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NUGLEIC ACIDS AND CORRESPONDING PROTEINS ENTITLED 191 P4D12(b)
USEFUL IN TREATMENT AND DETECTION OF CANCER

STATEMENT OF RIGHTS TO INVENTIONS MADE UNDER FEDERALLY SPONSORED RESEARCH
Not applicable.

FIELD OF THE INVENTION

The invention described herein relates to genes and their encoded proteins, termed 191P4D12(b), expressed in
certain cancers, and to diagnostic and therapeutic methods and compositions useful in the management of cancers that
express 191P4D12(b).

BACKGROUND OF THE INVENTION

Cancer is the second leading cause of human death next to caronary disease. Worldwide, millions of people die
from cancer every year. In the United States alone, as reported by the American Cancer Society, cancer causes the death of
well over a half-milion people annually, with over 1.2 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 expetience 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 30,000 men die annually of this disease - second only to lung cancer. Despite the magnitude of these
figures, there is still no effective treatment for metastatic prostate cancer. Surgical prostatectomy, radiation therapy,
hormone ablation therapy, surgical castration and chemotherapy continue to 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 tumor marker that can accurately detect early-stage, localized tumors
remains a significant limitation in the diagnosis and management of this disease. Although the serum prostate specific
antigen (PSA) assay has been a very useful tool, however its specificity and general utility is widely regarded as lacking in
several important respects.
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Progress in identifying additional specific markers for prostate cancer has been improved by the generation of
prostate cancer xenografts that can recapitulate different stages of the disease in mice. The LAPC (Los Angeles Prostate
Cancer) xenografts 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 (Kiein 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 (Hubert, et al., 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 facilitated efforts to diagnose and
treat prostate cancer, there is need for the identification of additional markers and therapeutic targets for prostate and related
cancers in order fo further improve diagnosis and therapy.

Renal cell carcinoma (RCC) accounts for approximately 3 percent of adult malignancies. Once adenomas reach a diameter
of 20 3 cm, malignant potential exists. In the adult, the two principal malignant renal tumors are renal cell adenocarcinoma
and transitional cell carcinoma of the renal pelvis or ureter. The incidence of renal cell adenocarcinoma is estimated at more
than 29,000 cases in the United States, and more than 11,600 patients died of this disease in 1998. Transitional cell
carcinoma is less frequent, with an incidence of approximately 500 cases per year in the United States.

Surgery has been the primary therapy for renal cell adenocarcinoma for many decades. Until recently, metastatic
disease has been refractory fo any systemic therapy. With recent developments in systemic therapies, particulariy
immunotherapies, metastatic renal cell carcinoma may be approached aggressively in appropriate patients with a possibility
of durable responses. Nevertheless, there is a remaining need for effective therapies for these.patients.

Of all new cases of cancer in the United States, bladder cancer represents approximately 5 percent in men (fifth
most common neoplasm) and 3 percent in women (eighth most common neoplasm). The incidence is increasing slowly,
concurrent with an increasing older population. In 1998, there was an estimated 54,500 cases, including 39,500 in men and
15,000 in women. The age-adjusted incidence in the United States is 32 per 100,000 for men and eight per 100,000 in
women. The historic male/female ratio of 3:1 may be decreasing related to smoking patterns in women. There were an
estimated 11,000 deaths from bladder cancer in 1998 (7,800 in men and 3,900 in women). Bladder cancer incidence and
mortality strongly increase with age and will be an increasing problem as the population becomes more elderly.

Most bladder cancers recur in the bladder. Bladder cancer is managed with a combination of transurethral
resection of the bladder (TUR) and intravesical chemotherapy or immunotherapy. The multifocal and recurrent nature of
bladder cancer points out the limitations of TUR. Most muscle-invasive cancers are not cured by TUR alone. Radical
cystectomy and urinary diversion is the most effective means to eliminate the cancer but carry an undeniable impact on
urinary and sexual function, There continues to be a significant need for treatment modalities that are beneficial for bladder
cancer patients.

An estimated 130,200 cases of colorectal cancer occurred in 2000 in the United States, including 93,800 cases of
colon cancer and 36,400 of rectal cancer. Colorectal cancers are the third most common cancers in men and women.
Incidence rates declined significantly during 1992-1996 (-2.1% per year). Research suggests that these dedlines have been
due to increased screening and polyp removal, preventing progression of polyps to invasive cancers. There were an
estimated 56,300 deaths (47,700 from colon cancer, 8,600 from rectal cancer) in 2000, accounting for about 11% of all U.S.
cancer deaths.

At present, surgery is the most common form of therapy for colorectal cancer, and for cancers that have not
spread, it is frequently curative. Chemotherapy, or chemotherapy plus radiation, is given before or after surgery to most
patients whose cancer has deeply perforated the bowel wall or has spread to the lymph nodes. A permanent colostomy
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(creation of an abdominal opening for elimination of body wastes) is occasionally needed for colon cancer and is infrequently
required for rectal cancer. There continues to be a need for effective diagnostic and treatment modalities for colorectal
cancer.

There were an estimated 164,100 new cases of iung and bronchial cancer in 2000, accounting for 14% of ali U.S.
cancer diagnoses. The incidence rate of lung and bronchial cancer is declining significantly in men, from a high of 86.5 per
100,000 in 1984 té 70.0in 1996. inthe 1990s, the rate of increase among women began to slow. In 1996, the incidence
rate in women was 42.3 per 100,000.

