in Figures 4-10).
In such assays, artisans may further wish to generate supplementary evidence of
metastasis by testing the biological sample for the presence of a second ussue restricted
marker (in addition to 84P2A9) such as PSA, PSCA etc. (see, e.g., Alanen et al,, Pathol.
Res, Pract. 192(3): 233-237 (1996)).

Just as PSA polynucleotide fragments and polynucleotide variants are employed
by skilled arusans for use in methods of monitoring PSA, 84P2A9 polynucleotide
fragments and polynucleoude variants are used in an analogous manner. In partcular,
typical PSA polynucleotides used in methods of monitoring PSA arce probes or primers
which consist of fragments of the PSA ¢cDNA scquence. Illustrating this, pumers used
to PCR amplify 2 PSA polynucleotide must include less than the whole PSA sequence to
function in the polymerase chain reaction. In the context of such PCR reactions, skilled
artisans generally create a variety of different polynucleotide fragments that can be used
as primers in order to amplify different portions of a polynucleotide of interest or to
optimize amplification reactions (see, e.g., Cactano-Anolles, G. Biotechniques 25(3): 472
476, 478-480 (1998); Robettson et al, Methods Mol. Biol. 98:121-154 (1998)). An
addidonal illustration of the use of such fragments is provided in Example 3, where an

84P2A9 polynucleotide fragment is used as a probe to show the overexpression of
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84P2A9 mRNAs in cancer cells. In addition, in order to_facilitate their use by medical
pracationers, variant polynucleotide sequences ate typically used as primers and probes
for the corresponding mRNAs in PCR and Northern analyses (see, e.g., Sawai et al, Fetal
Diagn. Ther. 1996 Nov-Dec;11(6):407-13 and Current Protocols In Molecular Biology,
Volume 2, Unit 2, Frederick M. Ausubul et al. eds., 1995)). Polynucleotide fragments
and variants are typically uscful in this context as long as they have the common attsibute
or characteristic of being capable of binding ro a target polynucleotide sequence (e.g. the
84P2A9 polynucleotide shown in SEQ 1D NO: 1) under conditions of high stringency.

Just as PSA polypeptide fragments and polypeptide variants arc employed by
skilled artisans for use in methods of monitoring the PSA molecule, 84P2A9 polypeptide
fragments and polypeptide variants can also be used in an analogous manner. In
particular, typical PSA polypeptides used in methods of monitoring PSA are fragments of
the PSA protein which contain an antibody epitope that can be recognized by an
antibody or T cell that specifically binds to the PSA protein. This practice of using
polypeptide fragments or polypeptide variants to generate antibodies (such as anti-PSA
antibodies or T cells} is typical in the art with a wide variety of systems such as fusion
proteins being used by practiioners (see, e.g., Cutrent Protocols In Molecular Biology,
Volume 2, Unit 16, Frederick M. Ausubul et al. eds., 1995). In this context, each
epitope(s) in a protein of interest functions to provide the architecrure with which an
antbody or T cell is reactive. Typically, skilled artisans generally create a variery of
different polypeptide fragments that can be used in order to generate anabodies specific
for different portions of a polypeptide of interest (see, e.g., U.S. Patent No. 5,840,501
and US. Patent No. 5939,533). For example it may be preferable to utilize a
polypeptide comprising one of the 84P2A9 biological motifs discussed herein or
avatlable in the art. Polypeptide fragments and variants or analogs are typically useful in
this context as long as they comprise an epitope capable of genetating an antibody or T
cell specific for a target polypeptide sequence {e.g. the 84P2A9 polypeptide shown in
SEQ ID NO: 2).

As shown herein, the 84P2A9 polynucleotdes and polypeptides (as wcll as the
84P2A9 polynucleotide probes and anu-84P2A9 antibodies or T cells uscd 1o idenufy the

presence of these molecules) exhibit specific properdes that make them useful in
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diagnosing cancers of the prostate. Diagnostic assays that measure the presence of
84P2AY gene products, in order to cvaluate the presence or onser of the particular
disease conditions described herein such as prostate cancer are particularly useful in
identifying patients for preventive measures or further monitoring, as has been done so
successfully with PSA. Moreover, these materials satisfy a need in the art for molecules
having similar or complementary characteristics to PSA in situations where, for example,
a definite diagnosis of metastasis of prostatic origin cannot be made on the basis of a
testing for PSA alone (see, eg., Alanen et al,, Pathol. Res. Pract. 192(3): 233-237 (1996)),
and consequently, materials such as 84P2A9 polynucleotides and polypeptides (as well as
the 84P2A9 polynucieotide probes and ang-84P2A9 antibodies used to identify the
presence of these molecules) must be employed to confirm metastases of prostatic origin,

Finally, in addition to their use in diagnostic assays, the 84P2A9 polynucleotides
disclosed herein have a number of other specific utiities such as their use in the
identification of oncogenetic associated chromosomal abnormalities in  1q32.3.
Moreover, in addition to their use in diagnostic assays, thc 84P2A9-related proteins and
polynucleotides disclosed herein have other utilities such as their use in the forensic
analysis of tissues of unknown origin (see, e.g., Takahama K Forensic Sci Int 1996 jun

28;80(1-2): 63-9).

84P2A9 POL CLEOTIDES

One aspect of the invenuon provides polynucleotides corresponding or
complementary to all or part of an 84P2A9 gene, mRNA, and/or coding sequence,
preferably in isolated form, including polynuclcotdes encoding an 84P2A9 protein and
fragments thereof, DNA, RNA, DNA/RNA hybrid, and related molecules,
polynucleotides or oligonucleotides complementary to an 84P2A9 gene or mRNA
sequence or a part thereof, and polynucleotides or oligonucleotides that hybridize to an
84P2A9 gene, mRNA, or to an 84P2A9 encoding polynucleotide (collectively, “84P2A9
polynucleotides™).

One embodiment of an 84P2A9 polynuclcotide is an 84P2A9 polynucleotide
having the sequence shown in SEQ ID NO: 1. An 84P2A9 polynucleotide can comprise
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a polynucleotde having the nucleotide sequence of human 84P2A9 as shown in SEQID
NO: 1, wherein T can also be U; a polynucleotide that encodes all or part of the 84P2A9
protein; a sequence complementary to the foregoing; or a polynucleotde fragment of any
of the foregoing. Another embodiment comprises a polynucleotide having the sequence
as shown in SEQ ID NO: 1, from nucleotide residue number 163 through nucleotide
residue number 1674, or from tesidue number 718 through residue number 1390,
wherein T can also be U. Another embodiment comprises a polynucleotde encoding an
84P2A9 polypeptide whose sequence is cncoded by the cDNA contained in the plasmid
as deposited with American Type Culture Collection as Accession No. PTA-1151
Another embodiment comprises a polynucleotide that is capable of hybridizing under
stringent hybridization conditions to the human 84P2A9 cDNA shown in SEQ ID NO:
1 or to a polynucleotide fragment thereof.

Typical embodiments of the invention disclosed herein include 84P2A9
polynuclecddes encoding specific pordons of the 84P2A9 mRNA sequence (and those
which are complementary to such sequences) such as those that encode the protein and
fragments thereof, for example of 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or more
contiguous amino acids. For example, representative embodiments of the invention
disclosed herein include: polynucleotdes encoding about amino acid position 1 to about
amino acid 10 of the 84P2A9 protein shown in Fig. 2 (SEQ ID NO: 2), polynucleotides
encoding about amino acid 10 to about amino acid 20 of the 84P2A9 protein shown in
Fig. 2, polynucleotides encoding about amino acid 20 to about ammo acid 30 of the
84P2A9 protein shown in Fig. 2, polynucieotdes encoding about amino acid 30 to about
amino acid 40 of the 84P2A9 protein shown in Fig. 2, polynucleotides encoding about
amino acid 40 to about amino acid S0 of the 84P2A9 pratein shown in Fig. 2,
polynucleoddes encoding about amino acid 50 to about amino acid 60 of the 84P2A9
protein shown in Fig. 2, polynucleotides encoding about amino acid 60 to about amino
acid 70 of the 84P2A9 protein shown in Fig. 2, polynucleotides encoding about amino
acid 70 to about amino acid 80 of the 84P2A9 protein shown in Fig. 2, polynucleotdes
encoding about amino acid 80 to about amino acid 90 of the 84P2A9 protein shown in
Fig. 2 and polynucleotides encoding about amino acid 90 to about amino acid 100 of the

B84P2A9 protein shown in Fig. 2, etc. Following this scheme, polynucleotides (of at least
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10 nucleic acids) encoding portons of the amino acid sequence of amino acids 100-504
of the 84P2AY protein are typical embodiments of the inventon.

Polynucleoudes encoding larger portions of the 84P2AY protein are also
contemplated. For example polynucleotides encoding from about amino acid 1 (or 20 or
30 or 40 etc.) to about amino acid 20, (or 30, or 40 or 50 etc.) of the 84P2A9 protein
shown tn Fig. 2 can be gencrated by a varicty of techniques well known in the art. An
illustragve embodiment of such a polynucleotide consists of a polynucleotide having the
sequence as shown in FIG. 2, from nucleotde residue number 718 through nucleotde
residue number 1390.

Additional illustrative embodiments of the invention disclosed herein include
84P2A9 polynucleotide fragments encoding one or more of the biological motifs
contained within the 84P2AY protein sequence. In one embodiment, typical
polynucleotide fragments of the invention can encode one or more of the nuclear
localization sequences disclosed herein. In another embodiment, typical polynucleoude
fragments of the invention can encode one or more of the regions of 84P2A9 that
exhibit homology to LUCA 15 and/or KIAA1152 and/or NY-Lu-12 lung cancer antigen
(AF 042857), which exhibits Zinc finger and RNA binding motifs (sec, ¢.g., Gure et al,
Cancer Res. 58(5): 1034-1041 (1998). In another embodiment of the invention, typical
polynucleotde fragments can encode one or more of the 84P2A9 N-glycosyladon sites,
c¢AMP and cCMP-dependent protein kinase phosphorylation sites, casein kinase 11
phosphorylation sites or N-myristoylation site and amidation sites as disclosed in greater
detail in the text discussing the 84P2A9 protein and polypeptides heremn. In yet another
embodiment of the invention, typical polynucleotide fragments can encode sequences
that are unique to one or more 84P2A9 alternative splicing variants, such as the splice
vamant that generates the 4.5 KB transcript that is overexpressed in prostate cancers
shown in FIG. 4.

The polynucleotides of the preceding paragraphs have a number of different
specific uses. For example, because the human 84P2A9 gene maps to chromosome
1932.3, polynucleotides encoding different regions of the 84P2A9 protein can be uscd to
characterize cytogenctic abnormalities on chromosome 1, band q32 that have been

idendfied as being associated with various cancers. In particular, a vanety of

20

27-




28 May 2008

2008202349

20

25

30

chromosomal abnormalities in 1932 including translocations and deletions have been
identified as frequent cytogenetic abnormalitics in a number of different cancers (sce,
c.g., Bieche et al,, Genes Chromosomes Cancer, 24(3): 255-263 (1999); Gorunova et al.,
Genes Chromosomes Cancer, 26(4): 312-321 (1999); Reid ct al, Cancer Res. (22): 5415-
5423 (1995)). Consequenty, polynucleotdes encoding specific regions of the 84P2A9
proten provide new tools that can be used to delineate with a greater precision than
previously possible, the specific nature of the cytogenetic abnormalities in this region of
chromosome 1 that can contribute to the malignant phenotype. In this context, these
polynucleotides satisfy a need in the art for expanding the sensitivity of chromosomal
screening in order to identfy more subtle and less common chromosomal abnormaliies
(see, e.g., Evans et al,, Am. J. Obstet. Gynecol 171(4): 1055-1057 (1994)).

Alternatively, as 84P2A9 is shown to be highly expressed in prostate cancers (Fig.
4), these polynucleotdes can be used in methods assessing the status of 84P2A9 gene
products in normal versus cancerous tssues. Typically, polynucleotides encoding
specific regions of the 84P2A9 protein can be used to assess the presence of
perturbations (such as deletions, insertions, point mutations, or alterations resulting in a
loss of an andgen etc.) in specific regions (such regions containing a nuclear localization
signal) of the 84P2A9 gene products. Exemplary assays include both RT-PCR assays as
well as single-strand conformation polymorphism (SSCP) analysis (see, e.g., Marrogi et
al, J. Cutan. Pathol. 26(8): 369-378 (1999), both of which udlize polynucieondes
encoding specific regions of a protein to examine these regions within the protein.

Other specifically contemplated nucleic acid related embodiments of the invenuon
disclosed herein are genomic DNA, cDNAs, nbozymes, and antsense molecules, as well as
nucleic acid molecules based on an alternative backbone or including alternaave bases,
whether derived from natural sources or synthesized. For example, antisense molecules
can be RNAs or other molecules, including peptide nucleic acids (PNAs) or non-nucleic
acid molecules such as phosphorothioate derivatives, that specifically bind DNA or RNA
in a base pair-dependent manner. A skilled artisan can readily obtain these classes of
nucleic acid molecules using the 84P2A9 polynucleotides and polynucleoude sequences

disclosed herein.
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Antisense technology entails the administration of exogenous oligonucleotides
that bind to a rarget polynuclcotide located within the cells. The term "antisense” refers
to the fact that such oligonucleotides are complementary to their intracellular targets,
eg, 84P2A9. See for example, Jack Cohen, OLIGODEOXYNUCLEOTIDES,
Annsense Inhibitors of Gene Expression, CRC Press, 1989; and Synthesis 1:1-5 (1988).
The 84P2A9 antisense oligonucleotides of the present invention include derivaaves such
as S-oligonucleotides (phosphorothioate derivatives or S-oligos, see, Jack Cohen, supra),
which exhibit enhanced cancer cell growth inhibitory action. S-oligos (nucleoside
phosphorothioates) are isoelectronic analogs of an oligonucleotide (O-oligo) in which a
nonbridging oxygen atom of the phosphate group is replaced by a sulfur atom. The S-
oligos of the present invention can be prepared by treatment of the corresponding O-
ohigos with 3H-1,2-benzodithiol-3-one-1,1-dioxide, which is a sulfur tansfer reagent.
See lIyer, R. P. et al, J. Org. Chem. 55:4693-4698 (1990); and lyer, R. P. ctal, J. Am.
Chem. Soc. 112:1253-1254 (1990). Additional 84P2A9 antisense oligonucleotdes of the
present invention include morpholino antisense oligonucleotides known in the art (sec,
e.g., Partridge et al,, 1996, Antisense & Nucleic Acid Drug Development 6: 169-175).

The 84P2A9 annsense oligonucleotides of the present invention typically can be
RNA or DNA that is complementary to and stably hybridizes with the first 100 N-
terminal codons ot last 100 C-terminal codons of the 84P2A9 genomic sequence or the
corresponding mRNA. Absolute complementarity is not required, although high degrees
of complementarity are preferred.  Use of an oligonucleotide complementary to this
region allows for the sclecive hybrdization to 84P2A9 mRNA and not to mRNA
specifying other regulatory subunits of protein kinasc. Preferably, the 84P2A9 antisense
oligonucleotides of the present invention are a 15 to 30-mer fragment of the antsense
DNA molecule having a sequence that hybridizes to 84P2A9 mRNA. Opuonally,
B4P2A9 anusense oligonucleotide is a 30-mer oligonucleotde that is complementary to a
region in the first 10 N-terminal codons or last 10 C-terminal codons of 84P2A9.
Alternatively, the antisense molecules are modified to employ ribozymes in the inhibition
of 84P2A9 expression. L. A. Couture & D. T. Stinchcomb; Trends Genes 12: 510-515
(1996).
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Further specific embodiments of this aspect of the invention include primers and
primer pats, which allow the specific amplificaion of the polynucleoudes of the
invention or of any specific parts thereof, and probes that selectvely or specifically
hybridize to nucleic acid molecules of the invention or to any part thereof. Probes can
be labeled with a detectable marker, such as, for example, a radioisotope, fluorescent
compound, bioluminescent compound, a chemiluminescent compound, meral chelator
or enzyme. Such probes and primers can be used to detect the presence of an 84P2A9
polynucleotide in a sample and as a means for detectng a cell expressing an 84P2A9
protein.

Examples of such probes include polypeptides compnsing all or part of the human
84P2A9 ¢DNA sequences shown mn FIG. 2. Examples of primer pairs capable of
specifically amplifying 84P2A9 mRNAs are also described in the Examples that follow. As
will be understood by the skilled artisan, a great many differcnt prmers and probes can be
prepared based on the sequences provided herein and used cffectively to amplify and/or
detect an 84P2A9 mRNA.

The 84P2A9 polynucleotides of the inventon ate useful for a variery of purposes,
including but not limited to their use as probes and primers for the amplification and/or
detection of the 84P2A9 gene(s), mRNA(s), or fragments thereof; as reagents for the
diagnosis and/or prognosis of prostate cancer and other cancers; as coding sequences
capable of directing the expression of 84P2A9 polypeptides; as tools for modulating ot
inhibiting the expression of the 84P2A9 gene(s) and/or wansladon of the 84P2A9

transcript(s); and as therapeutic agents.
p P 8

ISOLATION OF 84P2A9-ENCODING NUCLEIC ACID MOLECULES

The 84P2A9 ¢DNA sequences described herein cnable the isolation of other
polynucleotides encoding 84P2A9 gene product(s), as well as the isoladon of
polynucleotides encoding 84P2A9 gene product homologs, alternatvely spliced isoforms,
allelic variants, and mutant forms of the 84P2A9 gene product. Various molecular cloning
methods that can be employed to isolate full length cDNAs encoding an 84P2A9 gene are
well known (See, for example, Sambrook, ]. et al, Molecular Cloning: A Laboratory
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Marnual, 2d edition., Cold Spring Harbor Press, New York, 1989; Current Protocols in
Molecular Biology. Ausubel et al, Eds., Wiley and Sons, 1995). For example, Jambda
phage cloning methodologics can be convenienty employed, using commercially available
cloning systems (e.g., Lambda ZAP Express, Stratagene). Phage clones containing 84P2A9
gene cDNAs can be identfied by probing with a labeled 84P2A9 cDNA or a fragment
thereof. For example, in one embodiment, the 84P2A9 ¢DNA (FIG. 2) or a portion
thereof can be synthesized and uscd as a probe to retrieve overlapping and full length
¢DNAs corresponding to an 84P2A9 gene. The 84P2A9 gene itself can be 1solated by
screenug genomic DNA librages, bactenal araficial chromosome libraries (BACs), yeast

ardficial chromosome libraries (YACs), and the like, with 84P2A9 DNA probes or prmers.

RECOMBINANT DNA MOLECULES AND HOST-VECTOR SYSTEMS

The invention also provides recombinant DNA or RNA molecules containing an
84P2A9 polynucleoude or a fragment or analog or homologue thereof, including but not
limited to phages, plasmids, phagemids, cosmids, YACs, BACs, as well as various viral and
non-viral vectors well known in the art, and cells transformed or wansfected with such
recombinant DNA or RNA molccules.  As used herein, a recombinant DNA or RNA
molecule is 2 DNA or RNA molecule that has been subjected to molecular manipulation in
vitro. Methods for generating such molecules are well known (see, for example, Sambrook
et al, 1989, supra).

The invention further provides a host-vector system comprising a recombinant
DNA molecule containing an 84P2A9 polynucleotide or fragment or analog or
homologue thereof within a suitable prokaryotic or eukaryotic host cell. Examples of
suitable eukaryotic host cells include a yeast cell, a plant cell, or an animal cell, such as a
mammalian cell or an sect cell (e.g,, a baculovirus-infectble cell such as an Sf9 or
HighFive cell). Examples of suitable mammalian cells include various prostate cancer
cell lines such as DU14S5 and TsuPrl, other transfectable or transducible prostate cancer
cell lines, as well as 2 number of mammahan cells routinely used for the expression of
recombinant proteins (e.g., COS, CHO, 293, 293T cells). Mote particularly, a
polynucleotide comprising the coding sequence of 84P2A9 or a fragment or analog or
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homolog theseof can be used to generate 84P2A9 proteins or fragments thercof using any
number of host-vector systems routinely used and widely known in the art.

A wide range of host-vector systems suitable for the expression of 84P2A9 proteins
or fragments thereof are avalable, see for example, Sambrook et al., 1989, supra; Current
Protocols in Molecular Biology, 1995, supra). Preferred vectors for mammalan
expression include but are not limited to pcDNA 3.1 myc-His-tag (Inviogen) and the
retroviral vector pSRatkneo (Muller et al, 1991, MCB 11:1785). Using these expression
vectors, 84P2A9 may be preferably expressed in several prostate cancer and non-prostate
cell lines, mcluding for example 293, 293T, rat-1, NIH 3T3 and TsuPrl. The host-vector
systems of the invention arc useful for the production of an 84P2A9 protein or fragment
thereof. Such host-vector systems can be employed to study the functional propertes of
84P2A9 and 84P2A9 mutations or analogs.

Recombinant human 84P2A9 protein or an analog or homolog or fragment
thereof can be produced by mammalian cells transfected with a construct encoding
84P2A9. In an illustrative embodiment described in the Examples, 293T cells can be
wansfected with an expression plasmid encoding 84P2A9 or fragment or analog or
homolog thereof, the 84P2A9 or related protein is expressed in the 293T cells, and the
recombinant 84P2A9 protein can be isolated using standard purificadon methods (e.g.,
affinity purificadon using ant-84P2A9 anubodies). In another embodiment, also
described in the Examples herein, the 84P2A9 coding sequence is subcloned tnto the
retroviral vector pPSRaMSVtkneo and used to infect varions mammalian cell lines, such
as NIH 3T3, TsuPr1, 293 and rat-1 in order to establish 84P2A9 expressing cell lines.
Various other cxpresston systems well known in the art can also be employed.
Expression constructs encoding a leader peptide joined in frame to the 84P2A9 coding
sequence can be used for the generation of a secreted form of recombinant 84P2A9
protein.

Proteins encoded by the 84P2A9 genes, or by analogs ot homologs or fragments
thereof, will have a variety of uses, including but not limited to generating antibodies and
in methods for identifying ligands and other agents and cellular constituents that bind to
an 84P2A9 gene product. Antbodies raised against an 84P2AY protein or fragment

thereof can be useful in diagnosdc and prognostic assays, and imaging methodologies in

25

-32-




28 May 2008

2008202349

15

20

25

the management of human cancers characterized by expression of 84P2A9Aproteu1,
including but not limited to cancers of the prostate and testis. Such andbodics can be
expressed intracellularly and used in methods of treating patients with such cancers.
Various immunological assays useful for the detection of 84P2A9 proteins are
contemplated, including but not limited to vanous types of radioimmunoassays, enzyme-
linked immunosotbent assays (ELISA), enzyme-linked immunofluorescent assays (ELIFA),
immunocytochemical methods, and the like. Such antibodies can be labeled and used as
immunological imaging reagents capable of detccting 84P2A9 expressing cells (e.g., in
radioscindigraphic imaging methods). 84P2A9 proteins can also be paraculary useful in

gencradng cancer vaccines, as further described below.

84P2A9 POLYPEPTIDES

Another aspect of the present invention provides 84P2A9-related proteins and
polypeptide fragments thereof. Specific embodiments of 84P2A9 proteins comprise a
polypeptide having all or part of the amino acid sequence of human 84P2A9 as shown in
FIG. 2. Alternatively, embodiments of 84P2A9 proteins comprise variant polypepudes
having alterations in the amino acid sequence of human 84P2A9 shown in FIG. 2

In general, naturally occurring allelic vaziants of human 84P2A9 share a high degree
of strucrural identity and homology (c.g., 90% or more idenaty). Typically, allelic vagants
of the 84P2A9-related proteins contain conservative amino acid substtutions within the
84P2A9 sequences described herein or contain a substitution of an amino acid from a
corresponding position in 2 homologue of 84P2A9. One class of 84P2A9 allelic vanants
are proteins that share 2 high degree of homology with at least a small region of 2 particular
84P2A9 amino acid sequence, but further contain a radical departure from the sequence,
such as a non-conscrvative substitution, truncanon, insertion or frame shift. In
comparisons of protein sequences, the terms, Similarity, identity, and Homology each have
a distinct meaning. Moreover, Orthology and Paralogy are important concepts describing
the relationship of members of a given protein family in one organism to the members of

the same family in other organisms.
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Conservative amino acid subsdtutions can frequently be made in 2 protein
without altering either the conformation or the function of the protein. Such changes
include substituting any of isoleucine ([), valine (V), and leucine (L) for any other of these
hydrophobic amino acids; aspartic acid (D) for glutamic acid (E) and vice versa;
glutamine (Q) for asparagine (N) and vice versa; and serine (S) for threonine (T) and vice
versa. Other substitutions can also be considered conservative, depending on the
environment of the particular amino acid and its role in the three-dimensional structure
of the protein. For example, glycine (G) and alanine (A) can frequently be
interchangeable, as can alanine (A) and valine (V). Methionine (M), which 1s relauvely
hydrophobic, can frequently be interchanged with leucine and isoleucine, and somenmes
with valine. Lysine (K) and arginine (R) are frequently interchangeable in locatons in
which the significant feature of the amino acid residue is its charge and the differing pIK's
of these two amino acid residues are not significant. Sall other changes can be
considered "conservative” in pardcular environments (see, e.g. Table 2 herein; pages 13-
15 “Biochemistry” 2°¢ ED. Lubert Stryer ed (Stanford University); Henikoff et al,, PNAS
1992 Vol 89 10915-10919; Lei et al,, | Biol Chem 1995 May 19; 270(20):11882-6).

Embodiments of the invention disclosed herein include a wide variety of art
accepted variants of 84P2A9 proteins such as polypeptides having amino acid insertions,
deletions and substitutions. 84P2A9 variants can be made using methods known in the
art such as site-directed mutagenesis, alanine scanning, and PCR mutagenesis. Site-
directed mutagenesis [Carter et al., Nucl Aeads Res., 13:4331 (1986); Zoller et al., Nucl
Acids Res., 10:6487 (1987)], cassctte mutagenesis [Wells et al, Gene, 34:315 (1985)],
restriction selection mutagenesis [Wells et al., Philos. Trans. R. Soc. London SerA, 317:415
(1986)] or other known techniques can be performed on the cloned DNA to produce the
84P2A9 variant DNA.

Scanning amino acid analysis can also be employed to identfy one or more
amino acids along a contiguous sequence that 35 involved in a specific biological acavity
such as a protein-protein interacuon. Among the preferred scanning amuno acids are
relatively small, neutral amino acids. Such amino acids include alanine, glvcine, serine,
and cysteine. Alanine is typically a preferred scanning amino acid among this group

because it climinates the side-chain beyond the beta-carbon and is less likely to alter the
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main-chain conformation of the variant. Alanine is also typically preferred because it 1s
the most common amino acid. Further, it is frequently found in both buried and
exposed positions [Creighton, The Prossins, (W.H. Freeman & Co., NY.); Chothia, }. Mol.
Biol,, 150:1 (1976)]. If alanine substitunon does not yield adequate amounts of varian,
an isosteric amino acid can be used.

As defined herein, 84P2A9 variants, analogs ot homologs, have the distinguishing
attribute of having at least one epitope in common with an 84P2A9 protein having the
amino acid sequence of SEQ ID NO: 2, such that an antibody or T cell that specifically
binds to an 84P2A9 variant will also specifically bind to the 84P2A9 protein having the
amino acid sequence of SEQ ID NO: 2. A polypeptide ceases to be a variant of the
protein shown in SEQ ID NO: 2 when it no longer contains an epitope capable of being
recognized by an antbody or T cell that specifically binds to an 84P2A9 protein. Those
skilled in the art understand that anabodies that recognize proteins bind to epitopes of
varying size, and a grouping of the order of about four or five amino acids, contiguous or
not, is regarded as a typical number of amino acids in a minimal epitope. See, eg,, Nair
ct al, J. Immunol 2000 165(12): 6949-6955; Hebbes et al, Mol Immunol (1989)
26(9):865-73; Schwartz et al., | Immunol (1985) 135(4):2598-608. Another specific class
of 84P2A9-related protein variants shares 90% or more identity with the amino acid
sequence of SEQ ID NO: 2 or a fragment thereof. Another specific class of 84P2A9
protein variants or analogs comprise one or more of the 84P2A9 biological motifs
described below or presently known in the art. Thus, encompassed by the present
invention arc analogs of 84P2AY fragments (nucleic or amino acid) that altered
functional (e.g. immunogenic) properties relative to the starting fragment. It is to be
appreciated that motifs now or which become part of the art are to be applied to the
nucleic or amino acid sequences of F1G. 2.