Lung and bronchial cancer caused an estimated 156,900 deaths in 2000, accounting for 28% of all cancer deaths.
During 1992-1996, mortality from lung cancer declined significantly among men (-1.7% per year) while rates for women were
still significantly increasing (0.9% per year). Since 1987, more women have died each year of lung cancer than breast
cancer, which, for over 40 years, was the major cause of cancer death in women. Decreasing lung cancer incidence and
mortality rates most likely resulted from decreased smoking rates over the previous 30 years; however, decreasing smoking
patterns among women lag behind those of men. Of concern, although the declines in adult tobacco use have slowed,
tobacco use in youth is increasing again.

Treatment options for lung and bronchial cancer are determined by the type and stage of the cancer and include
surgery, radiation therapy, and chemotherapy. For many localized cancers, surgery is usually the treatment of choice.
Because the disease has usually spread by the time itis discovered, radiation therapy and chemotherapy are often needed
in combination with surgery. Chemotherapy alone or combined with radiation is the treatment of choice for small cell lung
cancer; on this regimen, a large percentage of patients experience remission, which in some cases is long lasting. There is
however, an ongoing need for effective treatment and diagnostic approaches for lung and bronchial cancers.

An estimated 182,800 new invasive cases of breast cancer were expected to occur among women in the United
States during 2000. Additionally, about 1,400 new cases of breast cancer were expected to be diagnosed in men in 2000.
After increasing about 4% per year in the 1980s, breast cancer incidence rates in women have leveled off in the 1990s to
about 110.6 cases per 100,000.

In the U.S. alone, there were an estimated 41,200 deaths (40,300 women, 400 men) in 2000 due fo breast cancer.
Breast cancer ranks second among cancer deaths in women. According to the most recent data, martality rates declined
significantly during 1992-1996 with the largest decreases in younger women, both white and black. These decreases were
probably the result of earlier detection and improved treatment.

Taking into account the medical circumstances and the patient's preferences, treatment of breast cancer may
involve lumpectomy (local removal of the tumor) and removal of the lymph nodes under the arm; mastectomy (surgical
removal of the breast) and removal of the lymph nodes under the arm; radiation therapy, chemotherapy; or hormone therapy.
Often, two or more methods are used in combination. Numerous studies have shown that, for early stage disease, long-term
survival rates after lumpectomy plus radiotherapy are similar to survival rates after modified radical mastectomy. Significant
advances in reconstruction techniques provide several options for breast reconstruction after mastectomy. Recently, such
reconstruction has been done at the same time as the mastectomy.

Local excision of ductal carcinoma in sifu (DCIS) with adeguate amounts of surrounding normal breast tissue may
prevent the local recurrence of the DCIS. Radiation to the breast and/or tamoxifen may reduce the chance of DCIS occurring
in the remaining breast tissue. This is important because DCIS, if left unreated, may develop into invasive breast cancer.
Nevertheless, there are serious side effects or sequelae to these treatments. There is, therefore, a need for efficacious
breast cancer treatments.

There were an estimated 23,100 new cases of ovarian cancer in the United States in 2000. 1t accounts for 4% of

all cancers among women and ranks second among gynecologic cancers. During 1992-1996, ovarian cancer incidence

3




CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

rates were significantly declining. Consequent to ovarian cancer, there were an estimated 14,000 deaths in 2000, Ovarian
cancer causes more deaths than any other cancer of the female reproductive system.

Surgery, radiation therapy, and chemotherapy are treatment options for ovarian cancer. Surgery usually includes
the removal of one or both ovaries, the fallopian tubes (salpingo-oaphorectomy), and the uterus (hysterectomy). In some
very early tumors, only the involved ovary will be removed, especially in young women who wish to have children. In
advanced disease, an attempt is made to remove all intra-abdominal disease to enhance the effect of chemotherapy. There
continues to be an important need for effective treatment options for ovarian cancer.

There were an estimated 28,300 new cases of pancreatic cancer in the United States in 2000. Over the past 20
years, rates of pancreatic cancer heve declined in men. Rates among women have remained approximately constant but
may be beginning to decline. Pancreatic cancer caused an estimated 28,200 deaths in 2000 in the United States. Over the
past 20 years, there has been a slight but significant decrease in mortality rates among men (about -0.9% per year) while
rates have increased slightly among women.

Surgery, radiation therapy, and chemotherapy are treatment options for pancreatic cancer. These treatment
options can extend survival and/or relieve symptoms in many patients but are not likely to produce a cure for most. There is

a significant need for additional therapeutic and diagnostic options for pancreatic cancer.

SUMMARY OF THE INVENTION

The present invention relates to a gene, designated 191P4D12(b), that has now been found to be over-expressed
in the cancer(s) listed in Table 1. Northern blot expression analysis of 191P4D12(b) gene expression in normal tissues
shows a restricted expression pattern in adult tissues. The nucleotide (Figure 2) and amino acid (Figure 2, and Figure 3)
sequences of 191P4D12(b) are provided. The tissue-related profile of 191P4D12(b) in normal adult tissues, combined with
the over-expression observed in the lissues listed in Table |, shows that 191P4D12(b) is aberrantly over-expressed in at least
some cancers, and thus serves as a useful diagnostic, prophylactic, prognostic, and/or therapeutic target for cancers of the
tissue(s) such as those listed in Table .