As discussed herein, embodiments of the claimed invendon include polypeptides
containing less than the 504 amino acid sequence of the 84P2A9 protein shown in FIG.
2. For example, representative embodiments of the inventon comprse
peptides/proteins having any 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15 or more contiguous
amino acids of the 84P2A9 protein shown in Fig. 2 (SEQ ID NO: 2). Moreover,

representative embodiments of the invention disclosed herein include polypepades
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consisting of about amino acid 1 to about amino acid 10 of the 84P2A9 protein shown in
Fig. 2, polypeptides consisting of about amino acid 10 to about amimno acid 20 of the
84P2A9 protein shown in Fig. 2, polypeptides consisting of about amino acid 20 to
about amino acid 30 of the 84P2A9 protein shown in Fig, 2, polypeptides consisting of
about amino acid 30 to about amino acid 40 of the 84P2A9 protein shown m Fig, 2,
polypeptides consisting of about amino acid 40 1o about amino acid 50 of the 84P2A9
protein shown in Fig. 2, polypepudes consisting of about amino acid 50 to about amino
acid 60 of the 84P2A9 protein shown in Fig. 2, polypeptides consisting of about amino
acid 60 to about amino acid 70 of the 84P2A9 protein shown in Fig. 2, polypepades
consisung of about amino acid 70 to about amino acid 80 of the 84P2A9 protein shown
in Fig. 2, polypeptides consisting of about amino acid 80 to about amino acid 90 of the
84P2A9 protein shown in Fig. 2 and polypeptides consisting of about amino acid 90 to
about amino acid 100 of the 84P2A9 protein shown in Fig. 2, etc. throughout the
entirety of the 84P2A9 sequence. Following this scheme, polypeptides consisung of
portions of the amino acid sequence of amino acids 100-504 of the 84P2A9 protein are
typical embodiments of the invention. Polypeptides consisting of larger portions of the
84P2AY9 protein are also contemplated. For example polyApcptjdes consisting of about
amino acid 1 (or 20 or 30 or 40 etc.) to about amino acid 20, (or 30, or 40 or 50 etc.) of
the 84P2A9 protein shown in Fig. 2 can be generated by a varicty of techniques well
known in the art. Itis to be apprecited that the starting and stopping positions in this
paragraph refer to the specified position as well as that position plus or minus 5 residues.

Additonal illustrative embodiments of the inventon disclosed herein include
84P2A9-related proteins containing the amino acid residues of one or more of the
biological motifs contained within the 84P2A9-rclated protein sequence as shown in
Figure 2. In one embodiment, proteins of the inventon comprise one or more of the
84P2A9 nuclear localizaton sequences such as RKKRR at residues 42-45 of SEQ ID NO:
2, RKRR at residues 47-50 of SEQ ID NO: 2, KRRP at residues 101-104 of SEQ ID
NO: 2, RRRRRK at residues 135-139 of SEQ ID NO: 2 and/or KIKRK at residues 186-
189 of SEQ ID NO: 2. In another embodiment, proteins of the invention comprise one
or more of the 84P2A9 N-glycasylation sites such as NRTL at residues 131-134 of SEQ
ID NO: 2, NQTN at residues 212-215 of SEQ 1D NO: 2 and/or NCSV at residucs 394-
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397 of SEQ 1D NO: 2. In another embodiment, proteins of the invention comprise one
or more of the regions of 84P2A9 that exhibit homology to LUCA 15 and/or
KIAA1152. In another embodiment, proteins of the invenuon comprise one or more of
the 84P2A9 cAMP and cGMP-dependent protein kinase phosphorylation sites such as
KRRS at residucs 48-51 of SEQ ID NO: 2 and/or RRPS at residues 102-105 of SEQ ID
NO: 2. In another embodiment, proteins of the invention comprise one or more of the
8.4PZA9 Protein Kinase C phosphorylaton sites such as TLR at residues 133-135 of SEQ
ID NO: 2, SNK at residues 152-154 of SEQ ID NO: 2, SDR at residues 171-173 of
SEQ ID NO: 2, TNK at residues 214-216 of SEQ ID NO: 2, SRR at residues 313-315
of SEQ ID NO: 2, SSK at residues 328-330 of SEQ ID NO: 2 and/or SVR at residues
396-398 of SEQ ID NO: 2. In another embodiment, proteins of the invenuon comprise
one or more of the 84P2A9 casein kinase Il phosphorylation sites such as SALE at
residues 10-13 of SEQ ID NO: 2, SSLE at residucs 70-73 of SEQ ID NO: 2, SLEE at
residues 71-74 of SEQ ID NO: 2, SDSD at residues 91-94 of SEQ ID NO: 2, TNKD at
residues 214-217 of SEQ ID NO: 2, SESD at residues 232-235 of SEQ ID NO: 2, SSTD
at residues 240-243 of SEQ ID NO: 2, TNDE at residues 248-251 of SEQ ID NO: 2,
TELD at residues 287-290 of SEQ ID NO: 2 and/or TEHD at residues 374-377 of
SEQ ID NO: 2. In another embodiment, proteins of the invendon comprise one or
more of the N-myristoylation sites such as GSDSSL at residues 67-72 of SEQ ID NO: 2,
GLFTND at residues 245-250 of SEQ 1D NO: 2, GGACGI at residues 249-274 of SEQ
ID NO: 2, GGTPTS at residues 336-341 of SEQ ID NO: 2, GTPTSM at residues 337-
342 of SEQ ID NO: 2, GSLCTG at residues 409-414 of SEQ 1D NO: 2, GSGLGR at
residues 459-464 of SEQ ID NO: 2 and/or GLGLGF at residues 481-486 of SEQ ID
NO: 2. In another embodiment, proteins of the invention comprise one or more
amidation sites such as RGRIK at residues 45-48 of SEQ ID NO: 2 and/or RGKR at
residues 113-116 of SEQ ID NO: 2. An illustrative embodiment of such a polypepude
includes two or more amino acid sequences selected from the group consisting of
KKRK, NQTN, NCSV, TNK, SRR, SSK, SVR, GLFTND, GGACGI, GGTPTS,
GTPTSM and GSLCTG (as idenafied above in SEQ ID NO: 2). In a preferred
embodiment, the polypeptide comprises three or four or five or six or more amino acid

sequences KKKRK, NQTN, NCSV, TNK, SRR, SSK, SVR, GLFIND, GGACGI,
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GGTPTS, GTPTSM and GSLCTG (as identificd above in SEQ 1D NO: 2).

In another embodiment, protcins of the inventon comprise one or more of the
immunoreactive epitopes identified by a process described herein such as such as those
shown in Table 1. Processes for identifying peptides and analogues having affinities for
HLA molecules and which are correlated as immunogenic epitopes, ate well known in
the art.  Also disclosed are principles for creating analogs of such epitopes in order to
modulate immunogenicity. A variety of references are useful in the identificavon of such
molecules.  See, for example, WO 9733602 to Chestnut et al; Sette, Immunogenetics
1999 50(3-4): 201-212; Sette et al,, J. Immunol. 2001 166(2): 1389-1397; Alexander et al.,
Immunol. Res. 18(2): 79-92; Sidney et al, Hum. Immunol. 1997 58(1): 12-20; Kondo et
al, Immunogenetics 1997 45(4): 249-258; Sidney et al,, J. Immunol. 1996 157(8): 3480-
90; and Falk et al, Nawre 351: 290-6 (1991); Hunt et al, Scicnce 255:1261-3 (1992);
Parker et al, ]. Immunol. 149:3580-7 (1992); Parker ct al, J. Immunol. 152:163-75
(1994)); Kast et al,, 1994 152(8): 3904-12; Borras-Cuesta et al., Hum. Immunol. 2000
61(3): 266-278; Alexander et al, ]. Immunol. 2000 164(3); 164(3): 1625-1633; Alexander
et al, PMID: 7895164, Ul: 95202582; O’Sullivan et al,, J. Immunol. 1991 147(8): 2663-
2669, Alexander ct al., Immunity 1994 1(9): 751-761 and Alexander et al., Immunol. Res.
1998 18(2): 79-92. The disclosures of these publications are hereby incorporated by
reference hetein in their entireties.

Related embodiments of the invention comprise polypeptides containing
combinations of the different motfs discussed herein, where certain embodiments
contain no insertions, delettons or substitutons either within the modfs or the
intervening sequences of these polypeptides. In addition, embodiments which include a
number of either N-terminal and/or C-terminal amino acid residues on either side of
these motifs may be desirable (to, for example, include a greater portion of the
polypeptide architecture in which the motif is located). Typically the number of N-
terminal and/or C-terminal amino acid residues on either side of 2 motf is between
about 1 to about 100 amino acid residucs, preferably 5 to about 50 amino acid residucs.

In another embodiment of the invention, proteins of the inventon comprise
amino acid sequences that arc umique to one or more 84P2AY alternative splicing

variants, such as the splice variant encoded by the 4.5 KB transcript that is overexpressed

31

-38-




28 May 2008

2008202349

20

25

30

in prostate cancers and shown in FIG. 4. The monitoring of alternative splice variants of
84P2A9 is useful because changes in the alternative splicing of proteins is suggested as
one of the steps in a series of events that lead to the progression of cancers (see, e,
Carstens et al, Oncogene 15{250: 3059-3065 (1997)). Consequenty, monitoring of
alternauve splice variants of 84P2A9 provides an additional means to evaluate syndromes
associated with perturbations in 84P2A9 gene products such as cancers.

Polypeptides comprising one or more of the 84P2A9 motifs discussed herein are
useful in elucidating the specific characteristics of a malignant phenotype in view of the
observaton that the 84P2A9 moufs discussed herein are associated with growth
disregulation and because 84P2A9 is overexpressed in cancers (FIG. 4). Thus, the
presence in a protein of motifs related to these enzymes or molecules is relevant. For
example, Casein kinase II, cAMP and <¢CMP-dependent protein kinase and Protein
Kinase C for example are enzymes known to be associated with the development of the
malignant phenotype (see, e.g., Chen er al,, Lab Invest, 78(2): 165-174 (1998); Gaiddon
et al, Endocrinology 136(10): 4331-4338 (1995); Hall et al, Nucleic Acids Research
24(6) 1119-1126 (1996); Peterziel et al, Oncogene 18(d6): 6322-6329 (1999) and
O'Bran, Oncol. Rep. 5(2): 305-309 (1998)). Moreover, both glycosylaton and
myristylation are protein modifications also associated with cancer and cancer
progression (scc, ¢.g., Dennis et al., Biochim. Biophys. Acta 1473(1):21-34 (1999); Raju et
al,, Exp. Cell Res. 235(1): 145-154 (1997)). Amidation is another protein modification
associated with cancer and cancer progression (see, e.g., Treston et al, J. Natl. Cancer
Inst. Monogr. (13): 169-175 (1992)). In additon, nuclear localization sequences are
believed to influence the malignant potential of a cell (see, e.g,, Mirski et al,, Cancet Res.
55(10): 2129-2134 (1995)).

The proteins of the inventon have a number of different specific uses. As
84P2A9 is shown to be highly expressed in prostate cancers (Fig. 4), these
peptides/proteins are used in methods assessing the status of 84P2A9 gene products in
normal versus cancerous tssues and elucidating the malignant phenotype. Typically,
polypeptides encoding specific regions of the 84P2A9 protein are used to assess the
presence of perturbations (such as deletions, insertons, point mutations etc.) in specific

regions (such regions containing a nuclear localization signal) of the 84P2A9 gene
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products. Exemplary assays utlize antbodies or T cells targeting 84P2A9-related
proteins comprising the amino acid residues of one or more of the biological monfs
contained within the 84P2A9 polypeptide scquence in order to cvaluate the
characteristics of this region in normal versus cancerous tissues. Alternatively, 84P2A9
polypeptides containing the amino acid residues of one or more of the biological motifs
contained within the 84P2A9 proteins are used to screen for factors that interact with
that region of 84P2A9.

As discussed herein, redundancy in the genetic code permits variaton in 84P2A9
gene sequences. In particular, one skilled 1n the art will recognize specific codon
preferences by a specific host species, and can adapt the disclosed sequence as preferred
for a desired host. For example, preferred analog codon sequences typically have rarc
codons (1e., codons having a useage frequency of less than about 20% in known
sequences of the desired host) replaced with higher frequency codons.  Codon
preferences for a specific species are calculated, for example, by utilizing codon usage
tables available on the INTERNET such as:
heep://www.dna affre.go.jp/~nakamura/codon.html.  Nucleotide sequences that have
been optimized for a particular host species by replacing any codons having a useage
frequency of less than about 20% are referred to herein as “‘codon optimnized sequences.”

Additional sequence modifications are known to enhance protein expression in 1
cellular host. These include eliminaton of sequences encoding spurious polyadenylaton
signals, exon/intron splice site signals, transposon-like repeats, and/or other such well-
characterized sequences that are delcterious to gene expression. The GC content of the
sequence is adjusted to levels average for a given cellular host, as calculated by refecence
to known genes expressed in the host cell. Where possible, the sequence 1s modified to
avoid predicted hairpin secondary mRNA structures. Other useful modifications include
the addition of a translational initation consensus sequence at the start of the open
reading frame, as described in Kozak, Mo/ Cell Biol, 9:5073-5080 (1989). Skilled artsans
understand that the general rule that eukaryotic ribosomes initiate translation exclusively
at the 5' proximal AUG codon is abrogated only under rare conditions (see, e.g., Kozak
PNAS 92(7): 2662-2666, (1995) and Kozak NAR 15(20): 8125-8148 (1987)). Nucleoude

sequences that have been opumized for expression in a given host species by elimination

33

-40-




28 May 2008

2008202349

20

25

30

of spurious polyadenylation sequences, elimination of exon/intron splicing signals,
climination of transposon-like repeats and/or optimization of GC content in addition to
codon optimization arc referred to herein as an “expression enhanced sequence.”

84P2A9 protens are embodied in many forms, preferably in isolated form. A
purified 84P2A9 protein molecule will be substantially free of other proteins or
molecules that impair the binding of 84P2A9 to antibody or other ligand. The nature and
degree of isolation and punfication will depend on the intended use. Embodiments of an
84P2A9 protein include a purified 84P2AY protein and a functional, soluble 84P2A9
protein. In one embodiment, a functional, solublc 84P2A9 protein or fragment thereof
retains the ability to be bound by antbody, T ccll or other ligand.

The inventon also provides 84P2A9 proteins comprising biologically active
fragments of the 84P2A9 amino acid sequence corresponding to part of the 84P2A9
amino acid sequence shown in FIG. 2. Such proteins of the invention exhibit properties
of the 84P2A9 protein, such as the ability to elicit the generation of anubodies that
specifically bind an epitope associated with the 84P2A9 protein; to be bound by such
antibodies; to elicit the activation of HITL or CTL; and/or, to be recognized by HTL or
CTL.

84P2A9-related proteins are generated using standard peptide synthesis technology
or using chemical cleavage methods well known in the art. Alternatively, recombinant
methods can be used to generate nucleic acid molecules that encode an 84P2A9-related
protemn.  [n one embodiment, the 84P2A9-encoding nucleic acid molecules described
herein provide means for generating defined fragments of 84P2A9 proteins. 84P2A9
protein fragments/subsequences are partcularly useful in generating and characterizing
domain specific antbodies (e.g, antbodies recognizing an cxtracellular or intracellular
epitope of an 84P2A9 protein), in identifying agents or cellular factors that bind to 84P2A9
or a particular structural domain thereof, and in various therapeutic contexts, including but
not limited to cancer vaccines or methods of preparing such vaccines.

84P2A9 polypeptides containing particularly interesting structures can be predicted
and/or identified using vanous analytical techruques well known in the art, including, for
example, the methods of Chou-Fasman, Garnier-Robson, Kyte-Doolitde, Eisenberg,

Karplus-Schultz or fameson-Wolf analysis, or on the basis of immunogenicity. Fragments
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containing such seructures are paruculatly useful in generating subunit specific anu-84P2A9
anubodies, or T cells or i identfying cellular factors that bind to 84P2A9.

Hllustrating this, the binding of peptides from 84P2A9 proteins to the human
MHC class [ molecule HLA-A2 were predicted. Specifically, the complete amino acid
sequence of the 84P2A9 protein was entered into the FILA Pepude Mouf Search
algorithm found in the Bioinformatics and Molecular Analysis Section (BIMAS) Web site
(htep://bimas.dert.nih.gov/). The HLA Peptide Motf Search algorithm was developed
by Dr. Ken Parker based on binding of specific peptide sequences in the groove of HLA
Class [ molecules and specifically HLA-A2 (see, eg., Falk et al, Nature 351: 290-6
(1991); Hunt et al, Science 255:1261-3 (1992); Parker et al,, ]. Immunol. 149:3580-7
(1992); Parker et al,, J. Immunol. 152:163-75 (1994)). This algorithm allows location and
ranking of 8-mer, 9-mer, and 10-mer pepudes from a complete protein sequence for
predicted binding to HLA-A2 as well as numerous other HLA Class I molecules. Many
HLA class I binding peptdes are 8-, 9-, 10 or 11-mers. For example, for class I HLA-
A2, the epitopes preferably contain a leucine (L) or methionine (M) at positon 2 and 2
valine (V) or leucine (L) at the C-terminus (see, ¢.g., Parker et al,, . Inmunol. 149:3580-7
(1992)). Selected results of 84P2A9 predicted binding peptides are shown in Table 1
below. It is to be appreciated that every epitope predicted by the DIMAS site, or
specified by the HLA class 1 or class T motifs available in the art are to be applied (e.g.,
visually or by computer based methods, or appreciated by those of skill in the relevant
att) or which become part of the art are within the scope of the invention. In Table 1,
the wop 10 ranking candidates for each family member arc shown along with their
location, the amino acid sequence of each specific peptide, and an estmated binding
score. The binding score corresponds to the estmated half-time of dissociation of
complexes conuaining the peptide at 37°C at pH 6.5, Pepudes with the highest binding
score (i.e. 63.04 for 84P2A9) are predicted to be the most tightly bound to HLA Class [
on the cell surface for the greatest period of time and thus represent the best
unmunogenic targets for T-cell recognition. Actual binding of peptides to an HLA allele
can be evaluated by stabilization of HLA expression on the anugen-processing defective
cell line T2 (see, e.g,, Xue et al, Prostate 30:73-8 (1997) and Peshwa et al, Prostate
36:129-38 (1998)). Imrmunogenicity of specific peptides can be evaluated o vitro by

35

-42-




28 May 2008

2008202349

wn

20

25

30

sumulation of CD8+ cytotoxic T lymphocytes (CTL) in the presence of antigen
presentng cells such as dendritc cells.

In an embodiment described in the examples that follow, 84P2A9 can be
conveniently expressed in cells (such as 293T cells) transfected with a commercially
available expression vector such as a CMV-driven expression vector encoding 84P2A9
with a C-terminal 6XHis and MYC tag (pcDNA3.1/mycHIS, Invitrogen or Tag,
GenHunter Corporation, Nashville TN). The Tag5 vector provides an IgGK secretion
signal that can be used to facilitate the production of a secreted 84P2AY protein in
transfected cells. The secrcted HIS-tagged 84P2A9 in the culture media can be parified,
e.g, using a nickel column using standard rechniques.

Modifications of 84P2A9-telated proteins such as covalent modifications are
included within the scope of this inventon. One type of covalent modification includes
reacting targeted amino acid residucs of an 84P2A9 polypeptide with an organic
derivatizing agent that is capable of reacting with selected side chains or the N- or C-
terminal residues of the 84P2A9. Another type of covalent modification of the 84P2A9
polypeptide included within the scope of this invention comptises altering the native
glycosylation pattern of a protein of the invendon. “Altering the native glycosylation
pattern” is intended for purposes herein to mean deleting one or more carbohydrate
moieties found in nauve sequence 84P2A9 (either by removing the underlying
glycosylation site ot by deleting the glycosylation by chemical and/or enzymatc means),
and/or adding one or more glycosylation sites that are not present in the naave sequence
84P2A9. In addition, the phrase includes qualitative changes in the glycosylation of the
naave proteins, involving a change in the nature and proportions of the various
carbohydrate moicties present.  Another type of covalent modification of 84P2A9
comprises linking the 84P2A9 polypeptide to one of a variety of nonproteinaceous
polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, or polyoxyalkylenes, in
the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417;
4,791,192 or 4,179,337.

The 84P2A9 of the present invention can also be modified in a way to form a
chimeric molecule comprising 84P2A9 fused to another, heterologous polypeptide or

amino acid sequence. Such a chimeric molecule can be synthesized chemically or

36

-43-




28 May 2008

2008202349

20

25

30

recombmanty. A chimeric molecule can have a protein of the invention fused to
another tumor-associated antgen or fragment thereof, or can comprise fusion of
fragments of the 84P2A9 scquence (amino or nucleic acid) such that a molecule is
created that is not, through its length, directly homologous to the amino or nucleic acid
sequences respectively of FIG. 2 (SEQ ID NO: 2); such a chimeric molecule can
compnse multples of the same subscquence of 84P2A9. A chimeric molecule can
comprise 2 fusion of an 84P2A9-related protein with a polyhistidine epitope tag, which
provides an epitope to which immobilized nickel can sclectively bind. The epitope tag is
generally placed at the amino- or carboxyl- terminus of the 84P2A9. In an alternatve
embodiment, the chimetic molecule can comprise a fusion of an 84P2A9-related protein
with an immunoglobulin or a partcular region of an immunoglobulin. For a bivalent
form of the chimeric molecule (also referred to as an "immunoadhesin™), such a fusion
could be to the Fe region of an IgG molecule. The Ig fusions preferably include the
substitution of a soluble (transmembrane domain deleted or inactivated) form of an
84P2A9 polypeptide tn place of at least one variable region within an Ig molecule. In a
particularly preferred embodiment, the immunoglobulin fusion includes the hinge, CH2
and CH3, or the hinge, CHI, CH2 and CH3 regions of an IgGI molecule. For the
production of immunoglobulin fusions see also US Patent No. 5,428,130 issued June 27,
1995,

84P2A9 ANTIBODIES

Another aspect of the invention provides antibodies that bind to 84P2A9-related
proteins and polypeptides. Preferred antibodics specifically bind to an 84P2A%-related
protein and will not bind (or will bind weakly) to non-84P2A9 proteins. In another
embodiment, antibodies bind 84P2A9-related proteins as well as the homologs thereof.

84P2A9 anubodies of the invention are partcularly useful in prostate cancer
diagnostic and prognostc assays, and imaging mcthodologies. Similarly, such antibodies
are useful in the treatment, diagnosis, and/or prognosis of other cancers, to the extent
84P2A9 is also expressed or overexpressed in other types of cancer. Moreover,

intracellulatly expressed anubodies (¢.g., single chain anubodies) are therapeutically useful
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in weating cancers in which the expression of 84P2A9 is involved, such as for example
advanced and metastatic prostate cancers.

The invention also provides vanous immunological assays uscful for the detection
and quanaficaton of 84P2A9 and mutant 84P2A9-related proteins.  Such assays can
comptise one or more 84P2A9 antibodies capable of recognizing and binding an 84P2A9
or muwant 84P2A9 protein, as approprate, and arc performed within  various
tmmunological assay formats well known in the art, including but not limired to various
types of radioimmunoassays, enzyme-linked immunosorbent assays (ELISA), enzyme-
linked immunofluorescent assays (ELIFA), and the like.

Related ummunological but non-andbody assays of the inventon also comprise T
cell immunogenicity assays (inhibitory or stimulatory) as well as major histocompaability
complex (MHC) binding assays. In addivon, immunological imaging methods capable of
detecting prostate cancer and other cancers expressing 84P2A9 are also provided by the
inventon, including but limited to radioscindgraphic imaging methods using labeled
84P2A9 antibodies. Such assays ate clinically useful in the detection, monitorng, and
prognosis of 84P2A9 expressing cancers such as prostate cancer.

84P2A9 antibodies can also be used in methods for purifying 84P2A9 and mutant
84P2A9 proteins and polypeptides and for isolating 84P2A9 homologues and related
molecules. For example, in one embodiment, the method of purifying an 84P2A9 protein
compnses incubating an 84P2A9 antibody, which has been coupled to a solid matix, with
a lysate or other solution containing 84P2A9 under conditions that permit the 84P2A%
anubody to bind to 84P2AY; washing the solid matrix to eliminate impurities; and eluting
the 84P2A9 from the coupled antbody. Other uses of the 84P2A9 anubodies of the
invendon include generating ant-idiotypic antbodies that mimic the 84P2A9 protein.

Vatious methods for the preparation of antibodics are well known in the art. For
example, anagbodies can be prepared by immunizing a suitable mammabian host using an
B4P2A9-related protein, peptde, or fragment, in isolated or immunoconjugated form
(Anubodies: A Laboratory Manual, CSH Press, Eds., Harlow, and Lane (1988); Harlow,
Antbodies, Cold Spring Harbor Press, NY (1989)). In additon, fusion proteins of 84P2A9
can also be used, such as an 84P2A9 GST-fusion protein. In a particular embodiment, a

GST fusion protein comprising all or most of the open reading frame amino acid sequence
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of FIG. 2 is produced and used as an immunogen to generate appropnate antibodies. In
another embodiment, an 84P2A9 peptide is synthesized and used 2s an immunogen.

In addition, naked DNA immunization techniques known in the art are used (with
or without purified 84P2A9 protein or 84P2AY expressing cells) to generate an immune
response to the encoded immunogen (for review, see Donnelly et al,, 1997, Ann. Rev.
Immunol. 15: 617-648).

The amino acid sequence of 84P2A9 as shown in FIG. 2 can be used to select
specific regions of the 84P2AY protein for generating anabodies. For example,
hydrophobicity and hydrophilicity analyses of the 84P2A9 amino acid sequence are used to
wdentify hydrophilic regions in the 84P2A9 structure, Regions of the 84P2A9 protein that
show immunogenic stucture, as well as other regions and domains, can readily be
idendfied using various other methods known in the art, such as Chou-Fasman, Garnicr-
Robson, Kyte-Doolirtle, Eisenberg, Karplus-Schultz or Jameson-Wolf analysis. Thus, each
region identified by any of these programs/methods is within the scope of the present
invention. Mcthods for the generaton of 84P2A9 antibodies are further illustrated by way
of the examples provided herein.

Methods for preparing a protein or polypeptde for use as an immunogen and for
prepanng immunogenic conjugates of a protein with a carder such as BSA, KLH, or other
carrier proteins are well known in the art. In some circumstances, direct conjugation using,
for example, carbodiimide reagents are used; in other instances linking reagents such as
those supplied by Pierce Chemical Co., Rockford, 1L, are effective. Administration of an
84P2A9 immunogen is conducted generally by injection over a suitable time period and
with use of a suitable adjuvant, as 15 generally understood in the art.  Durng the
immunization schedule, aters of anubodies can be taken to determine adequacy of antdbody
formaton.

84P2A9 monoclonal antibodies can be produced by various means well known in
the art. For example, immortalized cell lines that secrete a desired monoclonal antbody are
prepared using the standard hybridoma technology of Kohler and Milstein or modifications
that immortalize producing B cells, as is generally known. The immortalized cell lines that
secete the desited anubodics are screened by immunoassay in which the antigen is an

84P2A9-related protein. When the approprate immortalized cell culture secreting the
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desired antibody is idendfied, the cells can be expanded and antibodies produced either
from in vitro cultures or from ascites fluid.

The andbodies or fragments can also be produced, using current technology, by
recombinant means. Regions that bind specifically to the desired regions of the 84P2A9
protein can also be produced in the context of chimetic or complementarity detcrmining
region (CDR) grafted antibodies of multiple species origin. Humanized or human 84P2A9
antbodies can also be produced and are prefetred for use in therapeutic contexts. Mcthods
for humanizing murine and other non-human antibodics, by substituting one or more of
the non-human antibody CDRs for corresponding human anubody sequences, are well
known (see for example, Jones et al,, 1986, Nature 321: 522-525; Riechmnan et al., 1988,
Nature 332: 323-327; Verhoeyen et al., 1988, Science 239: 1534-1536). See also, Carter et
al, 1993, Proc. Natl. Acad. Sci. USA 89: 4285 and Sims et al, 1993, J. Immunol. 151: 2296.
Methods for producing fully human monoclonal antibodies include phage display and
transgenic methods (for review, see Vaughan ct al., 1998, Nature Biotechnology 16: 535-
539).

Fully human 84P2A9 monoclonal antbodies can be generated using cloning
technologies employing large human Ig genc combinatonal libraries (i.e., phage display)
(Gritfiths and Hoogenboom, Building an in vitro immune system: human antibodies from
phage display libranies. In: Protein Engineering of Andbody Molecules for Prophylactic
and Therapeutic Applications in Man. Clark, M. (Ed)), Nottingham Academic, pp 45-64
(1993); Buston and Barbas, Human Antibodies from combinatorial librages. Id., pp 65-82).
Fully human 84P2A9 monoclonal antibodies can also be produced using transgenic mice
engincered to contain human immunoglobulin gene loci as descubed in PCT Patent
Application W(O98/24893, Kucherlapati and Jakobovits et al,, published December 3, 1997
(see also, Jakobovits, 1998, Exp. Opin. Invest. Drugs 7(4): 607-614). This method avoids
the in vitro manipulation required with phage display technology and efficiently produces
high affinity authendc human antbodies.

Reacuvity of 84P2AY andbodies with an 84P2A9-related protcin can be
established by a number of well known means, including Western blog,
immunoprecipitation, ELISA, and FACS analyses using, as appropriate, 84P2A9-related

proteins, peptides, 84P2A9-expressing cells or extracts thereof.
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An 84P2A9 anubody or fragment thereof of the invention is labeled with a
detectable marker or conjugated to a sccond molecule.  Suitable detectable markers
include, but arc not hmited to, a radioisotope, a fluorescent compound, a bioluminescent
compound, chemiluminescent compound, a metal chelator or an enzyme. Further, bi-
specific anabodies specific for two or more 84P2A9 epitopes are gencrated using methods
generally known in the art. Homodimeric antdbodies can also be generated by cross-linking
techniques known in the art (e.g., Wolff ct al., Cancer Res. 53: 2560-2565).