The invention provides palynucleotides corresponding or complementary {o all or part of the 191P4D12(b) genes,
mRNAs, and/or coding sequences, preferably in isolated form, including polynuclectides encoding 191P4D12(b)-related
proteins and fragments of 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or more than 25
contiguous amino acids; at least 30, 35, 40, 45, 50, 55, 60, 65, 70, 80, 85, 90, 95, 100 or mare than 100 contiguous amino
acids of a 191P4D12(b)-related protein, as well as the peptides/proteins themselves; DNA, RNA, DNA/RNA hybrids, and
related molecules, polynucleotides or oligonucleotides complementary cr having at least a 90% homology fo the
191P4D12(b) genes or mRNA sequences or parts thereof, and polynucleotides or oligonucleotides that hybridize to the
191P4D12(b) genes, mRNAs, or to 191P4D12(b)-encoding polynucleotides. Also provided are means for isolating cDNAs and
the genes encoding 191P4D12(b). Recombinant DNAmolecules containing 191P4D12(b) polynucleotides, cells transformed or
transduced with such molecules, and host-vector systems for the expression of 191P4D12(b) gene products are also provided.
The invention further provides antibodies that bind to 191P4D12(b) proteins and polypeptide fragments thereof, including
polyclonal and monoclonal antibodies, murine and other mammalian antibodies, chimeric antibedies, humanized and fully
human antibodies, and antibodies labeled with a detectable marker or therapeutic agent. In certain embodiments, there is a
proviso that the entire nucleic acid sequence of Figure 2 is not encoded and/or the entire amino acid sequence of Figure 2 is
not prepared. In certain embodiments, the entire nudeic acid sequence of Figure 2 is encoded and/or the entire amino acid
sequence of Figure 2 is prepared, either of which are in respective human unit dose forms.

The invention further provides methods for detecting the presence and status of 191P4D12(b) polynucleotides and
proteins in various biological samples, as well as methods for identifying cells that express 191P4D12(b). A typical embodiment of
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this invention provides methads for monitoring 191P4D12(b) gene products in a tissue or hematology sample having or suspected
of having some form of growth dysregulation such as cancer.

The invention further provides various immunogenic or therapeutic compositions and strategies for treating cancers
that express 191P4D12(b) such as cancers of tissues listed in Table I, including therapies aimed at inhibiting the
transcription, translation, processing or function of 191P4D12(b) as well as cancer vaccines. In one aspect, the invention
provides compositions, and methods comprising them, for treating a cancer that expresses 191P4D12(b) in a human subject
wherein the composition comprises a carrier suitable for human use and a human unit dose of one or more than one agent
that inhibits the production or function of 191P4D12(b). Preferably, the carrier is a uniquely human carrier. In another aspect
of the invention, the agent is a moiety that is immunoreactive with 191P4D12(b) protein. Non-limiting examples of such
moieties include, but are not limited to, antibodies (such as single chain, monaclonal, polyclonal, humanized, chimeric, or
human antibodies), functional equivalents thereof (whether naturally occurring or synthetic), and combinations thereof. The
antibodies can be conjugated to a diagnostic or therapeutic moiety. In another aspect, the agent is a small molecule as
defined herein.

In another aspect, the agent comprises one or more than one peptide which comprises a cytoloxic T lymphocyte
(CTL) epitope that binds an HLA class | molecule in ahuman to elicit a CTL response to 191P4D12(b) and/or one or more
than one peptide which comprises a helper T lymphacyte (HTL) epitope which binds an HLA class 1l molecule in a human to
elicit an HTL response. The peptides of the invention may be on the same or on one or more separate polypeptide
molecules. In a further aspect of the invention, the agent comprises one or more than one nucleic acid molecule that
expresses one or more than ane of the CTL or HTL response stimulating peptides as described above. In yet another
aspect of the invention, the one or more than one nudleic acid molecule may express a moiety that is immunologically
reactive with 191P4D12(b) as described above. The one or more than one nucleic acid molecule may also be, or encodes, a
molecule that inhibits production of 191P4D12(b). Non-limiting examples of such molecules include, but are not limited to,
those complementary to a nucleotide sequence essential for production of 191P4D12(b) (e.g. antisense sequences or
molecules that form a triple helix with a nucleotide double helix essential for 191P4D12(b) production) or a ribozyme effective
to lyse 191P4D12(b) mRNA.

Note that to determine the starting position of any peptide set forth in Tables VII-XXI and XXIi to XLIX (collectively
HLA Peptide Tables) respective fo its parental protein, e.g., variant 1, variant 2, etc., reference is made to three factors: the
particular variant, the length of the peptide in an HLA Peptide Table, and the Search Peptides in Table VIl. Generally, a
unique Search Peptide is used to obtain HLA peptides of a particular for a particular variant. The position of each Search
Peptide relative to its respective parent molecule is listed in Table VII. Accordingly, if a Search Peptide begins at position
“X*, one must add the value “X - 1" to each position in Tables VIII-XXI and XXI{ to XLIX to obtain the actual position of the
HLA peptides in their parental molecule. For example, if a particular Search Peptide begins at position 150 of its parental
molecule, one must add 150 - 1, i.e., 148 to each HLA peptide amino acid position to calculate the position of that amino acid
in the parent molecule.

One embodiment of the invention comprises an HLA peptide, that occurs at least twice in Tables VIll-XX! and XXI!
to XLIX collectively, or an oligonucleotide that encodes the HLA peptide. Another embodiment of the invention comprises an
HLA peptide that occurs at least once in Tables VIII-XXI and at least once in tables XXl to XLIX, or an oligonucieotide that
encodes the HLA peptide.

Another embodiment of the invention is antibody epitopes, which comprise a peptide regions, or an oligonucleotide

encoding the peptide region, that has one two, three, four, or five of the following characteristics:
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i) apeptide region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment up
fo the full length of that protein in Figure 3, that includes an amino acid position having a value equal t or greater than 0.5,
0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Hydrophilicity profile of Figure 5;

i) apeplide region of at least 5 amino acids of a particular peptide of Figure 3, in any whale number increment up
to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or less than 0.5, 0.4,
0.3, 0.2, 0.1, or having a value equal to 0,0, in the Hydropathicity profile of Figure 6;

i) a peptide region of at least § amino acids of a particular peptide of Figure 3, in any whole number increment up
to the full length of that protéln in Figure 3, that includes an amino acid position having a value equal fo or greater than 0.5,
0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Percent Accessible Residues profile of Figure 7;

iv) apeplide region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment up
to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or grealer than 0.5,
0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Average Flexibility profile of Figure 8; o

v) a peptide region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment up
to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or greater than 0.5,
0.8, 0.7, 0.8, 0.8, or having a value equal fo 1.0, in the Beta-turn profile of Figure 9.