84P2A9 TRANSGENIC ANIMALS

Nucleic acids that encode 84P2A9 or its modified forms can also be used to
generate either transgenic animals or "knock out™ animals which, in turn, are useful in the
development and screeming of therapeutically uscful reagents. In accordance with
established techniques, cDNA encoding 84P2A9 can be used to clone genomic DNA
encoding 84P2A9 and the genomic sequences used to generate transgenic animals that
contain cells that express DNA encoding 84P2A9. Methods for gencrating transgenic
animals, particularly animals such as mice or rats, have become conventonal in the art
and are described, for example, in U.S. Patent Nos. 4,736,866 and 4,870,009. Typically,
pardcular cells would be targeted for 84P2A9 transgene incorporation with tssue-specific
enhancers.

Transgenic animals that include a copy of a transgene encoding 84P2A9 can be
used to examine the effect of increased expression of DNA encoding 84P2A9. Such
animals can be used as tester animals for reagents thought to confer protection from, for
example, pathological conditions associated with its overexpression. In accordance with
this facet of the invention, 2n animal is treated with a reagent and a reduced incidence of
the pathological condition, compared to untreated animals bearing the transgene, would
indicate a potential therapeutic intervention for the pathological condition.

Alternadvely, non-human homologues of 84P2A9 can be used to construct an
84P2A9 "knock out" animal that has a defective or altered gene encoding 84P2A9 as a
result of homologous recombination between the endogenous gene encoding 84P2A9
and altered genomic DNA encoding 84P2A9 introduced into an embryonic cell of the
animal. For example, cDNA encoding 84P2A9 can be used to clone genomic DNA
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encoding 84P2A9 in accordance with established techniques. A portion of the genomic
DNA encoding 84P2A9 can be deleted or replaced with another gene, such as a gene
encoding a selectable matker that can be used to monitor integraton. Typically, several
kilobases of unaltered flanking DNA (both at the 5' and 3' ends) are included in the
vector [see, c.g,, Thomas and Capeechi, Ccll, 51:503 (1987) for a description of
homologous recombination vectots]. The vector is introduced into an embryonic stem
cell ine (eg., by electroporation) and cells in which the introduced DNA has
homologously recombined with the endogenous DNA are selected [see, e.g.,, Li ct al,
Cell, 69:915 (1992)). The selected cells are then injected into a blastocyst of an animal
(e.g., » mouse or rat) to form aggregation chimeras [see, e.g_, Bradley, in Teratocarcinonras
and Embryonic Stem Cells: A Practial Approach, E.. ]. Robertson, ed. (IRL, Oxford, 1987),
pp- 113-152]. A chimeric embryo can then be tmplanted into a suitable pseudopregnant
female foster animal and the embryo brought to term to create a "knock out” animal.
Progeny harboring the homologously recombined DNA in their germ celis can be
identified by standard techniques and used to breed animals in which all cells of the
animal contain the homologously recombined DNA. KKnock out animals can be
characterized for instance, for their ability to defend against certain pathological
conditions and for thew development of pathological conditions due to absence of the

84P2A9 polypeptide.

METHODS FOR THE DETECTION OF 84P2A9

Another aspect of the present invention relates to methods for detecting 84P2A9
polynucleoudes and 84P2A9-related proteins and vanants thereof, as well as methods for
identifying a cell that expresses 84P2A9. 84P2A9 appears to be expressed in the LAPC
xenografts that are derived from lymph-node and bone metastasis of prostate cancer. The
expression profile of 84P2A9 makes it a potentia] diagnostc marker for metastasized
disease. In this context, the status of 84P2A9 gene products provide information useful for
predicting a vartety of factors including susceptibility to advanced stage disease, rate of
progression, and/or tumor aggressiveness. As discussed in detail below, the stats of

84P2A9 gene products in padent samples can be analyzed by a variety protocols that are
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well known in the art including immunohistochemical analysis, the vadety of Northern
blottng techniques including in sitw hybndizagon, RT-PCR analysis (for example on laser
captute micro-dissected samples), Western blot analysis and tssue array analysis.

More pargculatly, the nvention provides assays for the detecaon of 84P2A9
polynucleotides in 2 biological sample, such as serum, bone, prostate, and other tissues,
unine, semen, cell preparatons, and the like. Detectable 84P2A9 polynucleotdes include,
for cxample, an 84P2AY gene or fragments thereof, 84P2A% mRNA, alternative sphice
vanant 84P2A9 mRNAs, and recombinant DNA or RNA molecules containing an 84P2A9
polynucleotide. A number of methods for amplifying and/or detecting the presence of
84P2A9 polynucleotdes are well known in the art and can be employed in the practce of
this aspect of the invenuon.

In one embodiment, a method for detecting an 84P2A9 mRNA in a biological
sample composes producing ¢<DNA from the sample by reverse transcripdon using at
least one primer; amplifying the cDNA so produced using an 84P2A9 polynucleotdes as
sense and antsense primers to amplify 84P2A9 ¢DNAs therein; and detectng the
presence of the amplified 84P2A9 ¢cDNA. Opuonally, the sequence of the amplified
84P2A9 cDNA can be determined.

In another embodiment, a method of detecting an 84P2A9 gene in a biological
sample comprises first isolating genomic DNA from the sample; amplifying the 1solated
genomic DNA using 84P2A9 polynucleotdes as sense and antisense primers to amplify
the 84P2A9 genc therein; and detecting the presence of the amplified 84P2A9 gene. Any
number of appropriate sense and antisense probe combinations can be designed from
the nucleoude sequences provided for the 84P2A9 (FIG. 2) and used for this purpose.

The invention also provides assays for detecting the presence of an 84P2A9 protein
in a tissuc of other biological sample such as serum, bone, prostate, and other tissues, urine,
cell preparations, and the like. Methods for detecting an 84P2A9 protein are also well
known and include, for example, immunoprecipitation, immunohistochemical analysis,
Western Blot analysis, molecular binding assays, ELISA, ELIFA and the like. For example,
in one embodiment, a mcthod of detectng the presence of an 84P2AY protein in a
biological sample comprises first contacting the sample with an 84P2A9 andbody, an

84P2A9-reactive fragment thercof, or a recombinant protein containing an antigen
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protein in the sample thereto.

Methods for idendfying a cell that expresses 84P2A9 are also provided. In one
embodiment, an assay for idenufying a ccll that expresses an 84P2A9 gene compnses
detecting the presence of 84P2A9 mRNA in the cell Methods for the detecton of
particular mRNAs in cells are well known and include, for example, hybridizaton assays
using complementary DNA probes (such as in sita hybridizaton using labeled 84P2A9
riboprobes, Northern blot and related techniques) and various nucleic acid amplification
assays (such as RT-PCR using complementary primers specific for 84P2A9, and other
amplificaton type detection methods, such as, for example, branched DNA, SISBA, TMA
and the like). Alternatively, an assay for identifying a cell that cxpresses an 84P2A9 gene
comprises detecting the presence of 84P2A9 protein in the cell or secreted by the cell.
Various methods for the detection of proteins are well known in the art and are employed
for the detection of 84P2A9 proteins and 84P2A9 expressing cells.

84P2A9 expression analysis is also useful as a tool for identifying and evaluating
agents that modulate 84P2A9 gene expression. For example, 84P2A9 expression is
significantly upregulated in prostate cancer, and is also expressed in other cancers
including prostate, testis, kidney, brain, bone, skin, ovarian, breast, pancteas, colon,
lymphocytic and lung cancers. Identfication of a molecule or biological agent that could
inhibit 84P2AY expression or over-expression in cancer cells is of therapeutic value. For
example, such an agent can be identified by using a screen that quantifies 84P2A9

expression by RT-PCR, nucleic acid hybudization or anubody binding.
MONITORING THE STATUS QF 84P2A9 AND ITS PRODUCTS

Assays that evaluate the stawus of the 84P2A9 gene and 84P2A9 gene products in
an ndividual can provide information on the growth or oncogenic potential of a biological
sample from this individual. For example, because 84P2A9 mRNA is so highly expressed
in prostate cancers {as well as the other cancer tssues shown for example in FIGS. 4-8) as
compared to normal prostate dssue, assays that evaluate the relative levels of 84P2A9

mRNA wanscapts or proteins in a biological sample can be used to diagnose a disease
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associated with 84P2A9 disregulation such as cancer and can provide prognostc
information useful in defining appropnate therapeutic options.

Because 84P2A9 1s expressed, for example, in various prostate cancer xenogtaft
gssues and cancer cell lines, and cancer patient samples, the expression status of 84P2A9
can provide information useful for determining information including the presence, stage
and location of dysplastic, precanccrous and cancerous cells, predicting susceptibility to
vagous stages of discase, and/or for gauging tumor aggressiveness. Moreover, the
expression profile makes it useful as an imaging reagent for metastasized disease.
Consequently, an important aspect of the invention is directed to the various molecular
prognosuc and diagnostic methods for examining the status of 84P2A9 in biological
samples such as those from individuals suffering from, or suspected of suffering from a
pathology characterized by disregulated cellular growth such as cancer.

Oncogenesis is known to be a multistep process where cellular growth becomes
progressively distegulated and cells progress from a normal physiological state to
precancerous and then cancerous states (see, e.g., Alers et al,, Lab Tnvest. 77(5): 437-438
(1997) and lsaacs et al, Cancer Surv. 23: 19-32 (1995)). In this context, examining a
biological sample for evidence of disrcgulated cell growth (such as aberrant 84P2A9
expression in prostate cancers) can allow the early detecaon of such aberrant cellular
physiology before a pathology such as cancer has progressed to a stage at which
therapeutic options arc more limited. In such examinations, the status of 84P2A9 in a
biological sample of intetest (such as one suspected of having disregulated cell growth)
can be compared, for example, to the status of 84P2AY in a corresponding normal
sample (e.g. a sample from that individual (or alternatively another individual) that is not
effected by a pathology, for example one not suspected of having disregulated cell
growth). Alterations in the status of 84P2A9 in the biological sample of interest (as
compared to the normal sample) provides evidence of disregulated cellular growth. In
addition to using a biological sample that is not effected by a pathology as a normal
sample, one can also use a predetermined normative value such as a predetermined
normal level of mRNA expression (see, e.g., Grover et al, J. Comp. Neurol. 1996 Dec
9,376(2):306-14 and U.S. patent No. 5,837,501) to compare 84P2A9 in normal versus

suspect samples.
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The term "status” in this context is used according to its art accepted meaning and
refers to the conditon or state of a gene and its products. Typically, skilled arosans use 2
number of parameters to evaluate the condidon or state of a gene and 1ts products. These
include, but are not limited to the locaton of expressed gene products (including the
locanon of 84P2A9 expressing cells) as well as the, level, and biological activity of
expressed gene products (such as 84P2A9 mRNA polynucleotides and polypeptides).
Alterations in the status of 84P2A9 can be evaluated by a wide varety of methodologies
well known in the art, typically those discussed herein. Typically an alteration in the
starus of 84P2A9 comprises a change in the location of 84P2A9 and/or 84P2A9
expressing cells and/or an increase in 84P2A9 mRNA and/or protein expression.

As discussed in detail herein, in order to identfy a condition or phenomenon
associated with disregulated cell growth, the status of 84P2A9 in a biological sample is
evaluated by a number of methods utlized by skiled artsans including, but not limited
to genomic Southern analysis (to examine, for example perturbations in the 84P2A9
gene), Northern analysis and/or PCR analysis of 84P2A9 mRNA (o0 examine, for
example alterations in the polynucleotide sequences or expression levels of 84P2A9
mRNAs), and Western and/or immunchistochemical analysis (to examine, for example
altcrations in polypeptide scquences, alterations in polypeptide localization within a
sample, altcrations in expression levels of 84P2A9 proteins and/or associations of
84P2A9 proteins with polypeptide binding partners). Detectable 84P2A9 polynucleotdes
include, for example, an 84P2A9 genc or fragments thereof, 84P2A9 mRNA, alternanve
splice variants 84P2A9 mRNAs, and recombinant DNA or RNA molecules containing an
84P2A9 polynucleotide.

The expression profile of 84P2A9 makes it a diagnostc marker for local and/or
metastasized disease. In particular, the status of 84P2A9 provides information useful for
predicing susceptibility to pardcular disease stages, progression, and/or tumor
aggressiveness. The inventon provides methods and assays for determining 84P2A9 status
and diagnosing cancers that express 84P2A9, such as cancers of the prostate, bladder,
testis, ovaries, breast, pancreas, colon and lung. 84P2A9 status in paticnt samples can be
analyzed by a number of mecans well known in the art, including without limitaton,

immunohistochemical analysis, 10 situ hybodizanon, RT-PCR. analysis on laser capture
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micro-dissected samples, Western blot analysis of clinical samples and cell lincs, and tissue
array analysis. Typical protocols for evaluating the status of the 84P2A9 gene and gene
products can be found, for example in Ausubul et al. eds., 1995, Current Protocols In
Molecular  Biology, Units 2 [Northern Blottng], 4 [Southern Bloting], 15
[Immunoblotangf and 18 [PCR Analysis).

As descnibed above, the status of 84P2A9 in a biological sample can be examined
by a number of well known procedures in the art. For example, the status of 84P2A9 in
a biological sample taken from a specific location in the body can be examined by
evaluatung the sample for the presence or absence of 84P2A9 expressing cells (c.g, those
that express 84P2A9 mRNAs or proteins). This examination can provide evidence of
disregulated cellular growth, for example, when 84P2A9 expressing cells are found in a
biological sample that does not normally contain such cells (such as a lymph node). Such
alteratons in the status of 84P2A9 in a biological sample are ofien associated with
disregulated cellular growth. Specifically, one indicator of disregulated cellular growth is
the metastases of cancer cells from an organ of origin (such as the testis oc prostate
gland) to a different area of the body (such as a lymph node). In this context, evidence
of disregulated cellular growth is important for example because occult lymph node
metastases can be detected in a substantial proportion of patients with prostate cancet,
and such merastases are associated with known predictors of discase progression (see,
e.g., Murphy et al., Prostate 42(4): 315-317 (2000);Su et al., Semin. Surg. Oncol. 18(1): 17-
28 (2000) and Freeman et al,, ] Urol 1995 Aug;154(2 Pt 1):474-8).

In one aspect, the invendon provides methods for monitorning 84P2A9 gene
products by determining the status of 84P2A9 gene products expressed by cells in a test
tissue sample from an individual suspected of having a disease associated with
disregulated cell growth (such as hyperplasia or cancer) and then comparing the status so
determined to the status of 84P2A9 gene products in a corresponding normal sample,
the presence of aberrant 84P2A9 gene products in the test sample relative to the normal
sample providing an indication of the presence of disregulated cell growth within the
cells of the individual.

In another aspect, the invenuon provides assays useful in determuning the

presence of cancer in an individual, comprising detecting a significant increase in 84P2A9
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mRINA or protein expression in a test cell or tissuc sample relatve to expression levels in
the corresponding normal cell or tissue. The presence of 84P2A9 mRNA can, for
example, be evaluated in ussue samples including but not limited to prostate, testis,
kidney, brain, bone, skin, ovarian, breast, pancreas, colon, lymphocytic and lung tissues
(see, e.g., FIGS. 4-8). The presence of significant 84P2A9 expression in any of these
tissues is useful to indicate the emergence, presence and/or severity of a cancer, since the
corresponding normal ussues do not express 84P2A9 mRNA or exptess it at lower
levels.

In a related embodiment, 84P2A9 status is determined at the protein level rather
than at the nucleic acid level. For example, such a method or assay comprises determining
the level of 84P2A9 protein expressed by cells in a test tissuc sample and companng the
level so derermined to the level of 84P2AY expressed in a corresponding normal sample.
In one embodiment, the presence of 84P2A9 protein is cvaluated, for example, using
immunohistochemical methods. 84P2A9 antibodies or binding partners capable of
detecting 84P2A9 protein expression are used in a vadety of assay formats well known in
the art for this purpose.

ln other related embodiments, one can evaluate the status 84P2A9 nucleotide and
amino acid sequences in a biological sample in order to idenafy perturbatons in the
structure of these molecules such as insertions, deletions, subsututons and the lke. Such
embodiments are useful because perturbations in the nucleotide and amino acid sequences
are observed in a large number of proteins associated with a growth disregulated phenotype
(see, e.g., Marrogi et al, 1999, J. Cutan. Pathol. 26(8):369-378). For cxample, a mutaon
is the scquence of 84P2A9 may be indicative of the presence or promotion of 2 tumor.
Such assays can therefore have diagnostic and predictive value where a mutation in 84P2A9
indicates a potential loss of function or increase in tumor growth.

A wide variety of assays for observing perturbations in nucleotide and amino acid
sequences are well known in the att. [For exatnple, the size and structure of nucleic acid ot
amino acid sequences of 84P2A9 gene products are observed by the Northern, Southern,
Western, PCR and DNA sequencing protocols discussed herein. In addition, ather

methods for observing perturbations in nucleonde and amino acid sequences such as single
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strand conformation polymorphism analysis are well known in the art (sce, e.g., U.S. Patent
Nos. 5,382,510 and 5,952,170).

In another embodiment, one can cxamine the methylation status of the 84P2A9
gene in a biological sample. Aberrant demethylaton and/or hypermethyladon of CpG
istands wn gene 5 regulatory regions frequently occurs in immortalized and transformed
cells and can result in altered expression of vanous genes. For example, promoter
hypermethylation of the pi-class glutathione S-transferase (a protein expressed in normal
prostatc bur not expressed in >90% of prostate carcinomas) appears to permanently
silence transcription of this gene and is the most frequently detected genomic altcration
in prostate carcinomas (De Marzo et al, Am. J. Pathol. 155(6): 1985-1992 (1999)). In
addition, thus alteration is present in at least 70% of cases of high-grade prostanc
intraepithelial neoplasia (PIN) (Brooks ct al, Cancer Epidemicl. Biomarkers Prev., 1998,
7:531-536). In another example, expression of the LAGE-I tumor specific gene {which
is not expressed in normal prostate but is expressed in 25-50% of prostate cancers) 1s
induced by deoxy-azacytidine in lymphoblastoid cells, suggesting that tumoral expression
is due to demethylation (Lethe et al, Int. |. Cancer 76(6): 903-908 (1998)). In ths
context, a variety of assays for examining methylation status of a gene are well known in
the art. For example, one can udlize, in Southern hybridization approaches, methylaoon-
sensitive restdction enzymes which can not cleave sequences that contain methylared CpG
sites, in order to assess the overall methylaton status of CpG islands. In addition, MSP
(methylagon specific PCR) can rapidly profile the methylation status of all the CpG sites
present in a CpG 1sland of a given gene. This procedure involves ininal modification of
DNA by sodium bisulfice (which will convert all unmethylated cytosines to uracil) followed
by amplification using pnmers specific for methylated versus unmethylated DNA.
Protocols ivolving methylation interference can also be found for example in Current
Protocols In Molecular Biology, Units 12, Frederick M. Ausubul et al. eds., 1995.

Gene amplificaton provides an additional method of assessing the status of
84P2A9, a locus that maps to 19323, a region shown to be perturbed in 2 variety of
cancers.  Gene amplification is measured in a sample directly, for example, by
conventional Southern blotung or Northern blotting to quantitate the transcription of
mRNA (Thomas, 1980, Proc. Nat. Acad. Sci. USA, 77:5201-5205), dot blotung (DNA

49

-56-




28 May 2008

2008202349

20

25

30

analysis), or in situ hybridization, using an appropriately labeled probe, based on the
sequences provided herein.  Altematively, antibodies are employed that recognize
specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybud
duplexes or DNA-protein duplexes. The antibodies in turn are labeled and the assay
carried out where the duplex is bound to a sutface, so that upon the formation of duplex
on the surface, the presence of antibody bound to the duplex can be detected.

In additon to the assues discussed herein, biopsied tssue or peripheral blood can
be conveniently assayed for the presence of cancer cells, including but not limited to
prostate, tests, kidney, brain, bone, skin, ovarian, breast, pancreas, colon, lymphocyac
and lung cancers using for example, Northem, dot blot or RT-PCR analysis to detect
84P2A9 expression (see, e.g., FIGS 4-8). The presence of RT-PCR amplifiable 84P2A9
mRNA provides an indication of the presence of the cancer. RT-PCR detection assays for
tumor cells in peripheral blood are currently being evaluated for use in the diagnosis and
management of a number of human solid tumors. In the prostate cancer field, these
include RT-PCR assays for the detecuon of cells expressing PSA and PSM (Verkaik et al,
1997, Urol. Res. 25:373-384; Ghossein et al., 1995, ]. Clin. Oncol 13:1195-2000; Heston et
al, 1995, Clin. Chem. 41:1687-1688). RT-PCR assays are well known in the art.

A 1related aspect of the invention is directed to predicting susceptibility to
developing cancer in an individual. In one embodiment, a method for predicting
susceptibility to cancer comprises detecting 84P2A9 mRNA or 84P2A9 protein in a tissue
sample, 1ts presence indicating susceptibility to cancer, wherein the degree of 84P2A9
mRNA  expression present correlates to the degree of susceptibility. In a specific
embodiment, the presence of 84P2A9 in prostate ot other tissue is examined, with the
presence of 84P2A9 in the sample providing an indicaton of prostate cancer susceptibility
(or the emergence or existence of a prostate tumor). In a closely related embodiment, one
can evaluate the integrity 84P2A9 nucleotide and amino acid sequences in a biological
sample in order to identify perturbations in the structure of these molecules such as
insertions, deletions, substitutions and the like, with the presence of one or more
perturbations in 84P2A9 gene products in the sample providing an indication of cancer

suscepribility (or the emergence or existence of a tumort).
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Another related aspect of the invention is directed (o methods for gauging tumor
aggressiveness. In one embodiment, a method for gauging aggressiveness of a mmor
compuises detcrmining the level of 84P2A9 mRNA or 84P2A9 protein expressed by cells in
a sample of the tumor, comparing the level so determined to the level of 84P2A9 mRNA
or 84P2A9 protein expressed in a corresponding normal tssue taken from the same
individual or a normal tissue reference sample, wherein the degree of 84P2A9 mRNA or
84P2A9 protein expression w the tumor sample relative to the normal sample indicates the
degree of aggressiveness. In a specific embodiment, aggressiveness of a tumor is cvaluated
by determuning the extent to which 84P2A9 is cxpressed in the tumor cells, with higher
expression levels indicating more aggressive tumors. In a closely related embodiment, one
can evaluate the integrity of 84P2A9 nucleotide and amino acid sequences in a biological
sample in order to identfy perturbations in the structure of these molecules such as
inscrdons, deletions, substmutions and the like, with the presence of one or more
perturbatons indicating more aggtessive tumors.

Yet another related aspect of the invention is directed to methods for observing the
progression of a malignancy in an individual over tme. In one embodiment, methods for
observing the progression of a malignancy in an individual over time comptise determining
the level of 84P2A9 mRNA or 84P2A9 protein expressed by cells in a sample of the tumor,
comparing the level so determined to the level of 84P2A9 mRNA or 84P2A9 protein
expressed in an equivalent tissue sample taken from the same individual at a different time,
wherein the degree of 84P2A9 mRNA or 84P2A9 protein expression in the tumor sample
over ume provides informagon on the progression of the cancer. In a specific
embodiment, the progression of a cancer is evaluated by determining the extent to which
84P2A9 expression in the rumor cells alters over time, with higher expression levels
inclicating a progression of the cancer. Also, onc can evaluate the integdty 84P2A9
nucleotde and amino acid sequences in a biological sample in order to identify
perturbations i the structure of these molecules such as insertions, deletions, substitutions
and the like, with the presence of one or more perturbations indicating a progression of the
cancer.

The above diagnostc approaches can be combined with any onc of a wide variety

of prognostic and diagnosuc protocols known in the art.  For example, another
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cmbodiment of the invention disclosed herein is directed to methods for observing a
coincidence between the expression of 84P2A9 gene and 84P2A9 gene products (ot
perturbadons in 84P2A9 gene and 84P2A9 gene products) and a factor that is associated
with malignancy as a means of diagnosing and prognosticating the status of a bssue sample.
In this context, a wide vanety of factors associated with malignancy can be udlized such as
the expression of genes associated with malignancy (e.g. PSA, PSCA and PSM expression
for prostate cancer ctc.) as well as gross cytological observations (see, e.g., Bocking et al.,
1984, Anal. Quant. Cytol. 6(2):74-88; Eptsein, 1995, Hum. Pathol. 26(2):223-9; Thorson
et al, 1998, Mod. Pathol 11(6):543-51; Baisden et al, 1999, Am. ]. Surg. Pathol.
23(8):918-24). Methods for observing a coincidence between the expression of 84P2A9
gene and 84P2A9 gene products (ot perturbations in 84P2A9 gene and 84P2A9 gene
products) and an addidonal factor that is associated with malignancy are useful, for
example, because the presence of a set of specific factors that coincide with disease
provides information crucial for diagnosing and prognosticating the status of a dssue
sample.

In a typical embodiment, methods for observing a coincidence between the
expression of 84P2A9 gene and 84P2A9 gene products (or perturbations in 84P2A9 gene
and 84P2A9 gene products) and a factor that is associated with malignancy entails detecting
the overexpression of 84P2A9 mRNA or protein in a tssue sample, detecting the
overexpression of PSA mRNA or protein in a tissue sample, and observing a coincidence
of 84P2A9 mRNA or protein and PSA mRNA or protein overexpression. In a specific
embodiment, the expression of 84P2A9 and PSA mRNA in prostate tissue is examined. In
a preferred embodiment, the coincidence of 84P2A9 and PSA mRNA overexpression in
the sample provides an indication of prostate cancer, prostate cancer suscepubility or the
emergence or status of a prostate tumor.

Methods for detecting and quantfying the expression of 84P2A9 mRNA or protein
are described herein and use of standard nucleic acid and protein detection and
quantification technologies is well known in the art. Standard methods for the detecton
and quanufication of 84P2A9 mRNA include in situ hybridization using labeled 84P2A9
aboprobes, Notthern blot and refated techniques using 84P2A9 polynucleotde probes,

RT-PCR analysis using primers specific for 84P2A9, and other amplification type detection

52

-59-




28 May 2008

2008202349

20

25

methods, such as, for example, branched DNA, SISBA, TMA and the like. Tn a specific
embodiment, semi-quantitative RT-PCR is used to detect and quanafy 84P2A9 mRNA
expression as described in the Examples that follow. Any number of prmers capable of
amplifying 84P2A9 can be used for this purpose, including but not limited to the vanious
pamer sets specifically descdbed herein.  Standard methods for the detection and
quandfication of protein are used for this purpose. In a specific embodiment, polyclonal or
monoclonal antibodies specifically reactive with the wild-type 84P2A9 protein can be used

in an immunohistochemical assay of biopsied tssue.

IDENTIFYING MOLECULES THAT INTERACT WITH 84P2A9

The 84P2A9 protein scquences disclosed herein allow the skilled artisan to
identify proteins, small molecules and other agents that interact with 84P2A9 and
pathways actvated by 84P2A9 via any onc of a varicty of art accepted protocols. For
example, one can utlize one of the variety of so-called interaction tap systems (also
referred to as the “two-hybrid assay”). In such systems, molecules that interact
reconstitute a transcription factor which dirccts cxpression of a reporter gene,
whereupon the cxpression of the reporter gene is assayed. Typical systems identfy
protein-protein interactions in vivo through reconstitution of a eukaryotic transcriptional
activator and are disclosed for example in US. Patent Nos. 5,955,280, 5,925,523,
5,846,722 and 6,004,746.

Alternatively one can identify molecules that interact with 84P2A9 protein
sequences by screening peptide libraties. In such methods, peptides that bind to selected
receptor molecules such as 84P2A9 are identified by screening libraries that encode a
random or controlled collection of amino acids. Peptides encoded by the libraries are
expressed as fusion proteins of bacteriophage coat proteins, the bacteriophage pardcles
are then screened against the receptors of interest.

Accordingly, peptides having a wide variety of uses, such as therapeutic or
diagnostic reagents, can thus be identified without any prior information on the structure

of the expected ligand or receptor molecule.  Typical peptide bbraties and screening
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methods that can be used to idenufy molecules that interact with 84P2A9 protein
sequences arc disclosed for example in U.S. Patent Nos. 5,723,286 and 5,733,731.

Alternatvely, cell lines that express 84P2A9 are used to identify protein-protein
interactions mediated by 84P2A9.  Such interactions can be examined using
tmmunoprecipitation techniques as shown by others (Hamilton B), et al. Biochem.
Biophys. Res. Commun. 1999, 261:646-51).  Typically 84P2A9 protein can be
immunoprecipitated from 84P2A9 expressing prostate cancer cell lines using ant-
84P2A9 antbodies.  Alternatively, antibodies against His-tag can be used in a cell line
engineered to express 84P2A9 (vectors mentioned above). The immunoprecipitated
complex can be examined for protein association by procedures such as Western
blotting, ¥S-methionine labeling of proteins, protein microsequencing, silver staining and
two dimensional gel electrophoresis.

Small molecules that intcract with 84P2A9 can be idendfied through related
embodiments of such screening assays. For example, small molecules can be identified
that interfere with protein function, including molecules that interfere with 84P2A9’s
ability to mediate phosphorylation and de-phosphorylation, second messenger signaling
and tumorigenesis. Typical methods are discussed for example in U.S. Patent No.
5,928,868 and include methods for forming hybrid ligands in which at least one ligand is
a small molecule. In an illustratve embodiment, the hybrid ligand is introduced into cells
that in turn contain a first and a second expression vector. Each cxpression vector
includes DNA for expressing a hybrid protein that encodes a target protein linked to a
coding sequence for a transcriptional module. The cells further contain a reporter gene,
the expression of which is conditioned on the proximity of the first and second hybrid
proteins to each other, an event that occurs only if the hybrid ligand binds to target sites
on both hybud proteins. Those cells that cxpress the repotter gene are selected and the
unknown small molecule or the unknown hybrid protein is identified.

A typical embodiment of this inventon consists of 2 method of screening for a
molecule that interacts with an 84P2A% amino acid sequence shown in FIG. 1 (SEQ ID
NO: 2), comprising the steps of contacting a population of molecules with the 84P2A9
amino acid sequence, allowing the population of molecules and the 84P2A9 amino acid

scquence to interact under conditions that facilitate an interaction, determining the
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presence of a molecule that interacts with the 84P2A9 amino acid sequence and then
scparating molecules that do not interact with the 84P2A9 amino acid sequence  from
molecules that do interact with the 84P2A9 amino acid sequence. In a specific
embodiment, the method further tncludes purifying a molecule that interacts with the
84P2A9 amino acid sequence. In a preferred embodiment, the 84P2A9 amino acid

sequence is contacted with a bibrary of peptides.

THERAPEUTIC METHODS AND COMPOSITIONS

The identification of 84P2A0 as a protein that is normally prostate and tesus-
related and which is also expressed in cancers of the prostate {and other cancets), opens
a number of therapeutic approaches to the treatment of such cancers. As discussed
hercin, it is possible that 84P2A9 functions as a transcription factor involved in activating
tumor-promoting genes or repressing genes that block tumorigenesis.

The expression profile of 84P2A9 is reminiscent of the Cancer-Testis (CT)
antigens or MAGE antigens, which are testis-related genes that are up-regulated in
melanomas and other cancers (Van den Eynde and Boon, Int ] Clin Lab Res. 27:81-86,
1997). Duc to their tissue-specific expression and high expression levels 1n cancer, the
MAGE antigens are currently being investigated as targets for cancer vaccines (Dutrant,
Anticancer Drugs 8:727-733, 1997; Reynolds et al, Int ] Cancer 72:972-976, 1997). The
expression pattern of 84P2A9 provides evidence that it is likewise an ideal target for a
cancer vaccine approach to prostate cancer. ts structural features indicate that it may be
a transcription factor, and provide evidence that 84P2A9 is a small molecule target.

Accordingly, therapeutic approaches aimed at inhibiting the activity of the
84P2A9 protein are expected to be useful for patents suffering from prostate cancer,
testicular cancer, and other cancers expressing 84P2A9. These therapeutic approaches
generally fall into two classes. One class comprises various methods for inhibiting the
binding or associaton of the 84P2A9 protein with its binding partner or with others
proteins. Another class comprises a varicty of methods for inhibiung the transcription of

the 84P2A9 gene or translation of 84P2A9 mRNA.

84P2A9 as a Target for Antibody-Based Therapy
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The structural features of 84P2A9 indicate that this molecule is an attracuve
target for antibody-based therapeutic strategies. A number of typical antibody steategies
are known 1n the art for targetng both extracellular and intracellular molecules (see, c.g,
complement and ADCC mediated killing as well as the use of intrabodies discussed
herein). Because 84P2A9 is expressed by cancer cells of various lineages and not by
cotresponding  notmal cells, systemic administration of 84P2A9-immunoreactive
compositions would be expected to exhibit excellent sensitivity without toxic, non-
specific and/or non-target effects caused by binding of the immunotherapeutic molecule
to non-target organs and tissues. Antibodies specifically reactive with domains of
84P2A9 can be useful to treat 84P2A9-expressing cancers systemically, either as
conjugates with a toxin or therapeutic agent, or as naked antibodies capable of inhibiting
cell proliferation or function.

84P2A9 antibodies can be introduced into a patient such that the antibody binds
to 84P2A9 and modulates or perturbs a function such as an interaction with a binding
partner and consequendy mediates growth inhibition and/or destruction of the tumor
cells and/or inhibits the growth of the tumor cells. Mechanisms by which such
antibodies exert a therapeutic effect can include complement-mediated cytolysis,
antibody-dependent cellular cytotoxicity, modulating the physiological function of
84P2A9, inhibiting ligand binding or signal transduction pathways, modulating tumor cell
differenuation, altering tumor angiogenesis factor profiles, and/ot by inducing apoptosis.

Those skilled in the art understand that antibodies can be used to specifically
target and bind immunogenic molecules such as an immunogenic region of the 84P2A9
sequence shown in Figure 1. In addition, skilled attisans understand that it is routine to
conjugate antibodies to cytotoxic agents. In this context, skilled artisans understand that
when cytotoxic and/or therapeutic agents arc delivered directly to cells by conjugating
them to antbodies specific for a molecule expressed by that cell (e.g. 84P2A9), it is
reasonable to expect that the cytotoxic agent will exert its known biological effect (e.g.

cytotoxicity) on those cells.

A wide variety of compositions and methods for using antibodies conjugated o
cytotoxic agents to kill cells are known in the art. In the context of cancers, typical

mcthods entai] administering to an animal having a tumor a biologically effective amount
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of a conjugate comprising a selected cytotoxic and/or therapeutic agent linked to &
targeting agent (e.g. an anti-84P2A9 antibody) that binds to a marker (e.g. 84P2A9)
expressed, accessible to binding or localized on the cell surfaces. A typical embodiment
consists of a method of delivering a cytotoxic and/or therapeutic agent to a cell
expressing 84P2A9 comprising conjugating the cytotoxic agent to an antbody that
immunospecifically binds to an 84P2AY epitope and exposing the cell to the antibody-
agent conjugate. Another specific illustrative embodiment consists of a method of
treating an individual suspected of suffering from metastasized cancer comprising the
step of admunistering parenterally to said individual a pharmaceutical composition
comprising a therapeutcally effective amount of an anubody conjugated 10 2 cytotoxic

and/or therapeutc agent.

Cancer immunotherapy using anti-84P2A9 antibodics may follow the teachings
generated from various approaches that have been successfully employed in the
weatment of other types of cancer, including but not limited to colon cancer (Arlen etal,,
1998, Crit. Rev. Immunol. 18:133-138), multiple myeloma (Ozaki et al, 1997, Blood
90:3179-3186; Tsunenar et al., 1997, Blood 90:2437-2444), gastric cancer (Kasprzyk et
al, 1992, Cancer Res. 52:2771-277G), B-cell lymphoma (Funakoshi et al, 1996, J.
Immunother. Emphasis Tumor Immunol. 19:93-101), leukemia (Zhong et al, 1996,
Leuk. Res. 20:581-589), colorectal cancer (Moun et al., 1994, Cancer Res. 54:6160-6166;
Velders et al., 1995, Cancer Res. 55:4398-4403), and breast cancer (Shepard etal, 1991, J.
Clin. Immunol. 11:117-127). Some therapeutic apptoaches involve conjugation of naked
antibody to a toxin, such as the conjugauon of ] to 2n6-CD20 antbodies (e.g.,
Rituxan™, IDEC Pharmaceuticals Corp.), while others involve co-administration of
antibodies and other therapeutic agents, such as Herceptin™ (trastuzumab) with
paclitaxel (Genentech, Inc). For treatment of prostate cancer, for example, 84P2A9
antibodies can be administered in conjunction with radiation, chemotherapy or hormone
ablation.

Although 84P2A9 antibody therapy is uscful for all stages of cancer, antibody
therapy is particulatly appropriate in advanced or metastatic cancers. Treatment with the

antibody therapy of the invention is indicated for patents who have received one or

more rounds of chemotherapy, while combining the antibody therapy of the inventon
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with a chemotherapeutic or radiation rcgimen is preferred for patients who have not
received chemotherapeuuc treatment.  Addiuonally, antibody therapy can enable the use
of reduced dosages of concomitant chemotherapy, particularly for patients who do not
tolerate the toxicity of the chemotherapeutic agent very well.

It 1s desirable for some cancer patients to be evaluated for the presence and level
of 84P2A9 expression, preferably using immunchistochemical assessments of tumor
ussue, quantitatve 84P2A9 tmaging, or other techniques capable of reliably indicating the
presence and degree of 84P2A9 expression. Immunohustochemical analysis of tumor
biopsies or surgical specimens is preferred for this purpose.  Methods for
immunolustochemical analysis of tumor assues are well known in the art.

Ant-84P2A9 monoclonal antibodies useful in treating prostate and other cancers
include those that are capable of initiaung a potent immune responsc against the tumor
or those that are directly cytotoxic. In this regard, ant-84P2A9 monoclonal anubodies
(mAbs) can elicit rumor cell lysis by either complement-mediated or antibody-dependent
cell cytotoxicity (ADCC) mechanisms, both of which require an intact Fe portion of the
immunoglobulin molccule for interacdon with effector cell Fe recepror sites or
complement proteins. In addition, anti-84P2A9 mAbs that exert a direct biological effect
on tumot growth are useful in the practice of the invention. Potential mecharusms by
which such directly cytotoxic mAbs can act include inhibition of cell growth, modulation
of cellular differentiation, modulation of tumor angiogenesis factor profiles, and the
induction of apoptosts. The mechanism by which a paracular ant-84P2A9 mAb cxerts
an anti-tumor effect i1s evaluated using any number of in viwo assays designed to
determine cell death such as ADCC, ADMMC, complement-mediated cell lysis, and so
forth, as is generally known in the art.

The use of murine or other non-human monoclonal antbodies, or
human/mouse chimeric mAbs can induce moderate to swong immune responses in
some patients. In some cases, this will result in clearance of the antibody from
circulation and reduced efficacy. In the most severe cases, such an immune response can
lead to the extensive formation of immune complexes which, potentially, can cause renal
failure.  Accordingly, preferred monoclonal antibodies used in the pracuce of the

therapeutic methods of the invention are those that are either fully human or humanized
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and that bind specifically to the target 84P2A9 anugen with high affinity but exhibit low
or no antigenicity in the patent.

Therapeutic methods of the inventon contemplate the administravon of single
anti-84P2A9 mAbs as well as combinations, or cocktatls, of different mAbs. Such mAb
cocktails can have certain advantages inasmuch as they contain mAbs that target
different cpitopes, exploit different effector mechanisms or combine direcdy cytotoxic
mAbs with mAbs that rely on immune cffector functonality.  Such mAbs in
combination can exhibit synergistic therapeutic effects. In additon, the administraton
of ang-84P2A9 mAbs can be combined with other therapeutic agents, including but not
limited to various chemotherapeutic agents, androgen-blockers, and immune modulators
(eg., 11.-2, GM-CSF). The anti-84P2A9 mAbs are administered in their “naked” or
unconjugated form, or can have therapeutic agents conjugated to them.

The ant-84P2A9 antibody formulations are administered via any route capable of
delivering the antibodies to the tumor site. Potentially effective routes of administration
include, but are not limited to, intravenous, intraperitoneal, intramusculat, intrarumor,
intradermal, and the like. Treatment will generally involve the repeated administration of
the anti-84P2A9 antibody preparation via an acceptable route of administration such as
intravenous injection (IV), typically at a dose in the range of about 0.1 to abour 10
mg/kg body weight. Doses in the range of 10-500 mg mAb per week ate effecuve and
well tolerated.

Based on clinical expenence with the Hercepun mAb in the treatment of
metastaric breast cancer, an initial loading dose of approximatcly 4 mg/kg patient body
weight TV followed by weekly doses of about 2 mg/kg IV of the ant- 84P2A9 mAb
prcparation represents an acceptable dosing regimen. Preferably, the inital loading dose
is administered as a 90 minute or longer infusion. The periodic maintenance dose Is
administered as 2 30 minute or longer infusion, provided the inidal dose was well
tolerated. However, as one of skill in the art will understand, various factors will
influence the ideal dose regimen in a parucular case. Such factors can include, for
example, the binding affinity and half lifc of the Ab or mAbs used, the degree of 84P2A9
expression in the patent, the extent of circulating shed 84P2A9 antgen, the desired

steady-state antibody concentration level, frequency of weaunent, and the influence of
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chemotherapeutic agents used in combination with the, treatment method of the
invention, as well as the hcalth status of a particular patient.

Optionally, patients should be evaluated for the levels of 84P2A9 in a given
sample (e.g. the levels of circulating 84P2AY antigen and/or 84P2A9 expressing cells) in
order to assist in the determination of the most effective dosing regimen and related
factors. Such evaluations are also be used for monitoring purposes throughout therapy,
and ate useful 1o gauge therapeutic success in combination with evaluating other

parameters (such as serum PSA levels in prostate cancer thetapy).

Inhibition of 84P2A9 Protein Function

Within the first class of therapeutic approaches, the invention includes various
methods and compositions for inhibiting the binding of 84P2A9 to its binding partner or

its association with other protein(s) as well as methods for inhibiting 84P2A9 functon.

Inhibition of 84P2A9 With Intracellular Antibodies

In one approach, recombinant vectors encoding single chain antibodies that
specifically bind to 84P2A9 arc introduced into 84P2A9 expressing cells via gene transfer
technologies, whercin the encoded single chain anu-84P2A9 antbody is expressed
intzacellularly, binds to 84P2A9 protein, and thereby inhibits its function. Methods for
engineering such intracellular single chain antibodies are well known. Such intracellular
anubodies, also known as “intrabodies”, are specifically targeted to a partcular
compartment within the cell, providing control over where the inhibitory activity of the
treatment will be focused. This technology has been successfully applied in the art (for
review, see Richardson and Marasco, 1995, TIBTECH vol. 13). Intrabodies have been
shown to virtually eliminate the expression of otherwise abundant cell sutface receptors.
See, for example, Richardson et al, 1995, Proc. Natl. Acad. Sci. USA 92: 3137-3141;
Beerli et al, 1994, |. Biol. Chem. 289: 23931-23936; Dcshane et al., 1994, Gene Ther. 1:
332-337.

Single chain antbodics comprise the variable domains of the heavy and light

chain joined by a flexible Linker polypeptide, and are expressed as a single polypepude.
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Optionally, single chain antibodies are expressed as a single chain variable region
fragment joined to the light chain constant region. Well known intracellular tafficking
signals are engineered into recombinant polynucleotde vectors encoding such single
chain antibodies 1n order to precisely target the expressed inuabody to the desired
mniracellular compartment.  For example, intrabodies targeted to the endoplasmic
reticulum (ER) are engineered to incorporate 2 leader peptde and, opuonally, a C-
terminal ER retention signal, such as the KDEL amino acid modf. Intuabodies intended
to exert activity in the nucleus are cngineered to include a nuclear localization signal.
Lipid moicties are joined to intrabodies in order to tether the intrabody to the cytosolic
side of the plasma membrane. lntrabodies can also be targeted to exert function in the
cytosol.  For example, cytosolic intrabodies are used to sequester factors within the
cytosol, thereby preventing them from being transported to their natural cellular
desanation.

In one embodiment, intrabodies are used to capture 84P2A9 in the nucleus,
thereby preventing its activiy within the nucleus. Nuclear targeting signals' are
engineered into such 84P2A9 inuabodies in order to achieve the desired targeting. Such
84P2A9 intrabodies are designed to bind specifically to a particular 84P2A9 domain. In
another embodiment, cytosolic intrabodies that specifically bind to the 84P2A9 protein
are used to prevent 84P2A9 from gaining access to the nucleus, thereby preventng it
from exerting any biological activity within the nucleus (e.g., preventing 84P2A9 from
forming transcription complexes with other factors).

In order to specifically direct the cxpression of such intrabodies to particular
cells, the transcription of the intrabody is placed under the regulatory control of an
appropriate tumor-specific promoter and/or enhancer. In order to target intrabody
expression  specifically to  prostate, for example, the PSA promoter and/or

promoter/enhancer can be utlized (See, for example, U.S. Patent No. 5,919,652).
Inbibition of 84P2A9 With Recombinant Proteins
In another approach, recombinant molecules that bind to 84P2A9 thereby

prevent or inhibit 84P2A9 from accessi.ng/binding to its bi.nding partner(s) or associating
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with other protein(s) are used to inhibit 84P2A9 function. _Such recombinant molecules
can, for example, contain the reacuve part(s) of an 84P2A9 specific antibody molecule. In
a particular embodiment, the 84P2A9 binding domain of an 84P2A9 binding partner is
engineered into a dimetic fusion protein comparsing two 84P2A9 ligand binding domains
linked to the Fc portion of a human IgG, such as human IgG1. Such IgG portion can
contain, for example, the Cu2 and Cn3 domains and the hinge region, but not the Cnl
domain.  Such dimeric fusion proteins are admiustered in soluble form to patients
suffering from a cancer associated with the expression of 84P2A9, including but not limited
to prostate and testiculat cancers, where the dimeric fusion protein specifically binds to
84P2A9 thereby blocking 84P2A9 interacnon with a binding partaer. Such dumeric fusion
proteins are further combined into multmenic proteins using known antbody linking

technologies.

Inhibition of 84P2A9 Transcription or Translation

Within the second class of therapeutic approaches, the invenuon provides
various methods and compositions for inhibiting the transcription of the 84P2A9 gene.
Similarly, the invention also provides methods and compositions for inhibiting the
translation of 84P2A9 mRNA into protein.

In one approach, a method of inhibiting the transcription of the 84P2A9 genc
comprises contacting the 84P2A9 genc with an 84P2A9 antisense polynucleotde. In
another approach, a method of inhibiting 84P2A9 mRNA translinon comprises
contacting the 84P2A9 mRNA with an antsense polynucleotide. In another approach,
an 84P2A9 specific ribozyme is used to cleave the 84P2A9 message, thereby inhibiting
wanslation.  Such antisense and ribozyme based methods can alsa be dirccted to the
regulatory regions of the 84P2A9 gene, such as the 84P2A9 promoter and/or cnhancer
elements. Similarly, proteins capable of inhibiting an 84P2A9 gene transcripgion factor
can be used to inhibit 84P2A9 mRNA uanscription. The various polynucleotides and
compositions useful in the aforementioned methods have been described above. The
usc of antisense and ribozyme molecules to inhibit transcription and translation is well

known in the art.
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Other factors that inhibit the transcripton of 84P2AY through interfering with
84P2A9 transcriptional actvauon are also useful for the treatment of cancers expressing
84P2A9. Simiarly, factors that are capable of interfering with 84P2A9 processing are
useful for the treatment of cancers expiessing 84P2A9. Cancer teatment methods

utilizing such factors are also within the scope of the invention.

General Considerations for Therapeutic Strategies

Gene transfer and gene therapy technologies can be used for delivering therapeunc
polynucleoude molecules to tumor cells synthesizing 84P2A9 (ie., antsense, ribozyme,
polynucleotides encoding intrabodies and other 84P2A9 inhibitory molecules). A number
of gene therapy approaches are known in the art. Recombinant vectors encoding 84P2A9
antisense polynucleotides, nbozymes, factors capable of interfenng with 84P2A9
transcription, and so forth, can be delivered 1o target ramor cells using such gene therapy
approaches.

The above therapeudc approaches can be combined with any onc of a wide vaderty
of surgical, chemotherapy or radiation therapy regimens. These therapeutic approaches can
enable the use of reduced dosages of chemotherapy and/or less frequent administration, an
advantage for all panents and particularly for those that do not tolerate the toxicity of the
chemotherapeunc agent well.

The ant-tumor actvity of a particular composition (e.g., antisense, ribozyme,
intrabody), or a combination of such compositions, can be evaluated using various in vitro
and in vivo assay systems. In vitro assays for cvaluating therapeutic potental include cell
growth assays, soft agar assays and other assays indicative of tumor promoting activity,
binding assays capable of determining the extent to which a therapeutic composition will
inhibit the binding of 84P2A9 to a binding partner, etc.

In vivo, the effect of an 84P2A9 therapeutic composition can be evaluated in a
suitable animal model. For cxample, xenogenic prostate cancer models wherein human
prostate cancer explants or passaged xenograft tissues are introduced into immune
compromised animals, such as nude or SCID mice, are appropnate in relation to prostate

cancer and have been described (Klein et al, 1997, Nature Medicine 3: 402-408). For
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example, PCT Patent Applicaton WO98/16628, Sawyers et al., published April 23, 1998,
describes various xenograft models of human prostate cancer capable of recapitulaung
the development of primary tumors, micrometastasis, and the formation of osteoblastic
metastases charactenstic of late stage disease. Efficacy can be predicted using assays that
measute inhibiton of tumor formation, tumor regression or metastasis, and the like. See,
also, the Examples below.

In vivo assays that evaluate the promoton of apoptosis are useful in evaluatung
therapeutic compositions.  In one embodiment, xenografts from tumor bearing mice
treated with the therapeutic composition can be examined for the presence of apoptouc
foci and compared to untreated control xenograft-bearing mice. The extent to which
apoptotc foci are found in the imors of the treated mice provides an indicauon of the
therapeunc efficacy of the composttion.

The therapeutic compositions used in the practice of the foregoing methods can be
formulated into pharmaceutical compositions comprising a carrer suitable for the desired
delivery method. Suitable carders include any material that when combined with the
therapeutic composition retains the anti-tumor function of the therapeutic composition
and is generally non-reactive with the patient’s immune system. Examples include, but
are not limited to, any of a number of standard pharmaceutcal carriers such as sterile
phosphate buffered saline solutions, bacteriostatic water, and the like (sce, gencrally,
Remington’s Pharmaceutical Sciences 16" Edition, A. Osal,, Ed., 1980).

Therapeutic formulations can be solubilized and admimstered via any route
capable of delivering the therapeutic composition to the tumor site. Potentially effective
routes of administraton include, but are not limited to, intravenous, patenteral,
intraperitoneal, intramuscular, intratumor, intradermal, inuaorgan, orthotopic, and the
like. A preferred formulation for intravenous injection compuses the therapeunc
composition in a soludon of prescrved bacteriostatic water, sterile unpreserved water,
and/or diluted in polyvinylchloride or polyethylene bags containing 0.9% sterile Sodium
Chloride for Injection, USP. Therapeutic protein preparations can be lyophilized and
stored as stetile powders, preferably under vacuum, and then reconstituted in
bacteriostatic water containing, for example, benzyl alcohol preservative, or in stetile

water prior to injection.
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Dosages and administration protocols for the treatment of cancers using the
foregoing methods will vary with the method and the target cancer, and will generally

depend on a number of other factors appreciated in the art.

CANCER VACCINES

As noted above, the expression profile of 84P2A9 shows that it is highly
cxpressed in advanced and metastasized prostate cancer. This expression pattern is
reminiscent of the Cancer-Tesus (CT) antigens or MAGE antigens, which are tests-
specific genes that are up-regulated in melanomas and other cancers (Van den Eynde and
Boon, Int ] Clin Lab Res. 27:81-86, 1997). Due to their tissue-specific expression and
high expression levels in cancer, the MAGLE anugens are currently being investigated as
targets for cancer vaccines (Durrant, Anticancer Drugs 8:727-733, 1997; Reynolds et al.,
Int j Cancer 72:972-976, 1997).

The invention further provides cancer vaccines comprising an 84P2A9-related
protein or fragment as well as DNA based vaccines. In view of the expression of 84P2A9,
cancer vaccines are effective at specifically preventing and/ot ucating 84P2A9 expressing
cancers without creaung non-specific effects on non-target tissues. The use of a tumor
antigen In a vaccine for generating bumoral and cell-mediated immunity for use in ang-
cancer therapy is well known in the art and has been employed in prostate cancer using
human PSMA and rodent PAP immunogens (Hodge et al,, 1995, Int. J. Cancer 63:231-237,
Fong et al,, 1997, ). Immunol. 159:3113-3117).

Such methods can be readily practiced by employing an 84P2A9 protein, or
fragment thereof, or an 84P2A%-encoding nucleic acid molecule and recombinant
vectors capable of cxpressing and appropriately presenting the 84P2A9 immunogen
(which typically comptises a number of humoral or 'I" cell epitopes immunoreactve
epitopes). In this context, skilled artisans understand that a wide variety of differem
vaccine systems for delivery of immunorcactive epitopes are known in the art (scc, e.g.,
Heryln et al, Ann Med 1999 Feb;31(1):66-78, Maruyama ct al., Cancer Immunol
Immunother 2000 Jun;49(3):123-32) Bricfly, such techniques consists of methods of

generating an immune response (e.g. a humoral and/or cell mediated response) in a
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mammal comprising the steps exposing the mammal’s immune system to an
immunoteactive epitope (e.g. an epitope of the 84P2A9 protein shown in SEQ ID NO:
2) so that the mammal generates an immune response that is specific for that epitope
(e.g. genesates antibodies that specifically recognize that epitope). In a preferred method,
the 84P2A9 immunogen contains a biological motif. In a highly preferred embodiment,
the 84P2A9 immunogen contains one or more amino acid sequences idenafied using one
of the pertinent analytcal techniques well known in the art such as the sequences shown in
Table 1.

A wide variety of methods for generating an immune tesponse in a mammal are
well known in the art (for example as the first step in the generadon of hybridomas).
Methods of generatng an immunc response in a mammal comprise exposing the
mammal’s immune system to an cxogenous immunogenic epitope on a protein (e.g. the
84P2A9 protein of SEQ ID NO: 2) so that an immune response is generated. A typical
embodiment consists of a method for generating an immune responsc to 84P2A9 in a
host, by contacting the host with a sufficient amount of 84P2A9 or a B cell or cytotoxic
T-cell eliciting epitope or analog thereof; and at least one periodic interval thereafter
contacting the host with additonal 84P2A9 or a B cell or cytotoxic T-cell eliciting
epitope or analog thereof. A specific embodiment consists of a method of gencrating an
immune response against an 84P2A9 protein or a multiepitopic peptide comprising
admunistering 84P2A9 immunogen (e.g. the 84P2A9 protein or a peptide fragment
thereof, an 84P2A9 fusion protein etc.) in a vaccine preparation to humans ot animals.
Typically, such vaccine preparatons further contain a suitable adjuvant. (see, e.g, U.S.
Patent No. 6,146,635). A representative variaton on these methods consists of a method
of generating an tmmune responsc in an individual against an 84P2A9 immunogen
comprising admimustering in vivo to muscle or skin of the individual's body a genetic
vaccine facilitator such as one selected from the group consisting of: anionic lipids;
saponins; lecans; estrogenic compounds; hydroxylated lower alkyls; dimethyl sulfoxide;
and urea; and a DNA molecule that is dissociated from an infectious agent and
comprises 2 DNA sequence that encodes the 84P2A9 immunogen, the DNA sequence
operatively linked to regulatory sequences which control the expression of the DNA

sequence; wherein the DNA molecule is taken up by cells, the DNA sequence is
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expressed in the cells and an immune tesponse is generated against the unmunogen.
(see, e.g., U.S. Patent No. 5,962,428).

In an illustrative example of a specific method for generating an immune response,
viral gene delivery systems are used ro deliver an 84P2A9-encoding nucleic acid molecule.
Various viral gene delivery systems that can be used in the practice of this aspect of the
invention include, but are not limited to, vaccinia, fowlpox, canarypox, adenovirus,
influenza, poliovirus, adeno-associated virus, lentivirus, and sindbus virus (Restfo, 1996,
Curr. Opin. Immunol. 8:658-663). Non-viral delivery systems can also be cmployed by
using naked DNA encoding an 84P2A9 protcin or fragment thereof introduced into the
padent (e.g, intramuscularly or intradermally) to induce 2n ano-tumor response. In one
embodiment, the full-length human 84P2A9 ¢<DNA is employed. In another embodiment,
84P2A9 nucleic acid molecules encoding specific cytotoxic T lymphocyte (CT1.) epitopes
can be employed. CTL epitopes can be determined using specific algorithms (e.g., Epimer,
Brown University) to identify peptides within an 84P2A9 protein that are capable of
opumally binding to specified HLA alleles.

Various ex vivo strategies can also be employed. One approach involves the use of
dendndc cells to present 84P2A9 antigen to 2 patent’s immune system. Dendndc cclls
express MHC class I and 11 molecules, B7 co-sumulator, and IL-12, and are thus highly
specialized antigen presenting cells. In prostate cancer, autologous dendritic cells pulsed
with peptides of the prostate-specific membrane antigen (PSMA) are being used mn a
Phase | clinical trial to stimulate prostate cancer patients’ immunc systems (T)oa ct al,
1996, Prostate 28:65-69; Murphy ct al,, 1996, Prostate 29:371-380). Thus, dendritc cells
can be used to present 84P2A9 peptides to T cells in the context of MHC class [ and I
molecules.  In one embodiment, autologous dendritic cells are pulsed with 84P2A9
peptides capable of binding to MHC class I and/ot class II molccules. In another
embodiment, dendritic cells ate pulsed with the complete 84P2A9 protein. Yer another
embodiment involves engineering the overcxptession of the 84P2A9 gene in dendrinc
cells using various implementing vectors known in the art, such as adenovirus (Arthur et
al,, 1997, Cancer Gene Ther. 4:17-25), retrovirus (Henderson et al., 1996, Cancer Res.
56:3763-3770), lenovirus, adeno-associated virus, DNA transfecdon (Rubas et al, 1997,
Cancer Res. 57:2865-2869), or tumor-derived RNA transfection (Ashley et al,, 1997, J.
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Cxp. Med. 186:1177-1182).  Cells expressing 84P2A9 can also be engineered to express
immuae modulators, such as GM-CSF, and used as immunizing agents.