In another embodiment, there is provided a peptide selected from the group

consisting of:

a) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 3;
b) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 5;
c) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 7;
d) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 9;
e) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 11;

f) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 13;
2 a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 15;
h) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQID NO: 17;
i) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 19;
D a peptide of eight, nine, ten or cleven contiguous amino acids of SEQ ID NO: 21;
k) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 23:
D a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 25;
m) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 27;
n) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 29;
0) a peptide of Tables VIII-XXI; p) a peptide of Tables XXII-XLV; and q) a peptide
of Tables XL VI to XLIX. The peptide may be at least 90, 91, 92, 93, 94, 95, 96, 97, 98, or
99% homologous to an entire amino acid sequence of a peptide described herein. The

peptide may be a CTL polypeptide or an analog thereof or an antibody peptide epitope.
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In another embodiment, there is provided a peptide related to at least one peptide
selected from the group consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID
NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19;
SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29.

In another embodiment there is provided a polynucleotide or a polynucleotide
complementary thereto that encodes a peptide described herein. The polynucleotide may
comprise a sequence selected from the group consisting of SEQ ID NO: 2, SEQ ID NO: 4;
SEQ ID NO: 6; SEQ ID NO: 8; SEQ ID NO: 10; SEQ ID NO: 12; SEQ ID NO: 14; SEQ ID
NO: 16; SEQ ID NO: 18; SEQ ID NO: 20; SEQ ID NO: 22; SEQ ID NO: 24; SEQ ID NO:
27, and SEQ ID NO: 28.

In another embodiment, there is provided an antibody or fragment thereof that
specifically binds to at least one protein selected from the group consisting of SEQ ID NO: 3,
SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID
NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO:
25; SEQ ID NO: 27; and SEQ ID NO: 29 produced by a transgenic animal or a hybridoma.
The antibody may be monoclonal, or a human antibody, a humanized antibody, or a chimeric

antibody.

In another embodiment, there is provided a method of generating a mammalian
immune response directed to at least one peptide selected from the group consisting of SEQ
ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, the method comprising: exposing cells of
the mammal’s immune system, in vitro, to a portion of a)  a 191P4D12(b)-related protein

and/or b) a nucleotide sequence that encodes said protein.

In another embodiment, there is provided a method of generating an immune
response, the method comprising: providing a 191P4D12(b)-related protein that comprises at
least one T cell or at least one B cell epitope; and  contacting, in vitro, the epitope with a

mammalian immune system T cell or B cell respectively, whereby the T cell or B cell is
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activated. The immune system cell may be a B cell, and whereby the activated B cell
generates antibodies that specifically bind to the 191P4D12(b)-related protein. The immune
system cell may be a T cell that is a cytotoxic T cell (CTL) and whereby the activated CTL
kills an autologous cell that expresses the 191P4D12(b)-related protein. The immune system
cell may be a T cell that is a helper T cell (HTL) and whereby the activated HTL secretes
cytokines that facilitate the cytotoxic activity of a cytotoxic T cell (CTL) or the antibody-
producing activity of a B cell.

In another embodiment, there is provided a method for detecting the presence of a
191P4D12(b)-related protein or a 191P4D12(b)-related polynucleotide in a sample, the
method comprising: contacting the same with a substance that specifically binds to the
191P4D12(b)-related protein or to the 191P4D12(b)-related polynucleotide, respectively, and,
determining that there is a complex of the substance with the 191P4D12(b)-related protein
with a substance with the 191P4D12(b)-related polynucleotide, respectively.

In another embodiment, there is provided a method for detecting the presence of a
191P4D12(b)-related protein in a sample, the method comprising: contacting the sample with
an antibody or fragment thereof which specifically bind to the 191P4D12(b)-related protein;
and determining that there is a complex of the antibody or fragment thereof and the
191P4E12(b)-related protein.

In another embodiment, there is provided a method for detecting the presence of
mRNA encoding at least one protein selected from the group consisting of SEQ ID NO: 3,
SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID
NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO:
25; SEQ ID NO: 27; and SEQ ID NO: 29 in a sample comprising: producing cDNA from the
sample by reverse transcription using at least one primer; amplifying the cDNA so produced
using 191P4D12(b)-related polynucleotides as sense and antisense primers wherein the
191P4D12(b) polynucleotides used at the sense and antisense primers serve to amplify
191P4D12(b) cDNA; and detecting the presence of the amplified 191P4D12(b) cDNA.
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In another embodiment, there is provided a method for monitoring one or more
191P4D12(b) gene products in a biological sample, the method comprising: determining the
status of one or more 191P4D12(b) gene products expressed by cells in a tissue sample from
an individual; comparing the status so determined to the status of one or more 191P4D12(b)
gene products in a corresponding normal sample ; and, identifying the presence of one or
more aberrant gene products of 191P4D12(b) in the sample relative to the normal sample.
The gene products may be a 191P4D12(b) mRNA or a 191P4D12(b) protein, and whereby the
presence of one or more elevated gene products in the test sample relative to the normal tissue

sample indicates the presence or status of a cancer.