Ant-idiotypic ant-84P2A9 anubodics can also be used in ana-cancer therapy as a
vaccine for inducing an immune response to cells expressing an 84P2AD protein.
Specifically, the generanon of ant-idiotypic andbodies is well known in the art and can
readily be adapted to generate anti-idiotypic anti-84P2A9 antibodies that mimic an epitope
on an 84P2A9 protein (sec, for example, Wagner et al, 1997, Hybridoma 16: 33-40; Foon
etal, 1995, J. Chn. Invest. 96:334-342; Herlyn et al, 1996, Cancet Immunol. Immunothet.
43:65-76). Such an and-idiotypic antibody can be used in cancer vaccine strategies.

Genetic immunizaton methods can be employed to generate prophylactc or
therapeutic humoral and cellular immune responses directed against cancer cells expressing
84P2A9. Constructs comprising DNA encoding an 84P2A9-related protein/immunogen
and appropriate regulatory sequences can be injected directly into muscle or skin of an
individual, such that the cells of the muscle or skin take-up the construct and express the
encoded 84P2A9 protein/immunogen. Altetnatvely, a vaccine comprises an 84P2A9-
related protein. Expression of the 84P2A9 protein immunogen results in the generation of
prophylactic or therapeutic humoral and cellular immunity against bone, colon, pancreatic,
testicular, cervical and ovarian cancers. Various prophylactic and therapeutic genetic
immunizaton techmiques known in the art can be used (for review, see information and

references published at Internet address www.genweb.com).
KITS

For use in the diagnostic and therapcutic applications described herein, kits are
also provided by the invention. Such kits can comprise a carrier being compartmentalized
to receive in close confinement one or more containers such as vials, tubes, and the like,
cach of the continer(s) comprising one of the separate clements to be used in the
method. For example, the container(s) can comprise a probe that is or can be detectably
labeled. Such probe can be an antibody or polynucleotide specific for an 84P2A9-realted
protein or an 84P2A9 gene or message, respectively.  Where the kit udlizes nucleic acid
hybridization to detect the target nucleic acid, the kit can also have containers conaining

nucleotide(s) for amplificadon of the target nucleic acid sequence and/or a containcr

68

-75-




28 May 2008

2008202349

—
<

20

25

comptising a reporter-means, such as a biotin-binding protein, such as avidin or
steptavidin, bound to a reporter molecule, such as an enzymatic, florescent, or
radioisotope label.

The kit of the invention will typically comprise the container described above and
one or more other containers comprising matenals desirable from a commercial and user
standpoint, including buffers, diluents, filters, needles, syringes, and package inserts with
wnstructions for use. A label can be present on the continer to indicate that the
compositon is used for a specific therapy or non-therapeutic application, and can also

indicate direcaons for either in vivo or in vitro use, such as those described above.

p84P2A9-1 has been deposited under the requirements of the Budapest Treaty
on January 6, 2000 with the American Type Culture Collection (ATCC), 10801
University Blvd., Manassas, VA 20110-2209 USA, and have been identified as ATCC
Accession No. PTA-1151.

EXAMPLES

Various aspects of the invention are further described and ilustrated by way of
the several examples that follow, none of which are intended to limit the scope of the

invention.

Example 1: SSH-Generated Isolation of cDNA Fragment of the 84P2A9 Gene

Materials and Methods

LAPC Xenografts and Human Tissues:
LAPC xcnografts were obtained from Dr. Charles Sawyers (UCLA) and

generated as described (Klein et al, 1997, Nature Med. 3: 402-408). Androgen dependent
and independent LAPC-4 xenografts LAPC-4 AD and Al respectively) and LAPC-9 AD
and Al xenografts were grown in male SCID mice and were passaged as small tissue

chunks in recipient males. LAPC-4 and -9 Al xenografts were detived from LAPC-4 or
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-9 AD wmors, respectively.  Male mice bearing AD tumors were castrated and
maintained for 2-3 months.  After the tumors re-grew, the tumors were harvested and
passaged 1n castrated males or n female SCID mice. Human tissues for RNA and
protein analyses were obtained from the Human Tissue Resource Center (HTRC) at the,
UCLA (Los Angeles, CA) and from QualTek, Inc. (Santa Barbara, CA). A benign

prostatic hyperplasia tissue sample was patient-denved.

Cell Lines:

Human cell lines (e.g, HelLa) were obtained from the ATCC and were

maintained in DMEM with 5% fetal calf serum.

RNA Isolauon:

Tumor tissue and cell lines were homogenized in Trizol reagent (Life
Technologies, Gibco BRL) using 10 ml/ g dssue or 10 ml/ 108 cells to isolate total RNA.
Poly A RNA was purified from total RNA using Qiagen’s Oligotex mRNA Mini and
Midi kits. Total and mRNA were quantified by spectrophotometric analysis (O.D.
260/280 nm) and analyzed by gel electrophoresis.

Oligonucleotides:

The following HPLC punfied oligonucleatides were used.

DPNCDN (cDNA synthesis primer):
STTTTGATCAAGCT 303 (SEQID NO: 7)

Adaptor 1:
SCTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGY (SEQ ID NO:

8)
3GGCCCGTCCTAGS (SEQ ID NO:9)

Adapror 2:
SGTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCGAGY (SEQ ID NO:10)
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PCGGCTCCTAGS (SEQ ID NO: 1)

PCR primer 1:
5CTAATACGACTCACTATAGGGCSY! (SEQ ID NO:12)

Nested primer (NP)1:

STCGAGCGGCCGCCCGGGCAGGAY (SEQID NO: 13)
Nested primer (NP)2:
SAGCGTGGTCGCGGCCGAGGAY (SEQ ID NO: 14)

Suppression Subtractive Hybridizauon:

Suppression Subtractive Hybridization (SSH) was used to identfy ¢DNAs
corresponding to genes that may be differentally expressed in prostate cancer. The SSH
reacton utilized cDNA from two LAPC-4 AD xenografts. Specifically, the 84P2A9 SSH
sequence was identificd from a subtraction where cDNA derived from an LAPC-4 AD
tumor, 3 days post-castration, was subtracted from cDNA derived from an LAPC-4 AD
tumor grown in an intact male. The LAPC-4 AD xenograft tumor grown in an mntact
male was used as the source of the “tester” cDNA, while the cDNA from the LAPC-4
AD wtmor, 3 days post-castzation, was used as the source of the “driver” cDNA.

Double stranded <cDNAs corresponding to tester and driver ¢cDNAs were
synthesized from 2 pg of poly(A)* RNA isolated from the relevant xenograft tissue, as
described above, using CLONTECH’s PCR-Select cDNA Subtraction Kit and 1 ng of
oligonucleotide DPNCDN as primer. First- and second-strand synthesis were carried
out as described in the Kit’s user manual protocol (CLONTECH Protocol No. PT1117-
1, Catalog No. K1804-1). The resulting cONA was digested with-Dpn I for 3 hrs. at
37°C.  Digested ¢cDNA was extracted with phenol/chloroform (1:1) and cthanol
precipitated.

Driver cDNA was generated by combining in a 1:1 ratio Dpn II digested cDNA
from the relevant xenograft source (see above) with a mix of digested cDNAs derived
from human benign prostatic hyperplasia (BPH), the human cell lines HeLa, 293, A431,

Colo205, and mouse liver.
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Tester cDNA was generated by diluting 1 il of Dpn 11 digested cDNA from the
relevant xenograft source (see above) (400 ng) in 5 pl of water. The diluted ¢cDNA (2 pl,
160 ng) was then ligated to 2 ul of Adaptor 1 and Adaptor 2 (10 uM), in separate Ligation
reactions, in a total volume of 10 pl at 16°C overnight, using 400 u of T4 DNA ligase
(CLONTECH). Ligation was terminated with 1 il of 0.2 M EDTA and heaung at 72°C
for 5 min.

The first hybridization was performed by adding 1.5 pl (600 ng) of driver cDNA
to each of two tubes containing 1.5 pl (20 ng) Adaptor 1- and Adaptor 2- ligated tester
cDNA. In a final volume of 4 pl, the samples were overlaid with minenl oil, denatured
in an M]J Research thermal cycler at 98°C for 1.5 minutes, and then were allowed to
hybridize for 8 hts at 68°C. The two hybridizations were then mixed together with an
additional 1l of fresh denatured driver cDNA and were allowed to hybridize overnight
at 68°C. The second hybrdization was then diluted in 200 pl of 20 mM Hepes, pH 8.3,
50 mM NaCl, 0.2 mM EDTA, heated at 70°C for 7 min. and stored at -20°C.

PCR Amplification, Cloning and Sequencing of Gene Fragments Generated from SSH:
To amplify gene fragments resulting from SSH reactons, two PCR amplifications
were performed. In the primary PCR reaction 1 pl of the diluted final hybridization mix
was added to 1 pl of PCR primer 1 (10 pM), 0.5 pl dNTP mix (10 uM), 2.5 pl 10 x
reaction buffer (CLONTECH) and 0.5 pl 50 x Advantage ¢cDNA polymerase Mix
(CLONTECH) in 2 final volume of 25 pl. PCR 1 was conducted using the following
conditions: 75°C for 5 min., 94°C for 25 sec., then 27 cycles of 94°C for 10 sec, 66°C for
30 sec, 72°C for 1.5 min. Five separate primary PCR reactions were performed for each
experiment. The products were pooled and diluted 1:10 with water. For the secondary
PCR reaction, 1 pl from the pooled and diluted primary PCR reaction was added to the
same reaction mux as used for PCR 1, except that primers NP1 and NP2 (10 pM) were
used instcad of PCR primer 1. PCR 2 was performed using 10-12 cycles of 94°C for 10
sec, 68°C for 30 sec, 72°C for 1.5 minutes. The PCR products were analyzed using 2%

agarose gel electrophoresis.
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The PCR products were inserted into pCR2.1 using the T/A vector cloning kit
(Invitrogen). Transformed E. coli were subjected to blue/white and ampicillin sclection.
White colonies were picked and arrayed into 96 well plates and were grown in liquid
culture overnight. To tdenufy inscrts, PCR amplificadon was performed on 1 ml of
bacterial culture using the condidons of PCR1 and NP1 and NP2 as primers. PCR
products were analyzed using 2% agarose gel elecuophorests.

Bacterial clones were stored in 20% glycerol in a 96 well format. Plasmid DNA
was preparcd, sequenced, and subjected to nucleic acid homology searches of the

GenBank, dBest, and NCI-CGAP databases.

RT-PCR Expression Analysis:

First strand cDNAs can be generated from 1 pg of mRNA with oligo (dT)12-18
priming using the Gibco-BRL Superscript Preamplification system. The manufacturer's
protocol can be used and included an incubation for 50 min at 42¢C with reverse
taanscriptase followed by RNAse H treatment at 37°C for 20 min. After completing the
reaction, the volume can be increased to 200 pl with water prior to normalization. First
strand cDNAs from 16 different normal human vssues can be obtained from Clontech.

Normalization of the first strand cDNAs from multiple tissues can be performed
by using the primers Satatcgcegegetegtegegacaad (SEQ ID NO: 15) and
S'agccacacgeagceteattgtagaagg 3’ (SEQ ID NO: 16) to amplify f-actn.  Furst strand
cDNA (5 pl) can be amplified in a total volume of 50 ! containing 0.4 uM primers, 0.2
UM each dNTPs, 1XPCR buffer (Clontech, 10 mM Tris-HCL, 1.5 mM MgClz, 50 mM
KCl, pH8.3) and 1X Klentag DNA polymerase (Clontech). Five il of the PCR reaction
can be removed at 18, 20, and 22 cycles and used for agarose gel electrophoresis. PCR
can be performed using an MJ Research thermal cycler under the following conditions:
lrtal denaturation can be at 94°C for 15 sec, followed by a 18, 20, and 22 cycles of 94°C
for 15, 65°C for 2 min, 72°C for S sec. A final extension at 72°C can be carrted out for
2 min. After agarose gel clectrophoresis, the band intensites of the 283 bp B-actin bands
from muluple tissues can be compared by visval inspection. Dilution factors for the firse

strand cDNAs can be calculated to result in equal B-actin band intensities in all ussues
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after 22 cycles of PCR. Three rounds of normalization can be required to achieve equal
band intensities in all ussues after 22 cycles of PCR.

To determine expression levels of the 84P2A9 gene, 5 pl of normalized first
strand cDNA can be analyzed by PCR using 25, 30, and 35 cycles of amplification using
primer pairs that can be designed with the assistance of (MIT; for details, see,
www.genome. wi.mit.cdu).

Semu quantitative expression analysis can be achieved by comparing the PCR

products at cycle numbers that give light band intensives.

Results

Two SSH experiments described in the Materials and Methods, supra, led to the
isolation of numerous candidate gene fragment clones (SSH clones). All candidate
clones were sequenced and subjected to homology analysis against zll sequences in the
major public gene and EST databases in order to provide information on the identity of
the corresponding gene and to help guide the decision to analyze a particular gene for
differential expression. In general, gene fragments that had no homology to any known
sequence in any of the searched databases, and thus considered to reptesent novel genes,
as well as gene fragments showing homology to previously sequenced expressed
sequence tags (ESTs), were subjected to differential expression analysis by RT-PCR
and/or Notthern analysis.

One of the SHH clones comprising about 425 bp, showed significant homology
to several testis-derived ESTs but no homology to any known gene, and was designated
84P2A9.

Notthern expression analysis of fust srand cDNAs from 16 normal dssues

showed a highly prostate and testis-related expression pattern in adult dssues (FIG. 4).

Example 2: Full Length Cloning of 84P2A9

A full leagth 84P2A9 cDNA clone (clone 1) of 2347 base pais (bp) was cloned
from an LAPC-4 AD ¢DNA library (Lambda ZAP Express, Suatagene) (Fig. 2). The
cDNA encodes an open reading frame (ORF) of 504 amino acids. Sequence analysis
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revealed the presence of six potential nuclear localization signals and is predicted to be
nuclear using the PSORT program (hetp://psort.nibb.ac.jp:8800/ form.html).  The
protein sequence is homologous to a human brain protein KIAA1152 (39.5% identity
over a 337 amuno acid region), and exhibits a domain that is homologous to the LUCA15
tumor suppressor protein (04.3% idendty over a 42 amino acid region)(GenBank
Accession #P52756)(Fig. 3). The 84P2A9 cDNA was deposited on January 5, 2000 with
the American Type Culture Collection (ATCC; Manassas, VA) as plasmid p84P2A9-1,
and has been assigned Accession No. PTA-1151.

The 84P2A9 proteins have no homology to any known proteins, but the

sequence does overlap with several ESTs denived from tesus.

Example 3: 84P2A9 Gene Expression Analysis

84P2A9 mRINA expression in normal human tssues was analyzed by Northern
blotting of two multiple tissue blots (Clontech; Palo Alto, Califomia), comprising a tqtal
of 16 different normal human ussucs, using labeled 84P2A9 SSH fragment (Example 1)
as a probe. RNA samples were quantitatively normalized with a B-actin probe. The
results demonstrated expression of a 2.4 and 4.5 kb transcript in normal testis and
prostate (Fig. 4).

To analyze 84P2A9 expression in prostate cancer tissues lines northern blotting
was performed on RNA derived from the LAPC xenografts. The results show high levels
of 84P2A9 expression in all the xenografts, with the highest levels detected in LAPC-9
AD, LAPC-9 Al (Fig. 4 and Figure 5). These results provide evidence that 84P2A9 is
up-regulated in prostate cancer.

In addidon, high levels of expression were detected in brain (PFSK-1, T98G),
bone (HOS, U2-08), lung (CALU-1, NCI-H82, NCI-H146), and kidney (769-P, A498,
CAKI-1, SW839) cancer cell lines (Fig. 5). Modetate expression levels were detected in
several pancreanc (PANC-1, BxPC-3, HPAC, CAPAN-1), colon (SK-CO-1, CACO-2,
LOVO, COLO-205), bone (SK-ES-1, RD-ES), breast (MCF-7, MDA-MB-435s) and
testicular cancer (NCCIT) cell lines (Fig. 5).
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In additon, prostate cancer patient samples show expression of 84P2A9 in both
the normal and the tumor part of the prostate tissues (Fig. 6). These results suggest that
84P2A9 is a very testis specific gene that is up-regulated in prostate cancer and
potentially other cancers. Similar to the MAGE anugens, 84P2A9 may thus qualify as a
cancer-tests antigen (Van den Eynde and Boon, Int J Clin Lab Res. 27:81-86, 1997).

84P2A9 expression in normal tissues can be further analyzed using a mulu-tissue
RNA dot blot containing different samples (representing mainly normal tissucs as well as

a few cancer cell lines).

Example 4: Generation of 84P2A9 Polyclonal Antibodies

Polyclonal anubodies can be raised in 2 mammal, for example, by one or more
injections of an immunizing agent and, if desired, an adjuvant. Typically, the immunizing
agent and/or adjuvant will be injected in the mammal by multple subcutaneous or
inteaperitoneal injections. Typically a peptide can be designed from a coding region of
84P2A9. Alternatively the immunizing agent may include all or pordons of the 84P2A9
protein, or fusion proteins thereof. For example, the 84P2A9 amino acid sequence can
be fused to any one of a variety of known fusion protein partners that are well known in
the art such as maltose binding protein, LacZ, thioredoxin or an immunoglobulin
constant region (see, e.g., Current Protocols In Molecular Biology, Volume 2, Unit 16,
Frederick M. Ausubul et al. eds., 1995; Linsley, P.S., Brady, W., Urnes, M., Grosmaire, L.,
Damle, N., and Ledbetter, L.(1991) J.Exp. Med. 174, 561-566). Othier such recombinant
bacterial proteins include glutathione-S-transferase (GST), and HIS tagged fusion
proteins of 84P2A9 (which can be purified from induced bactena using the appropnate
affinity matrix).

It may be useful to conjugate the immunizing agent to a protein known to be
immunogenic in the mammal being immunized. Examples of such immunogenic
proteins include but are not limited to keyhole limpet hemocyanin, serum albumin,
bovine thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may
be employed include Freund's complete adjuvant and MPL-TDM  adjuvant
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate).
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In a typical protocol, rabbits can be imutially immunized subcutaneously with
about 200 ug of fusion protein or KILH-peptde mixed in complete Freund’s adjuvant.
Rabbirs are then injected subcutaneously every two weeks with about 200 pg of
immunogen in incomplete Freund’s adjuvant. Test bleeds are taken approximately 7-10
days following each immunization and used to monitor the uter of the antserum by
ELISA.

Specificity of the antiserum is tested by Western blot and immunoprecipitation
analyses using lysates of genetically engineered cells or cells expressing endogenous
84P2A9. To genetically engineer cells to express 84P2A9, the full length 84P2A9 cDNA
can be cloned into an expression vector that provides a 6His tag at the carboxy)-terminus
(PCDNA 3.1 myc-his, InVitrogen). After transfection of the cons@cts into 293T cells,
cell lysates can be immunopreapitated and Western blotted using anti-His or v5 ant-
epitope antibody (Invitrogen) and the anu-84P2A9 serum (see, e.g., FIG. 11). Sera from
His-tagged protein and peptide immunized rabbits as well as depleted GST and MBP
protein sera are purified by passage over an affinity column composed of the respective

immunogen covalently coupled to Affigel mauix (BioRad).

Example 5: Production of Recombinant 84P2A9 in Bacterial and Mammalian

Systems
BACTERIAL CONSTRUCTS
Production of Recombinant 84P2A9 using pGEX Constructs

To express 84P2A9 in bacterial cells, a portion of 84P2A9 was fused to the
Glutathione S-uansferase (GST) gene by cloning into pGEX-GP-1 (Amersham
Pharmacia Biotech, NJ). All constructs were made to generate recombinant 84P2A9
protein sequences with GST fused at the N-terminus and a six histidine epitope at the C-
terminus. The six histidine epitope tag was generated by adding the histidine codons to
the cloning primer at the ¥ end of the ORF.‘ A PreScission™ recognition site permits
cleavage of the GST tag from 84P2A9. The ampicillin tesistance gene and pBR322
origin permits sclection and maintenance of the plasmid in E. coli. In this construct, a

fragment containing amino acids 1 to 151 of 84P2A9 was cloned into pGEX-GP-1.
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Additional constructs can be made in pGEX-6P-1 spanning regions of the 84P2A9

protein such as amino acids 1 to 504 and amino acids 151 to 504.

MAMMALIAN CONSTRUCTS

To cxpress recombinant 84P2A9 in mammalian systems, the full length 84P2A9
c¢DNA can for example, be cloned into an expression vector that provides a GHis tag at
the carboxyl-terminus (pCDNA 3.1 myc-his, InVirogen). The constructs can be
uansfected into 29371 cells. Transfected 293T cell lysates can be probed with the anu-
84P2A9 polyclonal serum described in Example 4 above in 2 Western blot.

The 84P2AY genes can also be subcloned into the retroviral expression vector
pSRoMSVikneo and used to establish 84P2A9 expressing cell lines as follows. The
84P2A9 coding sequence (from transladon imnation ATG to the terminaton codons) is
amplified by PCR using ds cDNA template from 84P2A9 ¢cDNA. The PCR product 1s
subcloned into pSRaMSVtkneo via the EcoR1(blunt-ended) and Xba 1 restriction sites
on the vector and wansformed into DH5a competent cells, Colonies are picked to
screen for clones with unique internal restriction sitcs on the cDNA. The positive clone
is confirmed by sequencing of the cDNA insert. Retroviruses may thereafter be used for
infection and generation of various cell lines using, for example, NIH 3T3, TsuPri, 293
or rat-1 cells.

Specific mammalian systems are discussed herein.

Production of Recombinant 84P2A9 using pcDNA3.1/V5-His-TOPO Constructs

To express 84P2A9 in mammalian cells, the 1512 bp (504 amino acid) 84P2A9
ORF along with perfect translational start Kozak consensus sequence was cloned wto
pcDNA3.1/V5.-His-TOPO (Invitrogen, Carlsbad, CA). Protein expression is doven
from the cytomegalovirus (CMV) promoter. The recombinant protein has the V5
cpitope and six histidines fused to the C-terminus. The pcDNA3.1/VS-His-TOPO
vector also contains the bovine growth hormone (BGH) polyadenylation signal and
tanscription termination sequence to enhance mRNA stability along with the SV40
origin for episomal replication and simple vector rescue in cell lines expressing the large

T antigen. The Neomycin resistance gene allows for selecuon of mammalian cells
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expressing the protein and the ampicillin resistance gene and ColE1 ongin permits

selecnon and maintenance of the plasmid in E. coli.

pSRa Constructs

To generate mammalian cell lines expressing 84P2A9 constitutively, the 1551 bp
(517 amino acid) ORF is being cloned into pSRa constructs. Amphotropic and ecotropic
retroviruses are generated by wansfection of pSRa constructs into the 2931-10A1
packaging line or co-transfecton of pSRa and a helper plasmid (¢0) in 293 cells,
respectively.  The rewrovius can be used to infect a variety of mammalian cell lines,
resulung 1n the integration of the cloned gene, 84P2A9, into the host cell-lines. Protein
expression is driven from a long terminal repeat (LTR). The Neomycin resistance gene
allows for selection of mammalian cells expressing the protein and the ampicillin
resistance gene and ColEl origin permits selection and maintenance of the plasmid in E.
coli. Additional pSRa constructs are being made to produce both N-termunal and C-

terminal GFP and myc/6 HIS fusion proteins of the full-length 84P2A9 protein.

Example 6: Production of Recombinant 84 P2A9 in a Baculovirus System

To generate a recombinant 84P2A9 protein in a baculovirus expression system,
the 84P2A9 ¢DNA is cloned into the baculovirus transfer vector pBlueBac 4.5
(Invitrogen), which provides a His-tag at the N-terminus Specifically, pBlueBac--
84P2A9 is co-transfected with helper plasmid pBac-N-Blue (Invitrogen) into SF9
(Spodoptera frugiperda) insect cells to generate recombinant baculavirus (see Invitrogen
instruction manual for details). Baculovirus is then collected from cell supernatant and
punified by plaque assay.

Recombinant 84P2A9 protein is then generated by infection of HighFive insect
cells (InVitrogen) with the purified baculovirus. Recombinant 84P2A9 protein may be
detected using anti-84P2A9 anubody. 84P2AY protein may be purified and used in
various cell based assays or as immunogen to generate polyclonal and monoclonal

antibodies specific for 84P2A9.
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Example 7: Chromosomal Mapping of the 84P2A9 Gene

The chromosomal localizaton of 84P2A9 was determined using the
GeneBridge4 radiation hybrid panel (Walter et al., 1994, Nat. Genetics 7:22) (Research
Genetics, Huatsville Al). The following PCR primers were used to localize 84P2A9:

84P2A9.1 gactrcactgargegatgptaggt  (SEQ ID NO: 17)
84P2A9.2 gteaatactttccgatgertrger (SEQ ID NO: 18)

The resulting mapping vector for the 93 radiation hybrid panel DNAs was:
0000100011001011001000001100010010010000100010100110001000000010010010010
10000000100000010000. "I'his vector and the mapping program at http://www-
genome.wimit.edu/cgi-bin/contig/ rhmapper.pl placed 84P2A9 on chromosome 1932.3
(D151602- D18217).

Example 8: Identification of Potential Signal Transduction Pathways

To determine whether 84P2A9 directly or indircctly activates known signal
transduction pathways in cells, huciferase (luc) based transcripdonal reporter assays are
carried out in cells expressing 84P2A%. These wanscripuonal reporters contain
consensus binding sites for known transcniption factors that lie downstream of well
characterized signal transducton pathways. The reporters and examples of there
associated transcription factors, signal transduction pathways, and acdvation stimuli are

listed below.

1. NFkB-luc, NFkB/Rel; Ik-kinase/SAPK; growth/apoptosis/stress

SRE-luc, SRF/TCF/ELK1; MAPK/SAPK; growth/differentiation

AP-1-luc, FOS/JUN; MAPIK/SAPK/PKC; growth/apoptosis/stress
ARE-luc, androgen receptor; steroids/MAPI; growth/differentation/apoptosis
p53-luc, p53; SAPIS growth/differentiation/apoptosis

CRE-luc, CREB/ATF?2; PKA/p38; growth/apoptosis/stress

Sk N
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84P2A9-mediated effects may be assayed in cells showing mRNA expression.
Luciferase reporter plasmids may be introduced by lipid mediated transfection (IFX-50,
Promega). Luciferase activity, an indicator of relative transcnptional activity, 1s measured
by incubation of cells extracts with fucifetin substrate and luminescence of the reaction is

monitored in a luminometer.

Example 9: Generation of 84P2A9 Monoclonal Antibodies

To generate MAbs to 84P2A9, typically Balb C mice arc immunized
intraperitoneally with about 10-50 pg of protein immunogen mixed in complete Freund’s
adjuvant. Protein immunogens include bacterial and baculovirus produced recombinant
84P2A9 proteins and mammalian expressed human 1gG TC fusion proteins. Mice are
then subsequendy immunized every 2-4 weeks with 10-50 pg of antigen mixed in
Freund’s incomplete adjuvant.  Alternatively, Ribi adjuvant is used for initial
immunizations. In addition, 2 DNA-based immunization protocol is used in which a
mammalian expression vector such as pPCDNA 3.1 encoding the 84P2A9 cDNA alone or
as an 1gG FC fusion is used to immunize mice by dicect injection of the plasmud DNA.
This protocol is used alonc and in combination with protein immunogens. Test bleeds
are taken 7-10 following immunization to monitor titer and specificity of the immune
response.  Once appropriate reactvity and specificity is obtaned as determined by
ELISA, Western blotting, and immunoprecipitagon analyses, fusion and hybridoma
generation is then carried with established procedures well known in the are (Harlow and
Lane, 1988).

In a typical specific protocol, a glutathione-S-transferase (GST) fusion protein
encompassing an 84P2A9 protein is synthesized and used as immunogen. Balb C mice
ate initially immunized intraperitoneally with 10-50 pg of the GST-84P2A9 fusion
protein mixed in complete Freund’s adjuvant, Mice are subscquently immunized every 2
weeks with 10-50 pg of GST-84P2A9 protein mixed in Freund’s incomplete adjuvant for
a total of 3 immunizations. Reactvity of scrum from immunized mice to full length
84P2A9 protein is monitored by ELISA using a partially purified preparation of HIS-
tagged 84P2A9 protein expressed from 2037 cells (Example 5). Mice showing the
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strongest reactivity ate rested for 3 weeks and given a final injection of fusion protein in
PBS and then sacrificed 4 days later. The spleens of the sacrificed mice are then
harvested and fused 1o SPO/2 mycloma cells using standard procedures (Harlow and
Lane, 1988). Supernatants from growth wells following HAT selection are screened by
ELISA and Westcrn blot to identify 84P2A9 specific antibody producing clones.

The binding affinity of an 84P2A9 monoclonal angbody may be determined
using standard technology. Affinity measurements quantify the strength of antibody to
epitope binding and inay be used to help define which 84P2A9 monoclonal antibodies
are preferred for diagnostic or therapeutic use. The BlAcore system (Uppsala, Sweden)
s a preferred method for determining binding affinity. The BlAcore system uses surface
plasmon resonance (SPR, Welford K. 1991, Opt. Quant. Elect. 23:1; Morton and
Myszka, 1998, Methods in Enzymology 295: 268) to monitor biomolecular ingeractions
i real time. BlAcore analysis conveniently generates association rate constants,

dissociation rate constants, equilibrium dissociation constants, and affinity constants,

Example 10: In Vitro Assays of 84P2A9 Function

The expression of 84P2A9 in prostate cancer provides evidence that this gene
has a functional role in umor progression. It is possible that 84P2A9 functions as a
transcription factor involved i activating genes involved in tumorigenesis or repressing
genes that block tumorigenesis. 84P2A9 function can be assessed in mammalian cells
using in vitro approaches. For mammalian expression, 84P2A9 can be cloned into a
number of appropriate vectors, including pcDNA 3.1 myc-His-tag (Example 5) and the
retroviral vector pSRatkneo (Muller et al., 1991, MCB 11:1785). Using such expression
vectors, 84P2A) can be expressed in several cell lines, including NIH 3T3, rat-1, TsuPrl
and 293T. Expression of 84P2A9 can be monitored using anti-84P2A9 antibodies (see
Examples 4 and 9).

Mammalian cell lines expressing 84P2A9 can be tested in several in vitro and in
vivo assays, including cell proliferation in tissue culture, activation of apoptotic signalé,
tumor formation in SCID muce, and in vitro invasion using 2 membrane invasion culture

system (MICS) (Welch et al. \Int. J. Cancer 43: 449-457). 84P2A9 cell phenotype is
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compared to the phenotype of cells that lack expression of 84P2A9. The transcriptional
effect of 84P2A9 can be tested by evaluating the effect of 84P2A9 on genc expression
using gene arrays (Clontech) and transcriptional reporter assays (Stratagene).

Cell bnes expressing 84P2A9 can also be assayed for alteration of invasive and
migratory propertes by measuring passage of cells through a matrigel coated porous
membrane chamber (Becton Dickinson). Passage of cells through the membrane 10 the
opposite side 15 momitored using a fluorescent assay (Becton Dickinson Technical
Bulletin #428) using calcein-Am (Molecular Probes) loaded indicator cells. Cell lines
analyzed include parental and 84P2A9 overexpressing PC3, NIH 3T3 and LNCaP cells.
To determine whether 84P2A%-expressing cells have chemoatuactant propertes,
indicator cells are monitored for passage through the porous membranc toward 2
gradient of 84P2A9 conditioned media compared to control media. This assay may also
be used to qualify and quantfy specific neutralization of the 84P2A9 induced cffect by
candidate cancer therapeutic compaositions.

The function of 84P2A9 can be cvaluated using and-sense RNA technology
coupled to the vatious functional assays described above, eg. growth, invasion and
migration. Anu-sense RNA oligonucleotides can be introduced into 84P2A9 expressing
cells, thereby preventing the expression of 84P2A9. Control and anti-sense containing
cells can be analyzed for proliferation, invasion, migration, apoptotic and wanscriptional
potential. The local as well as systemic effect of the loss of 84P2A9 expression can be

cvaluated.

Example 11: In Vivo Assay for 84P2A9 Tumor Growth Promotion

The effect of the 84P2A9 protein on tumor cell growth may be evaluated in vivo by gene
overexpression in tumor-bearing mice. For example, SCID mice can be injected SQ on
each flank with 1 x 106 of either PC3, TSUPR1, or DU145 cells containing tkNeo empty
vector or 84P2A0. At least two suategies may be used: (1) Constitutive 84P2A9
expression under regulation of a promoter such as a constitutive promoter obtained from
the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,211,504 published 5

July 1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian satcoma
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virus, cytomegalovirus, a retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), or
from heterologous mammalian promoters, ¢.g., the actin promoter or an immunoglobulin
promoter, provided such promoters are compatible with the host cell systems, and (2)
Regulated expression under control of an inducible vector system, such as ecdysone, tet,
ctc,, provided such promoters are compatible with the host ccll systems. Tumor volume
is then monitored at the appearance of palpable tumors and followed over tme to
determine if 84P2AY expressing cclls grow ar a faster rate and whether tumors produced
by 84P2A9-cxpressing cells demonstrate characteristics of altered aggressiveness (c.g.
enhanced metastasss, vascularization, reduced responsiveness to chemotherapeutic
drugs). Additionally, mice may be implanted with 1 x 10 of the same cells orthotopically
to determine if 84P2A9 has an cffect on local growth in the prostate or on the ability of
the cells to metastasize, specifically to lungs, lyinph nodes, and bone marrow.

The assay is also useful to determine the 84P2A9 inhibitory effect of candidate
therapeutic compositions, such as for example, 84P2A9 intrabodies, 84P2A9 anusense

molecules and ribozymes.

Example 12: Western Analysis of 84P2A9 Expression in Subcellular Fractions

Sequence analysis of 84P2A9 revealed the presence of nuclear localization signal.
The cellular location of 84P2A9 can be assessed using subcellular fractionation
techniques widely used in cellular biology (Storric B, et al. Methods Enzymol.
1990;182:203-25). Prostate or testis cell lines can be separated into nuclear, cytosolic and
membrane fractions. The expression of 84P2A9 in the different fractions can be tested
using Western blotung techniques.

Alternauvely, to determine the subcellular localization of 84P2A9, 293T cells can
be transfected with an expression vector encoding HIS-tagged 84P2A9 (PCDNA 3.1
MYC/HIS, Invitrogen). The transfected cells can be harvested and subjected to a
difterential subcellular fractionation protocol as previously described (Pemberton, P.A. et
al, 1997, J of Histochemistry and Cytochemistry, 45:1697-1706.) This protocol separates

the ccll into fractions enriched for nuclei, heavy membranes (lysosomes, peroxisomes,
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10

20

and mitochondria), light membrancs (plasma membrane and endoplasmic reticulum}, and

soluble proteins.

Throughout this application, various publicatons arc referenced (within
parcntheses for example). The disclosures of these publications are hereby incorporated

by reference herein in their entireties.

The present invention is not to be limited in scope by the embodiments disclosed
herein, which are intended as single illustrations of individual aspects of the inveaton,
and any that are functionally equivalent are within the scope of the invention. Various
modifications to the models and methods of the inventon, in addition to those described
herein, will become apparent to those skilled in the art from the foregoing description
and teachings, and are similarly intended to fall within the scope of the invention. Such
modifications or other embodiments can be practiced without departing from the true
scope and spirit of the invendon.

TABLES

TABLE 1: predicted binding of peptides from 84P2A9 proteins to the human MHC class
I molecule HLA-A2

Rank Start Subsequence Residue Listing | Score (Estimate of balf

Position time of disassociation)
1 300 SILTGSFPL (SEQ ID NO: 19) 63.04
2 429 RMLQNMGWT (SEQ ID NO: 20) 3375
3 4 LVHDLVSAL (SEQ ID NO: 21) 2997
4 238 SLSSTDAGL (SEQ ID NO: 22) 21.36
S 108 KIQDEGVVL (SEQ ID NO- 23) 1728
6 433 FVGENAQP! (SEQ ID NO: 24) 17.22
7 301 ILTGSFPLM (SEQ ID NO: 25) 16.05
8 218 KMECEEQKV (SEQ ID NO: 26) 1125
9 480 KGLGLGFPL (SEQ ID NO: 27) 1047
10 461 GLGRDGKGI (SEQ ID NO: 28) 10.43

TABLES 3-16 provide additional analyses of the predicted binding of peptides

from 84P2AY9 proteins to various HLA molecules.
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HLA peptlde motif search results

User Parameters and Scoring Inlormxuon

) v “method selected to limit number of results

{fexplicit number

number of resulis requested

HLA molecule type selected

r
f
I
[ j » length selected for subscquences t bo scored
(
I

echomg format

léngthof User's input pepfide sequence

number of subscqucncc scores calculaled

———

; numbcr ¥ of top-sconng subscqucnccs reported back in swnng output tablc [ 30

TABLE 3A
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‘Scoring Results

“RxnkE Subser, nce Residue | Score (Esbmate of Hall Th m'
N |  Listing i a Molecule Containing This Subsequen_c_g)__ §
i SLEEPSKDY 45.000 ]
r'i— YSEPLQAMQ i T 000 B
EN KEDPTELDK e 25000
e SSEQARGGE 13w ,
50 TAETGDHSR | 5.000 R
K TN DA st
[ STDAGLETN : 6.250
e _ Leerseon S0
o ESDSSSLES || 3750 T
IR “DsooguLVA : TR0
- - . s— ;
1‘12 1 TGDIXRRRK KB ~2.500 )
13 DDE(SOWEY 2.250 ]
T4 ~RTERDOHOL e 7250 = ]
715 NSRPSRRGE | TS0 ]
(e _escenarn [ 1% 1
17 MSESDSSSL 1.350 |
rls LseGspsSL ] ! .350 I
e WTPGSGLGR , 1.250 o
[20 : TEHDQHOLLR | 1.250 :
[22;1:-_ - VEDPVFESL o 1250 ;
([ [ sewwak [ T00 !
!'ijf'[ 494 | ATTTENAGK ! 1000 ]
[287] 208 i SEETNQTNK - %0 I
[25 [ 205 [ virseemo ALY !
R e 0.900 .
(270 [ adeesseon | R ]
[28 [ 226 VSDELMSES | . 0.750 R i
[29 [ 31 [ estsceen [ 6750 ]
- N T A —

Echoed User Peptide Sequence
(length = 504 residues)

1 MEZELVHOLVS
51 SYNVEHPWET
101 XRAPSSNLAN
151 ISNKRTMTQP
201 DEGVVLESEE
251 EGRQGDDEQS
361 ILTGSEPLMS
351 NXRMVHFSPD
491 SROTSMHLGS
451 LQNMGWTPGS
500 GKSA

TABLE 3B

ALEESSEQAR
GHCLSEGSDS
NVRGKRPLWH
PEGCRDQOMD
TNQTNKDKME
DWE YEKESGG
HPSRRGEQAR
SHHRDHWESP
LCTGDIKRRR
GLGRDGKGIS

GGFAETGDHS

RSISCPLKRQ ARKRRGRKER

SLEEPSKDYR ENHNNNKKDH
ESDFAVDNVG NRTLRRRRXKV
SDRAYQYQEF TKNKVKKRKL

CEEQKVSDEL
ACGITGVVPAN
L3RLHGMSSK
GARTEHDQHQ
KAAPLEGPTT
EPIQAMQRPK

MSESDSSSLS
WEKEDPTELD
NIKKSGGTPT
LLRDNRRERG
AGEVGENAQP
GLGLGEPLEK
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KRMAVDLPQD
KIIRQGPKIQ
STDAGLFTND
KNVPDPVFES
SMVPIEBGFVG
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HLA peptlde motif search results

User Parameters and Scoring Tuformation

[ . . ;
[ mclhod selected to hmll number of results —_[expBicit number

o Tumber of resulis rcquestad = 30
| HLA molecule type selected A
Iength selected for subsequeucts tobe scorcd 10
e echoing mode selected Tor mput sequence ] Y !
| ] echoing format i [ numbered fines |
i o TTength of user’s input peptide sequence : S04
| number of subscqucncc scores calculated | {495 :
[numbcr of wp sconing subsequences Teported back in scoring ¢ output table[ 30

TABLE 4A
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e ) - Scoring Resuits ]
|RankiStart Position]] SUbsequence Residue [ Score (Estimate of Hall Time of Disassociation of
P oo Listing |2 Molecule Containing This ubsequcncey
[ 489 ISEPIQAMOR YA
¢ [ 2 OSDOQMLVAK = 30,000 J
[3 {207 [T Escecnam i 77,000 -
(4 [ 188 PMDSIRAYQY 757000 =
|5 L ALEESSEQAR T 9.000 |
T T steepskom 9000 4
[T B [ exevprecok 7500
[ i __ DQDMASDRAY | 3.750
{7V % [ nspsdboMLy 37750
(o T [ voereiwwi 2700
o AL TSH 7500 N
(12 373 __ RTEHOHQLL 7250 ]
{13 33 _ TSCPLKROAR 1.500 =
a1 - MSESASSSLS [_ 1330
[OS [ B — SskoancoeA . o 1350
{16 ' GGDDEQSDWE 1230 =
(177 GDDEGSOWFY 13507 q
(18] VPORVEESTL 1350
[ RAYOYQEFTK | - 1000~
20 [ GLGL9FPLEK ' - T.000
VLESeETNQT :L_.. = 9506
YRENRNNNKK __0%00 - ]
wENIGNRM . 0900
_EAETGDHSRS 7 0500 - )
____ESDFavDNVG i E{?SO
e 0750 )
_GSLCLGDIKR | 0.730 ]
QSDWEYEKES i 0.750
~ 5SLEePSKDY i 0.750
GSDSSLEEPS 0.750

Echoed User Peptide Sequence
(length = 504 residues)

ALEZSSEQAR GGFAETGDHS RSISCPLKRQ ARKRRGRXRR

1 MEELVHDLVS
51 SYNVHUPWET
101 KRREPSSNLNN
151 ISNKRTMTQP
201 DEGVVLESEE
251 EGRCQGDDEQS
301 TLTGSFPLMS
351 NKRMVHFSED
401 SRQTSMHLGS
451 LONMGHTPGS
501 GKSA
TABLE 4B

GHCLSEGSDS
NVRGKRPLWH
PEGCRDQDMO
TNQTNKDKME
DWEYZKESGG
HPSRAGEQAR
SHHHOHWESP
LCTGDIKRRR
GLGROGKGIS

.

SLEEPSKDYR ENHNNNKKDH
ESDFAVDNVG NRTLRRRRKV
SORAYQYQEF TKNKVKKRKL
CEEQKVSDEL MSESDSSSLS
ACGITGVVPW WEKEDPTELD
LSRLHGMSSK NIKKSGGTPT
GARTEHDQRQ LLRDNRAERG
KAAPLPGPTT AGEVGENAQP
EPIQAMQRPK GLGLGFPLPX
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KRMAVOLFQO
K1IRQGPKIQ
STDAGLFTND
KNVPDPVFES
SHMVPIPGPVG
HKKNCSVRTA
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HLA peptlde motif search results

echoing format

P )
[ numbered Tines |

[ User Patameters and Sconng lnfonnatmn :
. ~—meihod selected 1o imit pumber of results "~ oxplicit numi;;; Y
[ ~ R “Tumber of results requesied . 30

T HLA molecule type selected A_0201

[ length selected for subsequedces to be scored . 9

| echomg mode selected for nput sequence Y

.

[ .

J

Tength of user's Input peptide scquence 304 ';
_number of subscquence scorcs calcufated 1 4%
]uumber of top sconng subsequcnccs reported back in scoring output | tabl& 30

TABLE 5A
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F o D ) __ Scoring Results _4_“ I
et o] SHSEREE NI T Seo el T ol B
[ 30 [ stureseer 63035
;  RMLQNMGHT k 32.748
LVHOLVSAL TR ==
5LSSTOAGL i - 21.362 =
_KIgoEGWL 1728
FVGENAQPI '-;l_ - B ] VA
turcsse;@____h}[m 16047
KMECEEQKY 1 11.252
GLGLGFPL 1ol =
“GLGROGKGI ! L
 SMUPTPGRY ~5.530
LER  GISERIGAW § - 6.442 —
[I3 ] 45— SQELESLCT e 5382 =
| L N ) RE—) :
[ 17 [ trenesoea , ' s )
[T 177 [ voertkngv { 2076 T
RN [  MGWTPGSGL I G
f 18 | 156 | TMPQPPEGE ] o 1.758
V19T 31 TERDQHOLL 1.703
(W[ 57 Ywewer B Y Y]
ENEZE QAMORPKGL . 1.098 B -
(2 [ 20 o “sstonuer 1097
[ @ AOPILENNI : 058 ]
23777729 [ cencoriev | i }
R (N _MAVDLPQD{ ”"Wg A “l":O'l'O“ i
| 26 | 206 ) LESEETNOT 1. h__1_010 {
2 [ mevoveerr [ 08 )
28 3 [ ELVHDLVSA : 0857 j
[29 132 | RTLRRRRKV ) 0.715
[0 [ 20 [ —weseaacer [ —— 0710

Echoed User Peptide Sequence
(length = 504 residues)

1 MEELVROLVS ALEESSEQARR GGFAETGDHS RSISCPLKRQ ARKRRGRKARR
St SYNVHHPAET GHCLSEGSDS SLEEPSKDYR ENHNNNKKDH SD3DOQMLVA
101 KRRPSSNLNN NVRGKRPLWH ESDFAVDNVG NRTLRRRRKV KRMAVDLPQD
151 ISNKRTMTQP PEGCROQOMD SURAYQYQEE TKNKVKKAKL KIIRQGPKIQ
201 DEGVVLESEE TNQTNKDKME CEEQKVSDEL MSESDSSSLS STDAGLETND
251 ECRQCGDOEQS DWEYEKESGG ACGITGVVPW WEKEDPTELD KNVEDPVFES
301 ILTGSFPLMS HPSRRGFQAR LSRLHGMSSK NIKKSGGTPT SMVPIPGPVG
351 NKRMVHESPD SHHHUHWESP GARTERDQHQ LLRDNRAERG HKKNCSVRTA
401 SRQTSMHLGS LCTGDIKRRR KARPLPGPTT AGFVGENAQP ILENNTGNRM
451 LONMGWTPGS GLGROGKGIS EPIQAMORPK GLGLGFPLEK STSATTTPNA
501 GKSA

TABLE 5B 92
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HLA peptide motif search results

{—_ User Parameters and Scoring lnformmon ‘
I . —_method selected to imit number of results - [explicit numbqf_i;
r number of results mquestzd ) {3 i
o HLA molecule type selected { A0201 |
[ Tength selected Tor subsequences 1o be scored I
[ T echomg mode selecied for put sc._qlegc_e_ ' = I Y |
[ echoing format : num_b_crcd Bines |
o lcngth ofuser's mpul peptide sequence [ 504
“Hmber of subsequence scores calculated 495
{number of top-scoring subsequences reported back n sconné output whlc[ 30

TABLE 6A
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{

] vgiu—ring Results

o, DTS R
:Rank: Start Position: Subsequguge Restdoe | Score {Esfimate of Half Time of Disassociation of :
.. Listing L___8 Molecale Containing This Subsequence) i
.. LuSEsDSSSL ! ] 107358 = '"I
L. Cisegsosst [ | 87.586
PLAHGSOFAV .I..H_"_ 73.661 ]
 NMGWERGSGL ! V538 —
 AMORPKGLGL = 15.428 “1
e 14454 o
RLHGMSSKNI 4 10.433 ]
RMAVALPQDI | j 1835 ]
GLGEPLPKST | ~ 142 )
_. Surgseens _ 4302 ]
ELVHALVSAL | 388 N
TQAMGRPKGL | 1
NVPDRVEEST 3.485 h
___PAVOnUGNRT 1952 ==
| _KSGGLPTSMV | _L15%9 ]
. NIGNcMLONY . 157 L
. RGFOaRLSRL 1.187
SGGACGITGY .
_ELDEnVPOPV - 1022
FPLPKSTSAT 0.828
_ VLESEETNQT 0BT
. ROTGWALGSL, C 0648 I
... LleGerTAGEY 3_ B i 0352 ]
_ ILENRIGNRM : 0.54[ j
SSLESTDAGL i 0316 ]
SALEeSSEQR El 0.513 o
B " NOTNKDKMEC ! 004 ]
T TLTGSFPLMS 0.481 )
LSSTAAGLET i = 0.455
 RessrNWY - N 0.434 "
Echoed User Peptide Sequence
(length = 504 residues)
1 MEELVHDLVS ALEESSEQAR GGFAETGDHS RSISCPLKRQ ARKRRGRKRR
1 SYNVHHPWET GHCLSEGSDS SLEEESKDYR ENHNNNKKDH SDSDDQMLVA
101 KRAPSSNLNN NVRGKRPLWH ESDFAVDNVG NRTLRRRRKV KRMAVDLEQD
151 ISNXRTMTQP PEGCROQDMD SDRAYQYQEF TKNKVKKRKL KITRQGFKIQ
201 DEGVVLESEE TNQTNKDKME CEEQKVSDEL MSESDSSSLS STDAGLETND
251 EGROGDDEQS OWFYEKESGG ACGITGVVEW WEKEDPTELD KNVPDFVELS
301 ILTGSFPLMS HPSRRGFQAR LSRLHGMSSK NIKKSGGTPT SMVPIPGRVG
351 NXRMVHESPD SHHHDHWF3P- GARTEHDQH() LLRONRAERG HKKNCSVRTA
401 SRQTSMHLGS LCTGDIKRRR KAAPLPGPTT AGEVGENAQP ILENNIGNRM
451 LONMGHTEGS GLGRDGKGIS EPIQAMQRPK GLGLGFPLPK STSATTTPNA
501 GKSA
TABLE 6B o
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HLA peptlde motif search results

User Parameiers and Scoring ln!unnanon

" method selected to lirmt nutber of results

[ — numbcrofresultsmquamd

[explicit numl_;r:

[ HLA molecule type sclected

Tength selected Tor subsequences 1o be scored

_cchoing mode selecied 1ot Input sequence

cchomg format

fength of uscr's mpul peptide sequence -

[
[
[ numb:r of subscquenw scores calculated
!

numbcr of top Sbormg subscqucnccs reported back in scormg output !able ~

TABLE 7A
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‘ Scor'inéﬁesults '

RankStart Positionl| ST0S*aNenCe Residue 5[‘""’ {Estimate of Half Time of Disassociation of
I isung __a_\_!\/!glggqle Containing This Subsequence)
L T A 120000 ]
rz | 5 GLETNDEGR T 0,000
3 s TLRARRKVK - 10,000 ;
a7 DLPODISNK | 5000 ]
(N —sicroon | o0 ;
(51 vowweee g |
LT sSoREEK 4860 !
KRN  SLEZPSKDY I =TTE500 = )
o LLRONRAER ) 4000 =
[ [ , TLERNIGHR = 1.800 ==
o e ATTTPNAGK - = 1500 - ]
B ' TLTG5EELY 0.900
[ A61 || GLGRDGKGI == ,r 0.500
(& s NVGNRTLRR T B 5800 =
TSt B8 SLSSTOAGL {_ 0600 )
[T6 [ 7307 " elmsuesR 0.600 ]
[T # [ _wivcseln 600 -
e[ 2 “KMECEEQKV 0,600 —
[ 287 | KEDSTELDK 0.5%0 - i
(20 [ @9 [ csrcrenik 0450 =
2r [ 2 GITGVVPHR '. 0.405 [
27 34 [ PIecrvaNK ] 0405
B[ KVRKRKLGY L 0,360 e
s [ 1
ALEESSEQA [ 0.300 == M \
ETKNKVKKR 1. o 0300 . i
(CPLKRQARK | . 0.300 ]
GSGLGRDGK 0.300 ]
T KIIROGPKI 3 0.270 _:
_“(ELG!:"P.L;KS _:__ — =070 §

Echoed User Peptide Sequence

(length = 504 residues)

1 MEELVHDLVS ALEESSEQAR GGFAETGDHS
51 SYNVHHPHET GHCLSEGSDS SLEEPSKDYR
101 KRRPSSNLNN NVRGKRPLWH ESDFAVDNVG

151 ISNKRTMTQP
20t

PEGCKDQDMD SDRAYQYQEF
DEGVVLESEE TNQTNKDKME CEEQKVSDEL

KESGG ACGITGVVPW
LSRLHGMSSK

LCTGDIKRRR KAAPLPGPTT

EPIQAMORPK

251  EGRQGDDEQS DWFYE

301 ILTGSFPLMS HPSRRGFQAR

J51  NXRMVATSPD SHHHDHWESP GARTEHDQHQ
401 SRQTSMHLGS

451 LONMGATPGS GLGRDCKGIS

sq1 GKSA

TABLE 7B

RSISCPLKRO ARKRRGRKRR
ENHNNNKKDH SDSDOQMLVA
NRTLARRRRKV KRMAVDLPQD
TKNKVKKRKL K{IRQGPKIQ
MSESDSSSLS STDAGLETND
WEKEDPTELD KNVPDPVEES
NIKKSGGTPT SMVPIPGPVG
LLRONRAERG HKKNCSVRTA

NGEVGENAQP

ILENNIGNRM

GLGLGFPLPK STSATTTPNA
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HILA peptide motif search results

| — User Parameters and Scormg Informatmn =

.__ “method selected fo Jimit number of rosults “explicit number |
number of results requested | 30 i

T HLA molecule type selected i A3

[ length selected for subscqucnccs to be scon:d — ‘; — 10
| echoing mode selcctcd tor tnput sequence ! Y ;
| o - cchomg format numbered lines
[ . Iength of user’s input peptide sequence 504 :
| number of subsequcnce scores calculated r 44‘95 ) f
f[numbcr of lop-sconng subscqucnccs reported back 1n scoring output tabla[ 30 |

TABLE 8A
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Scoring Resuits

mek| Start Posmon![ S“"“““T?éigm” * s"’:’éﬁiﬁ'&‘i‘%‘énﬂmmg mﬂsu'ﬁ?ef,‘l.?ni‘é’)“’
CLGLgFé;; J.'[ ~380.000
KLKIiRQGPK J 18.000
B ;.;;;'S.P(DYR ] - ()
ALESSSEQAR || — 6o
: _ OLLRANRAER [ - 6000
l YQYQeFTRWK || 430 }
{ ITGVVPWREK i 4500 . i
R} . I s —
9 [ by ‘ .3.600
I 10 [ 113 aAYonEETK i - ] 3.000
;| I . 410 __SLCTGDIKRR - | v —-5600 o
[ _12__ 156 . TTOpPEGER ][ _ _l»._8_00
|13 %6 DEPQAISNKR ; 1.300
7. 107 K NLNNNVRGKR = ] 1800
E _-;75: = _AMQREKGLGL ) 200 _
63 o CLSEGSOSSL . = 0._900-_” i
453 " RMGWE PGSGL - T 59 ]
230 LVSESDSSSL | 0500
3% 3 _‘-5._‘LVHdLVS-AL _-; = 03810 !
T2 137 ~ RTLRZRREVK o “0.7%
{2 180 ;_— ) _FTKNKVKKRK 0750 .
(22 34 [ eirervem X ~0.608 ]
I B B8 [ sissosae [ 080
[247 1382 4 amAvaleQor 0.600 _
|35 [__ 257 [ oeqsdwryex i 0.486
1261 323 4 Rukcesser g . 0.450 J
(270 30 0 nweseews [ 0360 ]
i .2_3__ 117 [ __ PLWHeSDFAV f ___0.300 ;
L 493—' T A 0300 _ -
[T[_ 77 _ YQEFLENKVK 0300 i
Echoed User Peptide Sequence
(length = 504 residues)
1 MEELVHDLVS ALEESSEQAR GGFRAETGDHS RSISCPLKRQ ARKRRGAKRR
51 SYNVHHPWET GHCLSEGSDS SLEEPSKDYR ENHNNNKKDH SDSODQMLVA
101 KRAPSSNLNN NVRGKRPLWH ESDFAVONVG NRTLRRRRKV KRMAVOLEQD
151 LSNKRTMIQP PEGCRDQDMD SORAYQYQEF TKNKVKKRKL KIIRQGBKIQ
201 DEGVVLESEE TNOTNKDKME CEEQKVSDEL MSESDSSSLS STDAGLETND
251 EGRQGDDEQS DWEYEKESGG ACGITGVVPW WEKEDPTELD KNVPDPVFES
301 ILTGSFPLMS HPSRRGFQAR LSRLHGMSSK NIKKSGGTPT SMVPIBGEVG
351 NKRMVHESPD SHHHDHWFSP GRRTEHDQHQ LLRONRAERG HKKNCSVRTR
491 SRQTSMRLGS LCTGDIXRRR KAAPLPGPTT AGFVGENAQF ILENNIGNRM
451 LONMGWTPGS GLGROGKGIS EPIQAMQREK GLGLGFPLPK STSATTTPNA
501 GKSAa
TABLE 8B
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HLA peptlde motif search results

ﬁ ] “ser Pzrnmeten and Sconng ln;org:anon o }
[ L method selected to Lot numbq'ofxesuhs ] ) expllqt nux_n_bz_i
. number of results requested 30
|ﬁ HLA molecule type selected 1 A_1101
[ ] Tength selected for  subsequences to be scored 1 g T
N echorng mode seiccted for Tput sequence L Y !
[ echoing l‘oxmat - i Tumbered hflf.s
1 __lengthof User's input peptide sequmcc _ LI L]
“pumber of subsequence scores Calcnlated ! 496

=

[numbcr of top- sconng subsequences xcponed Pack in scoring output tab]c'L

TABLE 9A
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"'Scoring Results

A
RnnkiS(xrt PusiﬁonE‘ Sub.-qmm'] Score (Estimate of HaIl ) e of Disassociation of
e nggg R 2 Molecule Containing This Subsequence)
(T 3% [T owsssisx o a0
2 i avqrgeetk . T
_RTTTPNAGK T
KVGNRTLRR = 0.800
__________ GUETNDEGR i 0.480
WTRGSCLGR } ' 0.400 =
EQSDWFYEK 0.360
~ KEDPTELDK 0360
CPLKROARK 0300
TLRRRRKYK AT E
QYQEFTKNK 0200 1
MTQPPEGCR ] 0200 [
QRRKRRGRK L UAZ_O_Q ]
RENHNNNKK U180 1
“SLCTGDIKR 0.160 =
ETNQTNKDK TS =
ToleOIsAK [ 0.120 B
KVKKRKLKT 0.120 f
-~ ETKNKVKKR - O =
CesteTanIK 0090
LLRDNRAER “=0.080 ]
CTLEMIGR | oo R
LGLGEPLEK T boe i
GSGLGRDGK q 0.060 B
TGVVEWWEK ] 0060 [
13 rveevel 0060 ]
] 208 I SEETNQTNK j F QOOO |
366 i FPLMSHESR | 0.060
=~ I—'I-'Tﬁ_] QEETKNKVK 0.060 _
T79 i EFTKNKVKK 0080 ]