In another embodiment, there is provided a method of delivering a cytotoxic agent or
a diagnostic agent to a cell, in vitro, that expresses at least one protein selected from the group
consisting of SEQ ID NO: 3, SEQ ID NO: §; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO:
11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21;
SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, said method
comprising: providing the cytotoxic agent or the diagnostic agent conjugated to an antibody

or fragment thereof; and, exposing the cell to the antibody-agent or fragment-agent conjugate.

In another embodiment, there is provided a compound capable of modulating the
status of a cell that expresses a protein selected from the group consisting of SEQ ID NO. 3,
SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID
NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO:
25; SEQ ID NO: 27; and SEQ ID NO: 29 selected from the group consisting of: a) a
substance that modulates the status of a protein selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29; and b) a molecule that is modulated by a
protein selected from the group consisting of SEQ ID NO: 3, SEQ ID NO: §; SEQ ID NO: 7;
SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID
NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID
NO: 29.
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In another embodiment, there is provided a method of inhibiting growth of cancer
cells, in vitro, that express at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, the method comprising administering to

the cells a composition described herein.

In another embodiment, there is provided a method of inhibiting growth of cancer
cells, in vitro, that express at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, the method comprising administering to
said cells an antibody or fragment thereof, which specifically bind to a 191P4D12(b) - related

protein.

In another embodiment, there is provided a method of inhibiting growth of cancer
cells, in vitro, that express at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, the method comprising administering to
said cells a 191P4D12(b)-related protehi.

In another embodiment, there is provided a method of inhibiting growth of cancer
cells, in vitro, that express at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, the method comprising administering to
said cells a polynucleotide comprising a 191P4D12 (b)-related protein coding sequence or a

polynucleotide complementary to a polynucleotide having a 191P4D12(b)-related protein

coding sequence.

In another embodiment, there is provided a method of inhibiting growth of cancer
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cells, in vitro, that express at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, the method comprising administering to
said cells a ribozyme that cleaves a polynucleotide that encodes at least one protein selected
from the group consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9;
SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ
ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29.

In another embodiment, there is provided a method of inhibiting growth of cancer
cells, in vitro, that express at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NQO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, and a particular HLA molecule, the
method comprising administering to said cells human T cells wherein said T cells specifically
recognize a peptide subsequence of at least one protein selected from the group consisting of
SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID
NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO:
23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29 in the context of the particular
HLA molecule.

In another embodiment, there is provided a method of inhibiting growth of cancer
cells, in vitro, that express at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQID NO: 5; SEQ ID NO: 7; SEQ ID NQO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, the method comprising administering a
vector that delivers a single chain monoclonal antibody coding sequence, whereby the
encoded single chain antibody is expressed intracellularly within cancer cells, in vitro, that
express at least one protein selected from the group consisting of SEQ ID NO: 3, SEQ ID
NO: 5; SEQID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15;
SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ
ID NO: 27; and SEQ ID NO: 29.
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In another embodiment, there is provided use of a 191P4D12(b)-related protein that
comprises at least one T cell or at least one B cell epitope for generating an immune response
or for preparation of a medicament for generating an immune response. The immune
response may be an activated B cell generates that antibodies that specifically bind to the
191P4D12(b)-related protein. The immune response is an activated cytotoxic T cell (CTL)
that kills an autologous cell that expresses the 191P4D12(b)-related protein. The immune
response may be an activated helper T cell (HTL) that secretes cytokines that facilitate the
cytotoxic activity of a cytotoxic T cell (CTL) or the antibody-producing activity of a B cell.

In another embodiment, there is provided use of a composition described herein for
inhibiting growth of cancer cells that express at least one protein selected from the group
consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO:
11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NQO: 21;
SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29. The use may be for
preparation of a medicament for inhibiting growth of cancer cells that express at least one
protein selected from the group consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7;
SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID
NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID
NO: 29.

In another embodiment, there is provided use of an antibody or fragment thereof,
which specifically bind to a 191P4D12(b)-related protein for inhibiting growth of cancer cells
that express at least one protein selected from the group consisting of SEQ ID NO: 3, SEQ ID
NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15;
SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ
ID NO: 27; and SEQ ID NO: 29. The use may be for preparation of a medicament for
inhibiting growth of cancer cells that express at least one protein selected from the group
consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO:
11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21;
SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29.
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In another embodiment, there is provided use of a 191P4D12(b)-related protein for
inhibiting growth of cancer cells that express at least one protein selected from the group
consisting of SEQ ID NO: 3, SEQ ID NO: §; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO:
11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21;
SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29. The use may be for
preparation of a medicament for inhibiting growth of cancer cells that express at least one
protein selected from the group consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7;
SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID
NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID
NO: 29.

In another embodiment, there is provided use of a polynucleotide comprising a
191P4D12(b)-related protein coding sequence or a polynucleotide complementary to a
polynucleotide having a 191P4D12(b)-related protein coding sequence for inhibiting growth
of cancer cells that express at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29. The use may be fore preparation of a
medicament for inhibiting growth of cancer cells that express at least one protein selected
from the group consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9;
SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ
ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29.

In another embodiment, there is provided use of a ribozyme that cleaves a
polynucleotide that encodes at least one protein selected from the group consisting of SEQ ID
NO: 3, SEQ ID NO: §5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29 for inhibiting growth of cancer cells that
express at least one protein selected from the group consisting of SEQ ID NO: 3, SEQ ID
NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15;
SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ
ID NO: 27; and SEQ ID NO: 29. The use may be for preparation of a medicament for
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inhibiting growth of cancer cells that express at least one protein selected from the group
consisting of SEQ ID NO: 3, SEQ ID NO: §5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO:
11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21;
SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29.