Echoed User Peptide Sequence

(length = 504 residues)

MEELVHDLVS ALEESSEQAR GGFAETGDHS

51 SYNVYHPWET GHCLSEGSDS

SLEEPSKDYR

101 KRRPSSNLNN NVRGKRPLWH ESDFAVONVG
151 ISNKRTMTQP PEGCRDQDMD SDRAYQYQEF
201 DEGVVLESEE TNQTNKDKME CEEQKVSDEL
251 E£GROGDDEQS CWEYEKESGG ACGITGVVEW
301 ILTGSFPLMS HPSRRGFQAR LSRLHGMSSK
351 NKRMVHESPD SHHHDHWESP GARTEHOQHQ
431 SRQTSHMHLGS LCTGDIKRRR KARPLPGPTT
451 LONMGWTPGS GLGRDGKGIS EPIQAMQRPK

501 GKSA

TABLE 9B

RSISCPLKRQ ARKKRGRKAR
ENHNNNKKDH SOSDDQMLVA
NRTLRRRRKV KRMAVDLPOD
TKNKVKKRKL KIIRQGPKIQ
MSESDSSS5LS STDAGLETND
WEKEDPTELD KNVPDPVEES
NIKKSGGTPT SMVPIPGPVG
LLRONRAERG HKKNCSVRTA
AGFVGENAQP ILENNIGNRM
GLGLGFPLPK STSATTTENA
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HILA peptide motif search results

User Parameters and Sco}iﬁgdin‘fofmhtiu_n: _'

“method selected (o imit oumber of resuls [EXpTicit number |
[ numbcrof esuls requested [ W
{7 LA molecule type selected A_TT0I
[T Tengthselected for subsequences 1o be scored ~ 10 j
f o ] _gf:_h_qir_\& n}_pde selected for mput sequence T ,L— Y |
b Ceoing formal [ mombered Tines ;
[_ length of user's input peptide sequence . 504
[ ber of subsequence scores calculated U 455
f s

romer o Tap-scorlng subscaquences reported back i scorig output WbIe|

) ;

TABLE 10A
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[ -

I—“kl Start Posnlwnll Subseq ence iesxaue {Score (Emmxt_f'muum

Sconng 1g Results

H

ssociation of [
a Molecule Conmnmg This Subsequence) |

mowanx 1 5 E00
; GLGLg FPLPK : 0
: .. i RTLRCRRKVK ¥
(& [ 2/ [ iroweneeEk ~ 2000
s 39 Y ROARKRRGRK | 1560
T [ I8 [ RKIiRgGeK W]
| ~ YQYQeFTKNK : 060
~_ FTKNKVKKRK i 0.500
YQEFCANKVE | B "0.300
 VPIEGRVGNK i VT J
~ SATTTPNAGK i o i
SCPLKRQARK k 0.200 |
[ QEETKNKVKK ! 0.120 =
~ DYREQHNNNK - (VL -
_ QLLRANBAER 0.120
| GERELGOHSR 0120 = ‘"‘
— crons 153 KRRRK 0.100 =
“TLRRZRKVKR : B 0.080
SLEEpSKDYR ! BogeT
HGMSsKNIKK |L 080 |
. NNRVRGKR 1L 0.080 i
{_ ALEEsSEQAR 1 0.080 i
R | 5080
[ wNKVKKRIGK 1 ‘0060
] KOKMGCEEQK | 3060 ] |
1 RDNRAERGHK 1. . boso
| FPLMSHPSRR 0080
{__ NVGNrTLRRR 60d0 ]
i NVRGKRPLWH 1 0.040 ~
i HPSRrGEQAR ! -0.040
Echoed User Peptide Sequence
(length = 504 residues)
1 MEELVHOLVS ALEESSEOAR GGFAETGOHS RSISCPLKRQ ARKHRGRERR
51 SYNVAHPHET GHCLSEGSDS SLEEPSKOYR ENHNNNKKDH SDSDDQMLVA
101 KRRPSSNLNN NVRGHKRPLWH E£SDEAVDNVG NRTLRRRRKV KRMAVDLPQD
151  ISNKRTMTQP PEGCRCQOMD SDRAYQYQEF TKNKVKKRKL KIIRQGPKIQ
201  DEGVVLESEE TNQTNKOKME CEEQKVSCEL MSESDSSSL5 STDAGLFTND
351  EGRQGDDEQS DWEYEKESGG ACGITGUVPW HEKEDETELD KNVEDPVEES
301 ILTGSFPLMS HPSRRGEQAX LSRLHGMSSK BIKKSGGTPT SMVPIEGPVG
351 NKRMVHESED SHHHOHWESP GARTERDQRO LLRDNRAERG HKKNCSVRTA
101  SRQTSMILGS LCTGDIKRAR KAAPLPGRTT AGEVGENRQP ILENNIGNRM
450  LQNMGWTPGS GLGROGKGIS EPIQAMQRPK GLGLGFPLPK STSATTTPNA
501  GKSA
TABLE 10B
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HLA peptlde motif search results

{ ~ser Parameters and Sconng Information

|‘ —_ mcthod selected 1 Tomit munber of results Jexplicit rumber
[ Aamber of results requested . _' 30
HLA molecule type selected | A24
““Yength selected for subsequences to be scared £l
echomng modec sclected for wput sequc;iz:t:—_ N ; N ;
[_____ L echoing format I [ numbered lines !
[ B Tength of user’s input peptide sequence [ |
| numbchsubscquence scores calculated [ 6 |
qumbcr of top-sconng subscquences reported back in scoring outpul tabic [ 30 ]

TABLE 11A
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Scoring Resalts

Rank|Start Position!

—§ﬁﬁiequenie Residne
Listing

TScore (E:s-{;r;;te. 6.{ Hall Time of Disasscciation of |
2 Molecule Containing This Subsequence)

AR

i

[ GFQARLSRL

“30.000

|2

4XU—A>'

I KCLGLGFPL

198

K KIQDEGVVL N

ﬁTEHDQHOL

BY&ENHNNN

SILTGSFPL

QAMQRPKGL i

RPLWHRESOF

NNVRGKRPL

MSESDSSSL

VGENAQFIL

LSEGSDSSL

LVHDLVSAL

HSRG1SCPL

(O | U [

HPAETGHCL

HSDSDDOML

APKGLGLGF

MQRPKGLGL

ASRQTSMAL

MGWTPGSGL

5LSSTOAGL

.. . QTSMHLGSL

KITRQGPKI

VGNKRMVHT

SSEORRGGE

HAVDLPOOL

Echoed User Peptide Sequence
(length = 504 residues)

t MEELVHDLVS
51 SYNVHHPWET
161 KRRPSSNLNN
- 151 ISNKRTMTQP
eVl DEGVVLESEE
251 EGRQGODEQS
301 ILTG3EPLMS
351 NKRMVHFSPD
A0L1 SRQTSMHLGS
451 LONMGHTPGS
501 GKSA
TABLE 11B

ALEESSEQAR
GHCLSZGS0S
NVRGKRZLWH
PEGCRIQDOMD
TNQTNXOKME
CWEYEKESGG
HPSRRGFQAR

SHHHDKHESP

LCTGCIKRRR
GLGRDGXGIS

GGFRETGDHS
SLEEPSKDYR
ESDFAVDNVG
SDRAYQYQRF
CEEQKVSDEL
ACGITGVVEW
LSRLHGMSSK
CARTEHDQHQ
KAAPLPGPTT
EPIQAMORPK

RSISCPLKRQ
ENHNNNKKDH
NRTLRRRRKV
TKNKVKKRKL
MSESDSSSLS
WEKEDPTELD
NIKKSGGTPT
LLRDNRAERG

AGFVGENAQ?P

GLGLGEPLPK

104
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ARKRRGRKRR
SOSDDOMLVA
KRMAVOLFQO
KIIRQGPKLQ
STDAGLETND
KNVEPDPVFES
SMVPIPGPVG
HKKNCSVRTA
ILENNIGNRM
STSATTTENA
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HLA peptide motif search results

[ “~User Parameters and Scoring Information ]
f ““Tnethod selected to limit oumber of results “Texplicit number |
[ - T Tumber of results requested e K 30 :
] HLA molecule type selected ] A24
I Tength selected for subscquences to be scored _ [N
{ echoing mode selccted for input sequence ] Y. ;
T —__echoing format | numbered Iines :
[ ~ Tength of users toput peptide sequence 304

ber of sub scores calculated 495

4

-ﬁﬁié?oﬁbbisconng suhsa]gcqt;c; reported back In scoring gﬁtpui tabhlc[_ ]

3

2]

TABLE 12A
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| L . o *Scoring Results -
[Rank Start Position|] SUbseduence Restine T Score (Bsiimate of Hall Time of Dsassociation of
R Listing ¢ a Molecule Conmnmg This Subseqnence)
RN 297 VFESLLTGSF 18, 000 |
2] 38 " RTEHIQHOLL 12400 1
3 [ 178 — QVQEETKNKYV T TT 880 =
(7 [ i mvqueerm " 9500 ]
I I e | oo l
e 30 SYNVRHPHET { i) =
7 4z “RQTSMALGSL | - '
(¥ 35T worsmisht |
I FYEKeSGGAC
[0 [ 3 __ 3  euvidiusa i
[T [T 280 i " wwekeDeTEL y
_ |'T|—j}_3_7_d[' SeissTonGL | )
[ 29 esTLtGseeL i —
[—l_d__ﬁ a7s L ] A_MQ&ipKéLGL IR
[15 {109 T NNNVZGKRPL |
(o 0 wsE;osssr. '!
T VroPVFESIL 0
... [YGEnAQPIL
 CLSEGSDSSL
“RVDNVGNATL |
“VAKRZPSSNL —
L IQAMqRPKGL ==
~ NMGWCEGSGL I }
o —
| NVEDPVFESI i

142 L RMAVALPQDT ]
7 | 437 | NAOP:.LEN’NI - .
iiv 234 [— QGDDEQSDWE R .
ESSEQARGGE ]
['3_0“[—'323 = RLHCmSSKNT .

Echoed User Peptide Sequence

(length = 504 resi

1 MESLVHDLVS
S1 SYNVHHPWET
101 KRRPSSHLNN
151 ISNKATMTQP
201 DEGVVLESEE
251 EGRQGUDEQS
301 1LTGSEPLMS
351 NKRMVHESPD
401 SROTSMHLGS

451 LONMGWTPGS
501 GKSA
TABLE 12B

idues)

ALEESSEQAR
GHCLSEGSDS
NVRGKRPLWH
PEGCRDQDMD
THQTNKDKME
DWFYEKESGG
HPSRRGFQAR
SHHHDHWESP
LCTGDIKRRR
GLGRDGKGIS

GGFAETGDHS RSISCPLKRQ
SLEEPSKDYR ENHNNNKKDH
E£SDFAVDNVG NRTLRRRRKV
SDRAYQYQEF TKNKVKKRKL
CEEQKVSDEL MSESDSSSLS
ACGITGVVPY WEKEDPTELD
LSRLHCMSSK NIKKSGGTPT
GARTEHOQHQ LLRDNRAERG
KAAPLPGPTT AGFVGENAQP
EPIQAMQRPK GLGLGFPLPK

106
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ARKRRGRKRR
SDSDDOMLVA
KRMAVDLEQD
KIIRQGFKIQ
STOAGLEIND
KNVPDPVFES
SUVPIFGEVG
HKKNCSVKTA
TLENNIGNRM
STSATTTPNA
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HLA peptlde motif search results

F = User Parameters and Sconog lnfomuhon

[ —__mcihod sclocied 1 limit number of results Jexplicit umber
number of résults rcqucsted 30
HLA molecule type selected == B7
Icngth sclcclcd-ié;;ﬁl;s_oaﬁc_nca to be scored ; BE R
cchoing mode selected for input sequence == Y
|~ ~ﬁ * ) echotng format numbered lines
{ Tength o user's input peptide scquence 504
: number of subsequence scores calculated 456 )
jnumber ¢ oftop “sconng subsequences reported back in scoring outpul table 30

'TABLE)3A
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Scoring Results

:@F‘”t Positioni Subsqi?:g: BResidue Sro;e ‘&thm?t% of FHall frﬁuf Pi.{?si°cia"")" °
[0~ [ " ARgrswar rooss
R 56 HPWETGHCL | §0.000
T3 [ 4, [ womekoicrL = ==%0.000 ==
4 29 wsmsIscew 30,000
—M-_Q—IMQ'EPKGL 535,000
CVRDLVSAL 20.000
NVRRMAVOL 30.000 N
AKRRPSSNL o0 =
APLPGPTTA 6.000 I
MGWTPGSGL 6,000 —
SVRTASRQT ____ '
TTGeKIQDEGY |
. _rgNKVKKRKL _
NNVRGKRPL = T
(TS [ 198 [ ¥iooeow
L R N _
38 | SLSSTDAGL |
285 ~DeTELDKNY : ]
300 s_iircssPLﬂ—
347 __i_ CAVENKRIV B __
i JKU* 7 _.v>_1‘<§x.r,ucn;i_- _
T ewmener !
443 ENNIGNRML -
313 || SRRGFOARL
18 T oarceraeT
VEDEVFEST i
DPVFESILT ]
~HPSRRCFOA _ _J
S FVGENAGP] o
FPLOKSTSA e

Echoed User Peptide Sequence
(length = 504 residues)

1 MEELVHDLVS
51 SYNVHH2WET
101 KRRPSSNLNN
151 ISNKRTMTQP
20l DEGWLESEE
251 EGRQGDDEQS
301 ILTGSFPLMS
351 NKRMVHFSPD
4C1 SRQTSMHLGS
451 LONMGWTEGS
50 GKSA
TABLE 13B

ALEESSEQAR
GHCLSEGSDS
NVRGKRPLWH
PEGCRDQDMD
TNQTNKDKME
DREYEKESGG
HPSRRGFQAR
SHHHDHWESP
LCTGDIKRRR~
GLGRDGKGIS

GGFAETGDHS RSISCPLKRQ
SLEEPSKDYR ENHNNNKKDH
ESDFAVDNVG NRTLRRRRKV
SORAYQYQEF THNKVKKRKL
CEEQKVSDEL MSESDSSSLS
ACGITGVVEW WEKEDPTELD
LSRLEGMSSK NIKKSGGTPT
GARTERDQHQ LLRDNRRERG
KARPLRGPTT AGFVGENAQP
EPIQAMQRPK GLGLGEFPLPK

108

ARKRRGRKRR
SDSDDQMLVA
KEMAVDLPQU
KTIRQGPKIQ
STDAGLETND
KNVPDPVEFES
SMVPIPGPVG
HKKNCSVRTA
TLENNIGNRM
STSATTTENA
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HLA peptide motif search results

User Parameters and Sconng Taformation

~method sclected io Lt number of resalt ““[explicit numbez |

B = numiber of resulls requested D I
o LA molecule type seiceted K B7 :
I ____Iength selected for subsequences 16 be scored ) 10
i echoing mode sclocted Tor input scquence ‘_ Y :
| echoing format " numbered Tines
[ = [mgih— of :Jsérs input peptide scquence I = h_m_N5'04 |
[ number of subsequence scores calculated 45 ]
J

number of top-sconng subs_équcncr.s reported back in sconngoutpul_ﬁblc

|
|

TABLE 14A
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1 ) SconngResT
[ uk Stnrt Pcsmon bubscqueuce Residoe k stimate of Hall Time of Disassociation of |
| Listmg 2 Molecule Containing This Subsequence)
[_T"[ I8 { oarusunM ! e 30.000
2 | 293§  veoeveesit . 24.000 =]
[T 3. [ tecevonkms [ 70,000 ]
ITII 433 [ evesangprL ] = 20000 :|
s { 15 AVONYGNRTL | 1800 l
(% 9_9 VAKRZPSSWL ] T8000 N
| 7 [ TASRQTSMHL T 12000 T
81 AMORPKGLGL R ST ‘
v [ hmeHepGseL 6000 —
T 2219_“%! _ LSEsDSSSL 400 )
[0 T TOMMqRPKGL i 4000 N
] ELVN I_ . PSRRQFOARL | 4.000 |
425  LPGPLTAGFV | 4.000 ;'
103 RPSSALNNNV T . “E000 : _H‘;
0 ~nn) ) = 7000 N
63 _ Custgsossy o am ]
 RCFQIRLSRL - 7,000 ]
________ _ssusstoacL L M ]
" IKRRCKARPL | . 4,600 )
Gekigoeew _ . 2000 _J
CestnecseeL 0 4000 ] |
__ RQTSWHLGSL I —4.000 B
Etvndivoal ] _ 4000 ]
_eovishwRt_ oo
ESEEEEEDEE__.__H_ 2.000
VEWWeKEDPT : 2.000
LPKSLSATTT 2,000 —
“NVBDPVEEST i 2000 !
RGRKTRS YNV ] ~2.000 7
T 2905 ]

Echoed User Peptide Sequence

(length = 504 residues)

1 MEELVHDLVS
51 SYNVHHPHET
101 KRRPSSNLAN
151 ISNKRTMTOP
201 DEGVVLESEE
251 EGRQGDDEQS
301 ILTGSFPLMS
351 NKRMVHFSPD
401  SRQTSMHLGS
451 LONMGWTEGS
501 GKSA
TABLE 14B

ALEESSEQAR GGFAZTGDHS RSISCPLKRQ ARKRRGRKRR

GHCLSEGSDS

SLEEPSKDYR ENHNNNKKDH
NVRGKRPLWH ESDFAVDNVG NRTLRRRRKV

SDSDDQMLVA
KRMAVDLPQD

PEGCRDODMD SDRAYQYQEF TKNKVKKRKL KIIRQGPKIQ
TNQTNKDKME CEEQKVSDEL MSESDSSSLS STOAGLETND
DWEYEKESGG ACGITGVVPHW WEKEDFTELD KNVEDRVFES
HPSRRGFQAR LSRLHGMSSK WIKKSGGTPT SMVPIFGIVG
SHHHDHWFSP -GARTEHDOHQ LLRONRAERG HKKNCSVRTA
LCTGDIKRRR KAAPLPGPTT AGFVGENAQP ILENNIGNRM
GLGRUGKGIS EPIQAMORPK GLGLGFPLPK STSATTTPNA

10
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HLA peptide motif search results

User Parameters and Sconh-g—fnformnuon

[ v__;-_. ““Tcthod sclected to lmit awmber of results fexplicit number
[ ) - mumber of resulis Tequested T 30 -2
I ‘. == HL A'moleculc type selected _ v v__ﬁ%_JSDI
{ ~ Tength selected for subsequences fo be scared 9

[ echoing mo_dc selected for mput sequence : Y

| echoing format [ mumbered lines |
{ Tength of Wser's mp;n peptide sequence ;

- “number of subsequence scores calculated

[number of top-scoring subsequences reported back in sconng outpdl“labiéi L
TABLE 15A
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i _ = Scoring Results = i
Rnnki Start Position: Subsequgnga Residue ' Score (Estimate of HalT Time of Disassociation of.
R Listing |__ aMolecule Containing This Subscquence) J
RPKGLGLGE 120.000 )
_ HPHETGHCL 40000 |
RPLWHESDE —40.000 I
~ LPGPTTAGE 20.000 |
_KseaTeTsy 2000 =
ASRQTSMAL =0 l
_ HSRSISCPL ~15.000
GPKIQDEGY == 12.000 -
SPTELDKNV 00 i
LSSTDAGLE B . 7500 ._._!
KVKRMAVDL 6.000 1
~EokveolM - 000 =
~LPKSTSATT | 6.000
[ xrgoewL | “3.000
KN@_{(_gﬁxL (I 76000
MSHPSRRGE [_” B ST . -.|
OSHHHDHHE { _ 5000 !
R3YNVHHPW i 5.000 1
'RPSSNLNNN |-‘ ) 2000 = i
GISEPIORM | SE=E000 b
GPVGNKRMY 1 4.000 |
RTASRQTSM o TTE000 ] [
"~ DPVFESILT i 3000 B
l T 3w ]
2357 74 { —_p__Pé_KDY;;:;_““ [ ] } }.W_T:—_ |
QRMQRPKGL ] 3.000 |
~ MAVOLPQDI { _ 2400 |
T KVKKRKLKI i 7400 ;
VPDPVFEST j 2.400
~ HSDIDDOML - 120
Echoed User Peptide Sequence
(length = 504 residues)
1 MEELVHOLVS ALEESSEQAR GGFAETGDHS RSISCPLKRQ NRKRRGRKRR
51 SYNVHHPWET GHCLSEGSDS SLEEPSKDYR ENHNNNKKDH SOSDDOMLVA
101 KRRPSSNLNN NVRGKRPLWH ESDFAVONVG NRTLRRRRKV KRMAVOLPQOD
151 LSNKRTMTQP PEGCRCQOMD SDRAYQYQEF TKNKVKKRKL KIIRQGRKIQ
201 DEGVVLESEE TNQTNKDKME CEEQKVSDEL MSESDSSSLS STODAGLETND
251 EGROGODEQS DWEYEKESGEC ACGITGVVEW WEKEDPTELD KNVPOBVEES
301 {LTGSFPLMS HPSRAGFQAB LSRLAGMSSK NIKKSCGTPT SMVRIPGPVG
351 NKRMVAFSPD SHHHORWESP GARTEHDOHQ LLRDNRAERG HKKNCSVRTA
401 SROTSMALGS LCTGOIKRRR KAAPLPGPTT AGEVGENAQP ILENNIGNRM
451 LONMGKTPGS GLGRDGKGLS EPTQAMQRPK GLGLGFPLEK STSATTTENA

401 GKSA

TABLE 15B
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HLLA peptide motif search results

User Parameters and Scoring Information
‘method sclected to imit number of results ﬁ_ —
. Tumber of esuls requestad —
K moleoale type seloeted

Jength selected for SLbSEqUCTICES (0 b6 SCOred

echoing modc selected for input sequence

. " echoing format
Tength of user’s input peptide sequence

|
i
f

i o C

__fumber of subsequence scorcs —
{number of top-scoring subsequences reported back in scoring output table 30

TABLE 16A

113
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Scoring Results

Score (Estimate of Hall Tlme of D

Rank'lgtan Position, Subsequence Residue | sassociation of |
R ~ Listing a Molecule Containing This Sub
[T 3 R D1 sz
Ll 2P LRGRVE ! W ;
. SSLEePSKDY [ 20.000 ;
_ GPKIQDEGVY “TR.006 :
QARLSRLHGM 18,000 ===
 ESSEQARGGF 10.000 |
"VAKRCPSSAL, ’ 5000
Iy A — L}
RPSSnLNNNV i 2.000 — ]
.. Ji
RPLWhESDFA i 6.000 ]
T.PKSESATTT i 5000 = d
veDRvFESIL | L =
_ ESILtGSFPL | — 3000 ; ;
_ SSLSSTOAGL i 5000
KGISePIQAM =500
HPWELGHCLS i 4000
LPQDi§SNKRT i 4.000
Leceetacry _ 4000
“520SHAHDHW 3.000
~ LMSE3DSSSL 3.000
RQGOAEQSOW - 3000 ;
TASRQTSHHL 3000 ;
 KVKKCKLKII 5400 H
_ NIGNrMLQWM 7000 i
RQTSMHLGSL ~=7.000 i
 SLLTGSERLM 2000 —
KSGGt PTSMV 2.000
FVGERAQPIL 2000 i
ETNQt RKDKM 1 2.000 ]
CLSEgSDSSL o 2.000
FPLPKSTSAT 2.000
RGEQaRLSRL 2.000
Echoed User Peptide Sequence
(length = 504 residues)
1 MEELVHOLVS ALEESSEQAR GGFAETGDHS RSISCPLKRQ ARKRRGRKRR
[ SYNVHHPWET GHCLSEGSDS SLEEPSKDYR ENHNNNKKDH 5D3DDOMLVA
101 KRRPSSNLNN NVRGKRPLWH ESOFAVDNVG NRTLRRRRKV KRMAVDLPQD
151 TSNKRTMTQP PEGCRDQOMD SDRRYQYQEF TKNKVKKRKL KIIRQGPKIQ
201  DEGVVLESZE TNQTNKDKME CEEQKVSDEL MSESDSSSLS STDAGLFTND
251  EGRQGDDEQS DWFYEKESGG ACGITGVVPW WEKEDPTELD KNVEDPVEES
301 ILTG3FPLMS HPSRRGFQAR LSRLHGMSSK NIKKSGGTET SMVPIPGPVG
351  NKRMVHESPD SHHHDHWFSP GARTEHDQHQ LLRDNRAERG HKKNCSVRTA
401  SRQUSMHLGS LCTGDIKRRR KAAPLPGPTT RGEVGENAQP ILENNIGNRM
451 LONMGWTPGS GLGRDGKGIS EPIQAMQRPK GLGLGEPLPK STSATTTENA
S01 GKSA
TABLE 16B 114
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Use of a viral vector comprising the polynucleotide of SEQ ID NO:1 for the
preparation of a medicament to elicit an immune response against the protein of SEQ
ID NO:2.

2. The use of claim 1, wherein the viral vector is derived from a virus selected
from the group consisting of vaccinia, fowlpox, canarypox, adenovirus, influenza,
poliovirus, adeno-associated virus, lentivirus, and sindbus virus.

3. The use of claims | or 2, wherein the immune response induces B cell activation
resulting in antibody production, wherein the antibodies produced specifically bind to
the protein of SEQ ID NO:2,

4. The use of claims 1 or 2, wherein the immune response is activation of a T cell
that is a cytotoxic T cell (CTL), whereby the activated CTL kills an autologous cell that
expresses the protein of SEQ ID NO:2.

5. A pharmaceutical composition comprising a viral vector comprising the
polynucleotide of SEQ ID NO:1 for the preparation of a medicament to elicit an
immune response against the protein of SEQ 1D NO:2.

6. The pharmaceutical composition of claim 5, wherein the viral vector is derived
from a virus selected from the group consisting of vaccinia, fowlpox, canarypox,

adenovirus, influenza, poliovirus, adeno-associated virus, lentivirus, and sindbus virus.

7. The pharmaceutical composition of claim 5, wherein the viral vector is derived
from canarypox.

8. The pharmaceutical composition of claim 5, wherein the viral vector is derived
from adenovirus.

9. A method of eliciting an immune response against the protein of SEQ ID NO:2

in a subject, the method comprising administering to the subject a viral vector
comprising the polynucleotide of SEQ ID NO:1,
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1/14

FIG. 1

GATCAAGCTTTTTTTTTTTTTTTTTTTTTTTTTTGGATAACAACGATGAGGTTTATTTTTGTCAAAACA
TCCAAGGGAAACATTARTTGTTGTTTGTCAACTGTGAACTTCACACTACATTGTCTAARGGATAGAAAAT
TGATGGGTATCACTCTGTCAGAAAATCCTCACCAAGAAGCCAATTCAAGGAATATGAAATTGACAAGCT
TTTCAAACAAAGATGTGTTCGGACTTCACTCATGCGATGGTAGGTCTTTTGGGTTACAATAGATAGGGA
TGATATARAACACAATCTTTTCCTGTCTATTCCATTTTAGAAACTGGTGGGTGTCCTCACGTTTGTCTG
GGCATTGCAGCACTGCACACATACATGAATTAAGCAAAGCATCGGAARGTATTGACACATGAGACTARA
ATARATAAGAG
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FIG.

CAT

GAA

AGT

CAC

11
CAC GAG
65
GCT TCG
119
CCG ATC
173
GAG CTG

281
CGC CAC

335
CCG TGG

389
CCA AGC

443

605

TTT

Geha

GAG

AAG

2/14
20 29 38
GAR GTC GCC GGT GCT GTT GTA GTT GGA
74 83 92
CCA GGC TCC TGG GTG TCG TTA ATG TTC
128 137 146
GCT CCA GCA GCC GGG AAC AGC TGG CAT
182 191 200
CAT GAC CTT GTC TCA GCA TTG GAA GAG
K D L V S A L E E
236 245 254
GCT GAA ACA GGA GAC CAT TCT CGA AGT
A E T G D H S R 8
290 299 308
AGG AMM AGG AGA GGG AGA ARA CGG AGG
R_Xx ® B 6 R_X R R
344 353 362
ACT GGT CAC TGC TTA AGT GAAR GGC TCT
T G H C L S E G §
398 407 116
GAC TAT AGA GAG ARAT CAC AAT AAT AAT
D Y R E N H N N N
452 461 470
CAA ATG TTA GTA GCA AAG CGC AGG CCG
g M L v A [K_R R B
506 515
GGG ARA AGA CCT CTA TGG CAT GAG TCT
G K R P L W H E 8§
560 569 578
AGA ACT CTG CGC AGG AGG AGA ARG GTA
R T L R R R R K
614 623 632
GAC ATC TCT AAC ARA CGG ACA ATG ACC
D I § N K R T M T
668 677 686
GAC ATG GAC AGT GAT AGA GCC TAC CAG
D M D S8 D R A Y Q
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47
GTC TGT

101
GGG GCC

155
TTC AGT

209
AGC TCA

263

641
CAG CCA

695
TAT CAA

YoQ

TCA CGC

GCC GGG

272
TGC CCT

326
AAT GTG

380
AGT TTA

488
AAC TTA

596
ATG GCA

650
CCT GAG

704

E F
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FIG. 2B

713

ACC AAG AAC
T K N

767

ATC CAA GAT
I Q D

821

GAC AAA ATG
D K M
875

GAT TCC AGC
D S§ 8

929

AGA CAA GGT
R Q G
983

GCA TGT GGT
A& C G

1037

CTA GAC AAA
L D K
1091

CCC CTT ATG
P L M

1145

CAT GGA ATG
H G M
1199

GTA CCC ATT
v P I
1263

TCT CAT CAC
s H H
1307

CAT CAG CTT
H Q L

TCA

GTC AAA AAA AGA AAG

1046
GTA CCA

1100
CAC CCA

1262
GAC CAT

D H

GTC

TGG

W

GGT

GARA

3/14

731
K R {
785

GTT TTA GAA
v L E
839

GAG CAA AAA
E Q K
893

AGC ACT GAT
s T D
947

CAG AGT GAC
Q s o
1001

GTT GTG CCC
v v P
1055

GAT CCT GTC
D PV
1109

AGC AGA AGA
S R R
1163

AAT ATT AAA
N T K
1217

GTG GGT AARC
v G N
1271

TGG TTT AGC
W F S
1325

ART CGA GCT
N R A

E

843
TCA GAT

$02

958
TTC TAC

1010
TGG GAA

W E

1064
GAA AGT

E S

1118
TTC CAA

F Q

1172
TCT GGA

S G

1226
AGA ATG

1280
GGG GCT

1334
AGA GGA

R G

-125-

ARG

ATC

749

803
AAC CRG

857
CTC ATG

911
ACC AAT

965
AAG GAA

1019
GAA GAT

E D

1073
TTA ACT

1235
CAT TTT

H F

920
GAG GGA

1028
ACT GAG

1190

T TCA ATG

s M
1244
CCG GAT

1298

T GAC CAG
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FIG.

GAT

CcCT

GGA

2C

1361 1370
AGA ACA GCC AGC AGG CAA

R T A § R Q

1415 1424
ATC AAA CGG AGA AGA RAA

T TR RORTH

1469 1478
GTA GGT GAA AAT GCC CAG

vV G E N A Q

1523 1532
CAG AAT ATG GGC TGG ACG

1631 1640
CTA CCA AAA AGT ACT TCC

L P K s T S

1685 1694
GAA AAG CAR AGA AGA AAT

1739 1748

AAA ATG ATA ACA TGA CTT
1793 1802

CAT CAC TCT AGC TTC CTT
1847 1856

TTT CAT CAC AAT TCA TGG
1901 1310

AGT AAT TTC CAG CTA TTT
1955 1964

TTA GTC TCA TGT GTC AAT
2009 2018

AGT GCT GCA ATG CCC AGA

2063 2072
TAG ACA GGA AAA GAT TGT

2117 2126
CCT ACC ATC GCA TCA GTG

4/14

1379
ACA AGC

T $

1433
GCT GCA

A A

1487
CCA ATC

P 1

1541
CCT GGG

P G

1595

ATG CAG

Mo Q

1649
GCA ACT

A T

1703
GTT TTA

1757
CTG TTT
1811
ACT GCA
1865
TGC TAA

1919
CTA GGT
1973
ACT TTC
2027
CAA ACG
2081
GTT TTA
2135
AAG TCC

cer

CTA

AGG

ACT

CAG

TTG

TAC

AAT

1388
CAT TTA

1442
TTG CCT

L P

1496
GAA AAT

1604
CCh AAG

P K

1658
ACC ccC

T P

1712
ACT TTA

1766
ARG CAA
1820
AGT CCT
1874
GAA AAC

1982
TGC TTT
2036
GCA CAC
2090
CAT CCC
2144
CAC ATC
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AAT

GCT

CCA

TAT

TTT

1397
TCC TTA
8 L

1451
CCT ACT
T
1505
ATT GGA
1 G
1559
CGA GAT
R D
1613
TTA GGA
L G
1667
GCA GGA
A G
1721
ACT ATG
1775
TCT ACA
1823
ATA GTG
1883
TGC ACT
1937
TCG TTT
1991
TAA TTC
2045
CCA GTT
2089
CTA TTG
2153
GTT TGA

TGC

ACT

GGC

ARA

1406
ACG GGA
T G

1460
GCA GGA
A G
1514
C CGA ATG
R M
1568
AAG GGG
K G
1622
GGA TTT
G F
1676
TCC GCC
S A
1730
CAT TGT
1784
CCT CAA
1838
GAA ATG
1892
ATT TTT
1946
TTA TTT
2000
TAT GTG
2054
" AAA ATG
2108
CCC AAA
2162
GCT TGT
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5/14
FIG. 2D

2171 2180 2189 2198 2207 2216
CAA ‘PTT CAT ATT CCT TGA ATT GGC TTC TTG GTG AGG ATT TTC TGR CAG AGT GAT
2225 2234 2243 2252 2261 2270
ACC CAT CAA TTT TCT ATC CTT AGA CAA TGT AGT GTG AAG TTC ACA GTT GAC AAA

2279 2288 2297 2306 2315 2324
CRA CAA TTA ATG TTT CCC TTG GAT GTT TTG ACA AARA ATA AAC CTC ATC GTT GTT

ATC ACC AAA AAR ARA ARA AAA AA 3
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FIG.

FIG.

3A

3B

[SIFS

1

116
121

176
179

229
239

287
298

744
444

6/14

MDELVHDLASALEQTSEQNKLG- - ELWEEMALSPRQORRQLRKRRGRKRRS - DFTHLAEH
MEELVHDLVSALEESSEQARCGFAETGDHSRSISCPLKRQARKRRGRKRRSYNVHHPHET

P LT T s evaeseeans .o

TCCYSEASESSLDEATKDCREVAPVT - -NFSDSDDTM- VAKRRPA - - LNAIVKSKQHSWH
GHCLSEGSDSSLEEPSKD' JMLVAKRRPSSNLNNNVRGKRELWH

P T Y P T L T T

ESDSFTENAPCRPLRRRRKVKRVTSEVAASLQQKLKVSDHSY ERGCRPKSAKKQRLSRWK
ESDFAVDNVGNRTLRRRRKVKRMAVDLPQOISNKRTMT - -QPPEGCRDQDMDSDRAYQYQ

e e aeserenes . .

ENTPWTSSGH- - - - - - -GLCESAENRTFLSKTGRKERMECETDEQKQGSDENMSECETSS
EFTKNKVKKRKLKIIRQGPKIQDEGVVLESEETNQTNKDKMECEEQKVSDELMSESDSSS

VC5SSDTGLFTNDEGRQGDDEQSDWFYEGECVPGFTVPNLLPKWAPDHCSEVERM- -DSG
L~ SSTDAGLFTNDEGRQGDDEQSDWF YEKESGGACG LTGVV PWWEKEDPTELDKNVFD RV

#u b swtecsassacsssrsersie .. .

LOKFSDSTFLLPSRPAQRGYHTRLNRLPGAAARCLRK
FESILTGSFPLMSHPSRRGFQARLSRLHGMSSKNIKK

SNIGNKMLQAMGWREGSGLGRKCQGITAPIEAQVRLKGAGLG
NNIGNRMLQNMGWT PGSGLGRDGKG I SEPIQAMQRPKCLGLG

eren man wie rarrews vk we o+ e ve ses
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SEQUENCE LISTING
<1108> UroGenesys, Inc.

<120> 84P2AY%: PROSTATE AND TESTIS SPECIFIC
PROTEIN HIGHLY EXPRESSED IN PROSTATE CANCER

<130> 129.1WOU1
<160> 28
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 2345

<212> DNA

<213> Homo Sapiens

<220>
<221> CDS
<222> (163)...(1674)

<400> 1
attcggcacg aggtggaagt cgccggtget gttgtagttg gagtctgttc acgggectga 60
gcettegagge caggetectg ggtgtegtta atgttcgggg ccgecgggcg ccaaccgate 120
ggagctecag cagccgggaa cagctggcat ttcagtagaa cc atg gag gag ctg 174
Met Glu Glu Leu
1

gtt c¢at gac ctt gtc tca gca ttg gaa gag agc tca gag caa gct cga 222
Val His Asp Leu Val Ser Ala Leu Glu Glu Ser Ser Glu Gln Ala Arg

ggt gga ttt gct gaa aca gga gac cat Lct cga agt ata tct tge cct 270
Gly Gly Phe Ala Glu Thr Gly Asp His Ser Arg Ser Ile Ser Cys Pro
25 30. 35

Ctg aaa cgc cag gca agy aaa agg aga dgg aga daa cgg agy tcg tat 318
Leu Lys Arg Gln Ala Arg Lys Arg Arg Gly Arg Lys Arg Arg Ser Tyr
40 45 S0

aat gtg cat cac ccg tgg gag act ggt cac tgc tta agt gaa ggc tet 366
Asn Val His His Pro Trp Glu Thr Gly His Cys Leu Ser Glu Gly Ser
55 60 65

gat tct agt tta gaa gaa cca agc aag gac tat aga gag aat cac aat 414
Asp Ser Ser Leu Glu Glu Pro Ser Lys Asp Tyr Arg Glu Asn His Asn
70 75 a0

aat aat aaa aaa gat cac agt gac tct gat gac caa atg tta gta gca 462
Asn Asn Lys Lys Asp His Ser Asp Ser Asp Asp Gln Met Leu Val Ala
85 90 8s 100
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aag
Lys

cct
Pro

act
Thr

cag
Gln

aga
Arg
165

acce

Thr

cca

cag
Gln

gag
Glu

gga
Gly
245

gac
Asp

gtt
val

gta
val

atg
Met

cge
Arg

cta
Leu

ctg
Leu

gac
Asp
150

gat
Asp

aag
Lys

Lys

ace
Thr

cte
Leu
230

ttg
Leu

tgg
TYp

gty
val

cca
Pro

tca
Ser
310

agg
Arg

tgg
Trp

cge
Arg
135

atc
Ile

cag
Gln

aac
Asn

atc
Ile

aat
Asn
215

atg
Met

tet
Phe

ttc
phe

cce
bro

gat
Asp
295

cac
His

ccg
Pro

cat
His
120

agg
Arg

tct
Ser

gac
ASp

aaa
Lys

caa
Gln
200

aag
Lys

agt
Ser

acc
Thr

tac

Tyr

tgg
Trp
280

cct

Pro

ceca
Pro

tca
Ser
105

agg
Arg

aac
Asn

atg
Met

gtc
val
185

gat
Asp

gac
Asp

gaa
Glu

aat
Asn

gaa
Glu
265

tgg
Trp

gtc
val

age
Ser

tca
Ser

tct
Ser

aga
Arg

aaa
Lys

gac
Asp
170

aaa
Lys

gaa
Glu

aaa
Lys

agt
Ser

gat
Asp
250

aag

Lys

gaa
Glu

tet
Phe

aga
Arg

aac
Asn

gat
Asp

aag
Lys

<99
Arg
155

agt
Ser

aaa
Lys

gga
Gly

atg
Met

gat
Asp
235

gag
Glu

gqaa
Glu

aag
Lys

gaa
Glu

aga
Arg
318

tta
Leu

344
Phe

gta
val
140

aca
Thr

gat
Asp

aga
Arg

gta
val

gaa
Glu
220

tce
Ser

gga
Gly

tca
Ser

gaa
Glu

agt
Ser
300

ggt
Gly

aat
Asn

gct
Ala
125

aaa
Lys

atg
Met

aga
Arg

aag
Lys

qtt
val
205

tgt
Cys

agc
Ser

aga
Arg

ggt
Gly

gat
Asp
285

atc

Ile

tte
Phe

aat
Asn
110

gtg
Val

cgc
Arg

acc
Thr

gce
Ala

ttg
Leu
150

tta
Leu

gaa
Glu

agt
Ser

caa
Gln

992
Gly
270

cct

Pro

tta
Leu

caa
Gln

aat
Asn

gac
Asp

atg
Met

cag
Gln

tac
Tyr
175

aaa
Lys

gaa
Glu

g9ag
Glu

cte
Leu

gqgt
Gly
255

gca

Ala

act
Thr

act
Thr

gct
Ala

gre
val

aat
Asn

gca
Ala

cca
Pro
160

cag
Gln

ata
Ile

agt
Ser

caa
Gln

age
Ser
240

gat
Asp

tgt
Cys

gag
Glu

agt
Gly

aga
Arg
320

cga
Arg

gtt
Val

gta
val
145

cct
Pro

tat
Tyr

atc
Ile

gag
Glu

aaa
Lys
225

agc

Ser

gat
Asp

ggt
Gly

cta
Leu

tct
Ser
305

Leu

999
Gly

993
Gly
130

gat
Asp

gag
Glu

caa
Gln

aga
Arg

gaa
Glu
210

gtc
val

act
Thr

gaa
Glu

atc
Ile

gac
Asp
290

ttt
Phe

agt
Ser

aaa
Lys
115

aat
Asn

cte
Leu

ggt
Gly

gaa
Glu

caa
Gln
195

acg
Thr

tca
Ser

gat
Asp

cag
Gln

act
Thr
275

aaa

Lys

cce
Pro

cgc
Arg

aga
Arg

aga
Arg

cca
Pro

tgt
Cys

344
Phe
180

gga
Gly

aac
Asn

gat
Asp

gct
Ala

agt
Ser
260

gga
Gly

aat
Asn

ctt
Leu

ctt
Leu

510

S58

606

654

750

798

846

894

942

9390

1038

1086

1134
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cat
His
328

tca
Ser

144
Phe

Arg

aga
Arg

agc
Ser
405

ate
Ile

gga
Gly
485

gga
Gly

gga
Gly

atg
Met

tee
Ser

aca
Thr

gga
Gly
350

atg
Met

get
Ala

gece
Ala

atg
Met

tct
Ser
470

tee
Phe

aaa
Lys

atg tct tca aag aat att
Met Ser Ser Lys Asn Ile
330

gta ccc att cct gge cca
val Pro Ile Pro Gly Pro

345

ccg gat tct cat cac cat
Pro Asp Ser His His His

360

gag cat gac cag cat cag
Glu His Asp Gln His Gln

37s

380

cac aag aaa aat tgt tct
His Lys Lys Asn Cys Ser

395

cat tta gga tcc tta tge
His Leu Gly Ser Leu Cys
410

gca cct ttg cct gga cct
Ala Pro Leu Pro Gly Pro

425

cag cca atc cta gaa aat
Gln Pro Ile Leu Glu Asn

440

gge tgg acyg cct ggg tca
Gly Trp Thr Pro Gly Ser

455

460

gag cca att caa gcc atg
Glu Pro Ile Gln Ala Met

475

cct ¢ta cca aaa agt act
Pro Leu Pro Lys Ser Thr
490

aaa aaa tct
Lys Lys Ser
335

gtg ggt aac
val Gly Asn
350

gac cat tgg
Asp His Trp
365

ctt ctg aga
Leu Leu Arg

gtg aga aca
val Arg Thr

acq gga gat
Thr Gly Asp
415

act act gca
Thr Thr Ala
430

aat att gga
Asn Ile Gly
445

ggc ctt gga
Gly Leu Gly

cag agg cca
Gln Arg Pro

tee gea act
Ser Ala Thr
495

gga ggg act
Gly Gly Thr

aag aga atg
Lys Arg Met

ttt age cct
Phe Ser Pro
370

gat aat cga
ASp Asn Arg
385

gce age agg
Ala Ser Arg
400

atc aaa cgg
Ile Lys Arg

gga ttt gta
Gly Phe Vval

aac cga atg
Asn Arg Met
450

cga gat ggc
Arg Asp Gly
465

aag gga tta
Lys Gly Leu
480

act acc cce
Thr Thr Pro

cca act
Pro Thr
340

gtt cat
Val His
355

999 get
Gly Ala

gct gaa
Ala Glu

caa aca
Gln Thr

aga aga
Arg Arg
420

ggt gaa
Gly Glu
43S

ctt cag
Leu Gln

aag ggg
Lys Gly

gga ctt
Gly Leu

aat gca
Asn Ala
500

tce gee taagaaaagc aaagaagaaa tgttttacag actttattca

Ser Ala

ctatgtccca ttgttctaaa
tgcctcaaac acatcactcet
tgggatttca tcacaattca
gtaatttcca getatcecta
catgtgtcaa tactttecga
ccagacaaac gtgagcacac

atgataacat
agcttcckta
tggtgctaaa
ggtataaaga
tgcettgett
ccaccagete

gacttctgte
ctgcatacag
atgaaaacct
gcagctegtt
aattcatgta
ctaaaatgga

tttgaagcaa
tectgecata
ctgeacttta
tctettatet
tgtgtgcagt
atagacagga

aaatctacat
gtgagagaaa
atcttettca
attttagtet
getgeaatge
aaagattgtg

1182

1230

1278

1326

1374

1422

1470

1518

1566

1614

1662

1714

1774
1834
1894
1954
2014
2074
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ttttatatca tcectatcta ttgtaaccca aaagacctac catcgcatca gtgaagtecg 2134
aacacatctt tgtttgaaag gcttgtcaat ttcatattcc ttgaattgge ttcttggtga 2194
ggattttctg acagagtgat acccatcaat tttctatcct tagacaatgt agtgtgaagt 2254
tcacagttga caaacaacaa ttaatgtttc ccttggatgt tttgacaaaa ataaacctca 2314
tegttgttat caccaaaaaa aaaaaaaaaa a 2345

<210> 2

<211> 504

<212» PRT

<213> Homo Sapiens

<4Q00> 2
Met Glu Glu Leu Val His Asp Leu Val Ser Ala Leu Glu Glu Ser Ser
1 5 10 1s
Glu Gln Ala Arg Gly Gly Phe Ala Glu Thr Gly Asp His Ser Arg Ser
20 25 30
Ile ser Cys Pro Leu Lys Arg Gln Ala Arg Lys Arg Arg Gly Arg Lys
35 40 45
Arg Arg Ser Tyr Asn Val His His Pro Trp Glu Thr Gly His Cys Leu
50 55 60

Ser Glu Gly Ser Asp Ser Ser Leu Glu Glu Pro Ser Lys Asp Tyr Arg
65 70 75 a0
Glu Asn His Asn Asn Asn Lys Lys Asp His Ser Asp Ser Asp Asp Gln

Met Leu Val Ala Lys Arg Arg Pro Ser Ser Asn Leu Asn Asn Asn Val
100 105 110
Arg Gly Lys Arg Pro Leu Trp His Glu Ser Asp Phe Ala Vval Asp Asn
115 120 125
Val Gly Asn Arg Thr Leu Arg Arg Arg Arg Lys Val Lys Arg Met Ala
130 135 140
Val Asp Leu Pro Gln Asp Ile Ser Asn Lys Arg Thr Met Thr Gla Pro
145 150 155 160
Pro Glu Gly Cys Arg Asp Gln Asp Met Asp Ser Asp Arg Ala Tyr Gln
165 170 175
Tyr Gln Glu Phe Thr Lys Asn Lys val Lys Lys Arg Lys Leu Lys Ile
180 185 190
Ile Arg Gln Gly Pro Lys Ile Gln Asp Glu Gly Val Val Leu Glu Ser
195 200 205
Glu Glu Thr Asn Gln Thr Asn Lys Asp Lys Met Glu Cys Glu Glu Gln
210 215 220
Lys Val Ser Asp Glu Leu Met Ser Glu Ser Asp Ser Ser Ser Leu Ser
225 230 235 240
Ser Thr Asp Ala Gly Leu Phe Thr Asn Asp Glu Gly Arg Gln Gly Asp
245 250 255
Asp Glu Gln Ser Asp Trp Phe Tyr Glu Lys Glu Ser Gly Gly Ala Cys
260 265 270
Gly Ile Thr Gly val val Pro Trp Trp Glu Lys Glu Asp Pro Thr Glu
275 280 285
Leu Asp Lys Asn Val Pro Asp Pro Val Phe Glu Ser Ile Leu Thr Gly
290 295 300
Ser Phe Pro Leu Met Ser His Pro Ser Arg Arg Gly Phe Gln Ala Arg
305 310 315 320
Leu Ser Arg Leu His Gly Met Ser Ser Lys Asn Ile Lys Lys Ser Gly
325 330 335
Gly Thr Pro Thr Ser Met Val Pro Ile Pro Gly Pro Val Gly Asn Lys

o
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340

Arg Met Val His Phe Ser Pro Asp

355 360
Ser Pro Gly Ala Arg Thr Glu His
370 375

Asn Arg Ala Glu Arg Gly His Lys

385 390

Ser Arg Gln Thr Ser Met His Leu

405

Lys Arg Arg Arg Lys Ala ala Pro
420

Phe val Gly Glu asn Ala Gln Pro

435 440
Arg Met Leu Gln Asn Met Gly Trp
450 455

Asp Gly Lys Gly Ile Ser Glu Pro

465 470

Gly Leu Gly Leu Gly Phe Pro Leu

485

Thr Pro Asn Ala Gly Lys Ser Ala
500

<210> 3

<211> 425

<212> DNA

<213> Homo Sapiens

<400> 3

gatcaagctt trrttrtttt ttttettttt

60

gtcaaaacat ccaagggaaa cattaattgt

120

tgtctaagga tagaaaattyg atgggtatca

180

attcaaggaa tatgaaattg acaagccttt

240

gcgatggtag gtcttttggg ttacaataga

300

gtctattcca ttttagaaac tggtgggtge

360

cacacataca tgaattaagc aaagcatcgg

420

aagag

425

<210> 4

<211> 7

«212> DNA

<213> Homo Sapiens

<400> 4

aacatgg

7

<210> 5

345
Ser

Asp

Gly
Leu
425
Ile
Thr
lle

Pro

ttttggataa
tgtttgtcaa
ctctgtcaga
caaacaaaga
tagggatgat
gctcacgttr

aaagtattga

His
Gln
Asn
Ser
410
Pro
Leu
Pro

Gln

Lys
490

His His

His Gln
380

Cys Ser

395

Leu Cys

Gly Pro
Glu Asn
Gly Ser

460
Rla Met

475
Ser Thr

-141-

ASp
365
Leu
Val
Thr
Thr
Asn
445
Gly
Gln

Ser

350
His

Leu
Arg
Gly
Thr
430
1le
Leu
Arg

Ala

caacgatgag
ctgtgaactt
aaatcectcac
tgtgttcgga
ataaaacaca
gtcrgggeat

cacatgagac

Trp
Arg
Thr
Asp
415
Ala
Gly
Gly
Pro

Thr
495

gtttattttt
cacactacat
caagaagcca
cttcactgat
atcttettcct
tgcagcacty

taaaataaat

Phe
Asp
Ala
400
Tle
Gly
Asn
Arg
Lys

480
Thr
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<211> 320
<212> PRT
<213> Homo Sapiens

<400> 5

Met
1
Glu
Arg
Ser
Ser

6S
Pro

Glu
Arg
Gln
145
Lys
Trp
Phe

Glu

Ser

Asp

Thr
305

Asp Glu
Gln Asn
Gln Gln

Asp Phe
50
Glu Ser

val Thr
Pro Ala

Ser Asp

115
Arg Lys
130

Ser Ala
Thr Ser

Leu Ser
195

Gln Lys

210

Val Cys

Gln Gly
Pro Gly

Cys Ser
275

Ser Thr

290

Arg Leu

<210> 6
<211> 42
<212> PRT
<213> Homo Sapiens

<400> 6
Ser Asn Ile Gly Asn

1

Leu
Lys
20

Arg
Thr
Ser
Asn
Leu
100

Ser

val

Ser
Asp
Phe
260
Glu

Phe

Asn

Val
Leu
Arg
His
Leu
Phe
85

Asn
Phe
Lys
val
Lys
165
Gly
Thr
Gly
Ser
Asp
245
Thr
val

Leu

Arg

5

His
Gly
Gln
Leu
Asp
Ser
Ala
Thr
Arg
Ser
150
Gln
His
Gly
Ser
Ser
230
Glu
val
Glu
Leu

Leu
310

Asp
Glu
Leu
Ala
55

Glu
Asp
Ile
Glu
val
135
Asp
Arg
Gly
Arg
Asp
215
Asp
Gln
Pro
Arg
Pro

255
Pro

Leu

Leu

Ala

Trp

+ 25

Arg
Glu
Ala
Ser
val
Asn
120
Thr
Trp
Leu
Leu
Lys
200
Glu
Thr
Ser
Asn
Met
280

Ser

Gly

Lys
His
Thr
Asp
Lys
105
Ala
Ser
ser
Ser
Cys

185
Glu

Leu
265
Asp
Arg

Ala

Lys Met Leu Gln

Ser
Glu
Arg
Thr
Lys
Asp
90

Ser
Pro
Glu
Tyr
Arg
170
Glu
Arg
Met
Leu
Trp
250
Leu
Ser

Pro

Ala

Ala
G:iu
Arg
Cys
Asp
Thr
Lys
Cys
val
Glu
155
Trp
Ser
Met
Ser
Phe

235
Phe

Gly
Ala

Ala
315

Leu
Met
Gly
Cys
60

Cys
Met
Gln
Arg
Ala
140
Arg
Lys
Ala
Glu
Glu

220
Thr

Glu
Rla
Arg
45

Tyr
Arg
Vval
His
Pro
125
Ala
Gly
Glu
Glu
Cys
205
Cys
Asn
Glu
Trp
Asp

285

Cys

Gln
Leu
30

Lys
Ser
Glu
Ala
Ser
110
Leu
Ser
Cys
Asn
Asn
150
Glu
Glu
Asp
Gly
Ala
270
Lys
Gly

Leu

Ala Met Gly Trp Arg
10

Thr
Ser
Arg
Glu
val
Lys
25

Trp
Arg
Leu
Arg
Thr
175
Arg
Thr
Thr
Glu
Glu
255
Pro
Phe
Tyr

Arg

Glu
15

Pro
Arg
Ala
Ala
Arg
His
Arg
Gln
Phe
160
Pro
Thr
Asp
Ser
Gly
240
Cys
Asp
Ser
His

Lys
320

Gly

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

Gln Val Arg Leu Lys Gly Ala Gly Leu Gly

<210>
<211>
212>
<213>

<220>
<223>

<400>

35 40
)
44

DNA
Artificial Sequence

Primer

7

tttrgatcaa gerttrtittt CLUCLLLLLL tLttrttttt tttt

44

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

<220>
<223>»

<400>

-]

42

DNA

Artificial Sequence

Adaptor

8

ctaatacgac tcactatagg gctcgagegg ccgoccggge ag

42

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

<220>
<223>

<400>

9

12

DNA

Artificial Sequence

Adaptor

9

ggccegteet ag

12

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

<220>
<223>

<400>

10
40
DNA
Artificial Sequence

Adaptor

10

gtaatacgac tcactatagg gcagcgtggt cgeggecgag

40

<210>
<211>
<212>

11
10
DNA
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<213> Artificial Sequence

<220>
<223> Adaptor

<400> 11
cggctectag
10

<210> 12

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 12
ctaatacgac tcactatagg gc
22

<210> 13

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 13
tecgageggee gooegggeayg ga
22

<210> 14

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<2235 Primer

<400> 14
agcgtggtcg cggccgagga
20

<210> 15

<21l» 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 15
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atategeege gectcegtegte gacaa
25

<210> 16

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 16
agccacacgc agctcattgt agaagg
26

<210> 17

<211> 24

«<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 17
gacttcactg atgcgatggt aggt
24

<210> 18

<211> 24

<«212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 18
gtcaatactt tccgatgett tget
24

<210> 19

<211> 9

<212> PRT

<213> Homo Sapiens

<400> 19
Ser Ile Leu Thr Gly Ser Phe Pro Leu
1 5

<210= 20

<211> 9

<212> PRT

<2135 Homo Sapiens

<400> 20
Arg Met Leu Gln Asn Met Gly Trp Thr
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<210> 21

<211> 9

<212> PRT

<213> Homo Sapiens

<400> 21
Leu Val His Asp Leu Val Ser Ala Leu
1 5

<210> 22

<211> 9

<212> PRT

<213> Homo Sapiens

<400> 22
Ser Leu Ser Ser Thr Asp Ala Gly Leu
1 5

<210> 23

<211> 9

<212> PRT

<213> Homo Sapliens

<400> 23
Lys Ile Gln Asp Glu Gly Val Val Leu
1 S

<210> 24

<211> 9

<212> PRT

<213> Homo Sapiens

<400> 24
Phe Val Gly Glu Asn Ala Gln Pro Ile
1 5

<210> 25

<211> ¢

<212> PRT

<213> Homo Sapiens

«400> 25
Ile Leu Thr Gly Ser Phe Pro Leu Met
1 5

<210> 26

<211> 9§

¢212> PRT

<213> Homo Sapiens

<400> 26
Lys Met Glu Cys Glu Glu Gln Lys val
1 S
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<210> 27

<211> ¢

<212s PRT

<213> Homo Sapiens

<400> 27

Lys Gly Leu Gly Leu Gly Phe Pro Leu
1 5

<210> 28

<211> 9

<212> PRT

<213> Homo Sapiens

<400> 28

Gly Leu Gly Arg Asp Gly Lys Gly Ile
1 5

1
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