In another embodiment, there is provided use of a human T cell that specifically
recognizes a peptide subsequence of at least one protein selected from the group consisting of
SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID
NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO:
23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29 in the context of a particular HLA
molecule for inhibiting growth of cancer cells that express at least one protein selected from
the group consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ
ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO:
21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, and the
particular HLA molecule. The use may be for preparation of a medicament for inhibiting
growth of cancer cells that express at least one protein selected from the group consisting of
SEQ ID NQ: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID
NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO:
23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29, and the particular HLA molecule.

In another embodiment, there is provided use of a vector that delivers a single chain
monoclonal antibody coding sequence, whereby the encoded single chain antibody is
expressed intracellularly within cancer cells that express at least one protein selected from the
group consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID
NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO:
21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29 for inhibiting
growth of cancer cells that express at least one protein selected from the group consisting of
SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID
NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO:
23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29. The use ma)" be for preparation
of a medicament for inhibiting growth of cancer cells that express at least one protein selected

from the group consisting of SEQ ID NO: 3, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9;
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© SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; SEQ
ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27; and SEQ ID NO: 29.

In another embodiment, there is provided a vector that encodes a polynucleotide
described herein or a polynucleotide complementary thereto. The vector may be a viral vector

or an adenovirus vector,

The invention disclosed and claimed herein relates to a method for determining if there is
dysregulated cellular growth in a human subject, comprising: (a) contacting a test sample from a human
subject suspected of having cancer with a probe that is capable of specifically binding to a
191P4D12(b)-related gene product, wherein the 191P4D12(b)-related gene product is an mRNA
comprising the sequence set forth in SEQ ID NO: 2, SEQ ID NO:4, SEQ ID NO:20, SEQ ID NO:22,
SEQ ID NO:24 or SEQ ID NO:26, or a protein comprising the sequence set forth in SEQ ID NO:3, SEQ
ID NO:5, SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:25 or SEQ ID NO:27, respectively; (b)
determining the level of expression of the 191P4D12(b)-related gene product in the test sample; and (c)
comparing the level so determined to the expression level of the 191P4D12(b)-related gene product in a
normal tissue sample of the same tissue type as the test sample, whereby an increase in the
191P4D12(b)-related gene product in the test sample relative to the normal tissue sample indicates
dysregulated cellular growth in said test sample from an organ selected from the group consisting of
bladder, lung, kidney, pancreas, colon, prostate, cervix, and ovary.

The invention disclosed and claimed herein also relates to a method for determining
susceptibility to developing cancer, comprising: (a) contacting a test sample from a human subject
suspected of having cancer with a probe that is capable of specifically binding to a 191P4D12(b) mRNA
or a 191P4D12(b) protein, wherein the 191P4D12(b) mRNA comprising the sequence set forth in SEQ
ID NO: 2, SEQ ID NO:4, SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:24 or SEQ ID NO:26, and the
191P4D12(b) protein comprising the sequence set forth in SEQ ID NO:3, SEQ ID NO:5, SEQ ID
NO:21, SEQ ID NO:23, SEQ ID NO:25 or SEQ ID NO:27, respectively; (b) determining the level of
expression of the 191P4D12(b) mRNA or the 191P4D12(b) protein in the test sample; and (c)
comparing the level so determined to the expression level of the 191P4D12(b) mRNA or the
191P4D12(b) protein in a normal tissue sample of the same tissue type as the test sample, whereby an
increase in the 191P4D12(b) mRNA or the 191P4D12(b) protein in the test sample relative to the
normal tissue sample indicates susceptibility to developing cancer in said test sample from an organ

selected from the group consisting of bladder, lung, kidney, pancreas, colon, prostate, cervix, and ovary.
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The invention disclosed and claimed herein also relates to use of an antibody or antigen binding
fragment thereof that specifically binds to a protein comprising the amino acid sequence of SEQ 1D NO:
3 for inhibiting growth of a tumor cell that expresses the protein, wherein the antibody or antigen binding
fragment is conjugated to a cytotoxic agent, and wherein the cell is from a tissue source selected from the
group consisting of prostate, bladder, lung, pancreas, and breast cancer.

The invention disclosed and claimed herein also relates to use of antibody-agent conjugate
comprising: an antibody or antigen binding fragment thereof that binds specifically to a protein
comprising the amino acid sequence of SEQ ID NO: 3; and a cytotoxic agent conjugated to the antibody
or fragment, for inhibiting growth of a tumor cell that expresses the protein, wherein the cell is from a

tissue source selected from the group consisting of prostate, bladder, lung, pancreas, and breast cancer.

BRIEF DESCRIPTION OF THE FIGURES
Flgure 1. The 191P4D12(b) SSH sequenca of 223 nucleotides.

Figure 2. A) The cDNA and amino acid sequence of 191P4D12(b) variant 1 (also called *181PAD12(b) v.1" o
*191P4D12{b) variant 1% is shown in Figure 2A. The start methionine is underined. The open reading frame extends from
nucielc acid 264-1796 including the stap codon.

8) The cOMA and amino acid sequence of 181P4D12(b) varlant 2 (also called *491P4D12() v.2') is shawn in
Figure 2B. The codon for the start methionine Is undedined. Tha open reading frarne extends from nuclelc acld 284-1796
including the stop codon.

C) The cDNA and amino acid sequence of 184P4D12{b) variant 3 {alsa called *{91P4D12{b) v.3") is shown In
Figure 2C. Tha codon for the start methionine Is undedined. The open reading frame extends from nuclelc acld 264-1786

including the stop codon,
D) The cDNA and amino acid sequence of 191P4D12(b} variant 4 (also called "191P4D12(b) v.4') Is shown In

Figure 2D. The codon for the start methionine Is underlined. The open reading frams extends from nudelo acid 264-1796
including the stop codon.

E) The ¢cDNA and amino acld sequance of 191P4D12(b) veriant 5 (also called *181P4D12(b) v.5 s shown in
Flgure 2E. The codon for the start methlonine Is underfined. The open reading frame extends from nuclelc ackd 264-1796

Including the slop codon.
F) The cDNA and amino ack sequencs of 191P4D12(b) variant 6 (also called “191P4D12(b) v.67 i shown In

Figure 2F, The codon for the start methlonine Is underined. The open reading frame extends from nucleic acld 789-1676
including the stop codon.

G) The cDNA and amino acid sequence of 191P4D12(b} variant 7 (also called *191P4D12{b) v.7°) Is shown &
Figura 2G. The codon for the start mefhionine is underfined, The open rsading frame extends from nucleic scid 264-1721
including the stop codon,

H) The cDNA and amino acid sequenca of 191P4D12(b) variant 8 (elsa called *191P4D12(b) v.8°) Is shown in
Figure 2H. ‘The codon for the start methlonine Is underined. The open reading frame extends from nuclelc acid 264-1796
ncinding the stop codon,
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1} The cDNA and amino acid sequence of 191P4D12(b) variant 9 (aiso called “191P4D12(b) v.9%) is shown in
Figure 2{, The codon for ihe start methionine is underlined. The open reading frame extends from nucleic acid 708-1121
including the stop codon,

J) The cDNA and amino acid sequence of 191P4D12(b) variant 10 (also called “191P4D12(b) v.10%) is shown in
Figure 2J. The codon for the start methionine is underfined. The open reading frame extends from nucleic acid 264-1796
including the stop codon.

K) The cDNA and amino acid sequence of 181P4012(b) variant 11 (also called “191P4D12(b) v.11") is shown in
Figure 2K. The codon for the start methionine is underlined. The open reading frame extends from nucieic acid 264-1796
including the stop codon.

L) The cDNA and amino acid sequence of 191P4D12(b) variant 12 (also called “191P4D12(b) v.12"} is shown in
Figure 2L. The codon for the slart methionine is underlined. The open reading frame exiends from nucleic acid 264-1796
including the stop codon.

M} The ¢DNA and amino acid sequence of 191P4D12(b) variant 13 (also cafled *191P4D12(b) v.13") is shown in
Figure 2M. The codon for the start methionine is underlined. The open reading frame extends from nucleic acid 264-1789
including the stop codon.

N) The cDNA and amino acid sequence of 191P4D12(b) variant 14 (also called “191P4D12(b) v.14") is shown in
Figure 2N. The codon for the start methionine is underfined. The open reading frame extends from nucleic acid 708-1121
including the stop codon,

Figure 3.

A) The amino acid sequence of 191P4D12(b) v.1 is shown in Figure 3A; it has 510 amino acids.

B) The amino acid sequence of 191P4D12(b) v.2 is shown in Figure 3B; it has 510 amino acids.

C) The amino acid sequence of 191P4D12(b) v.6 is shown in Figure 3C; it has 295 amino acids.

D) The amino acid sequence of 191P4D12(b) v.7 is shown in Figure 3D; it has 485 amino acids.

E) The aminc acid sequence of 191P4D12(b) v.10 is shown in Figure 3E; it has 510 amino acids.

F) The amino acid sequence of 191P4D12(b) v.11 is shown in Figure 3F; it has 510 amino acids.

G) The amino acid sequence of 191P4D12(b) v.12 is shown in Figure 3G; it has 510 amino acids.

H) The amino acid sequence of 191P4D12(b) v.13 is shown in Figure 3H; it has 511 amino acids.

() The amino acid sequence of 191P4D12(b} v.9 is shown in Figure 31; it has 137 amino acids.

J) The amino acid sequence of 191P4D12(b) v.14 is shown in Figure 3J; it has 137 amino acids.

As used herein, a reference to 191P4D12(b) includes all variants thereof, including those shown in Figures 2, 3,
10, and 11, unless the context clearly indicates otherwise.

Figure 4. Alignment of 191P4D12(b) with known homologs. Figure 4(A} Alignment of 191P4D12(bywith human Ig
superfamily receptor LNIR {gi 14714574). Figure 4(B) Alignment of 191P4D12(b) with mouse neciin 4 (gi 18874521).

Figure 5. Hydrophilicity amino acid profile of 181P4D12(b)v.1, v.7, and v.9 determined by computer algoritam

sequence analysis using the method of Hopp and Woods (Hopp T.P., Woods K.R., 1981. Proc. Natl, Acad. Sci, U.S.A.
78:3824-3828) accessible on lhe Protscale website

through the ExPasy molecular biology server.
Figure 8. Hydropathicity amino acid profile of 191P4D12(b)v.1, v.7, and v.9 determined by computer algorithm
sequence analysis using the method of Kyte and Dooliffle (Kyte J., Doolittle R.F., 1982. J. Mol. Biol. 1 57:105-132) accessible

on the ProtScale website through the ExPasy molecuilar
biology sarver,
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Figure 7. Percent accessible residues amino acid profile of 191P4D12(b)v.1, v.7, and v.9 determined by
computer algorithm sequence analysis using the method of Janin (Janin J., 1979 Nature 277:491-492) accessed on
the ProtScale website through the ExPasy molecular biology server.

Figure 8. Average flexibility amino acid profile of 191P4D12(b)v.1, v.7, and v.9 determined by computer
algorithm sequence analysis using the method of Bhaskaran and Ponnuswamy (Bhaskaran R., and Ponnuswamy
P.K., 1988. Int. J. Pept. Protein Res. 32:242-255) accessed on the ProtScale website through the ExPasy molecular
biology server.

Figure 9. Beta-turn amino acid profile of 191P4D12(b)v.1, v.7, and v.9 determined by computer algorithm
sequence analysis using the method of Deleage and Roux (Deleage, G, Roux B. 1987 Protein Engineering 1:289-
294) accessed on the ProtScale website located on the World Wide Web through the ExPasy molecular biology
server.

Figure 10. Schematic alignment of SNP variants of 191P4D12(b). Variants 191P4D12(b) v.2 through v.5
and v.10 through v.12 are variants with single nucleotide differences. Compared with v.1, v.13 had an insertion of
three bases (GCA) between 1262 and1263 and added one amino acid "A" to the protein. Variant v.14 was a SNP
variant of transcript variant v.9, corresponding to the SNP at 2688 of v.1. Though these SNP variants were shown
separately, they could also occur in any combinations and in any transcript variants, as shown in Fig. 12, that
contained the base pairs. Numbers correspond to those of 191P4D12(b) v.1. Black box shows the same sequence
as 191P4D12(b) v.1. SNPs are indicated above the box.

Figure 11. Schematic alignment of protein variants of 1391P4D12(b). Protein variants correspond to
nucleotide variants. Nucleotide variants 191P4D12(b) v.3, v.4, v.5 and v.8 coded for the same protein as v.1.
Nucleolide varianis 191P4D12(b) v.6, v.7, v.8 and v.9 were splice variants of v.1, as shown in Figure 12. Variant v.9
translated to a totally different protein than other variants, with two isoforms that different from each other by one
amino acid at 64: A or D. Variant v.13 had an insertion of one amino acid "A" at 334. Single amino acid differences
were indicated above the boxes. Black boxes represent the same sequence as 191P4D12(b) v.1. Numbers
underneath the box correspond to 191P4D12(b) v.1.

Figure 12. Exon compositions of transcript variants of 191P4D12(b). Variant 191P4D12(b) v.6, v.7, v.8 and
v.9 are transcript variants of v.1. Variants v.6, v.7 and v.8 spliced out 202-321, 1497-1571 and 2951-3013 of v.1,
respectively. Variant v.9 was part of the last exon of v.1. The order of the potential exons on the human genome is
shown at the bottom. Poly A tails were not shown in the figure. Ends of exons are shown above the boxes. Numbers
in ()" underneath the boxes correspond to those of 191P4D12(b) v.1. Lengths of introns and exons are not
proportional.

Figure 13. Secondary structure and transmembrane domains prediction for 191P4D12(b) protein variants.
The secondary structure of 191P4D12(b) protein variants 1 (SEQ ID NO:127), v6 (SEQ ID NO:128), v7 (SEQ ID
NO:129), and v9 (SEQ 1D NO:130) (Figures 13A-D respectively) were predicted using the HNN - Hierarchical Neural
Network method (Guermeur, 1997) accessed from the ExPasy molecular biology server. This method predicts the
presence and location of alpha helices, extended strands, and random coils from the primary protein sequence.

The percent of the protein in a given secondary structure is also listed. Figures 13E, 13G, 13, 13K:
Schematic representations of the probability of existence of transmembrane regions and orientation of 191P4D12(b)
variants 1, 6, 7, and 9, respectively, based on the TMpred algorithm of Hofmann and Stoffel which utilizes TMBASE
(K. Hofmann, W. Stoffel. TMBASE - A database of membrane spanning protein segments Biol. Chem. Hoppe-Seyler
374: 166, 1993). Figures 13F, 13H, 13J, 13L. Schematic representations of the probability of the existence of
transmembrane regions and the extracellular and intracellular orientation of 191P4D12(b) variants 1,6, 7, and 9,
respectively, based on the TMHMM algorithm of Sonnhammer, von Heijne, and Krogh (Erik LL Sonnhammer,
Gunnarvon Heijne, and Anders Krogh: A hidden Markov model for predicting transmembrane helices in protein
sequences. In Proc. of Sixth Int. Conf. on Intelligent Systems for
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Molecular Biology, p 175-182 Ed J. Glasgow, T. Littlejohn, F. Major, R. Lathrop, D. Sankoff, and C. Sensen Menlo Park, CA:
AAA| Press, 1998). The TMpred and TMHMM algorithms are accessed from the ExPasy molecular biology server,

Figure 14. 191P4D12(b) Expression by RT-PCR. First strand cDNA was prepared from (A) vital pool 1 (fiver, lung
and kidney), vital pool 2 (pancreas, colon and stomach), normal kidney, prostate cancer pool, bladder cancer poal, colon
cancer paol, lung cancer pool, breast cancer paol and cancer metastasis pool; (B) prostate cancer metastasis to lymph node,
prostate cancer pool, bladder cancer pool, kidney cancer pool, colon cancer pool, fung cancer pool, ovary cancer pool,
breast cancer pool, cancer metastasis pool, pancreas cancer pool, and LAPC prostate xenograft pool. Normalization was
performed by PCR using primers fo actin and GAPDH. Semi-quantitafive PCR, using primers o 191P4D12(b), was
performed at 26 and 30 cycles of amplification. in (A) results show strong expression of 191P4D12(b) in bladder cancer
pool. Expression of 191P4D12(b) was also detected in prostate cancer pool, colon cancer pool, lung cancer pool, breast
cancer pool and cancer rﬁétastasis pool but very weakly in vital pool 1 and vital pool 2. In (B) results show sirong expression
of 191P4D12(b) in prostate, bladder, kidney, colon, lung, ovary, breast, cancer metastasis, and pancreas cancer specimens.

Figure 15. Expression of 191P4D12(b) in normal fissues. Two multiple tissue norther biots (Clontech) both with
2 ug of mRNA/lane were probed with the 181P4012(b) sequence. Size standards in kilobases (kb) are indicated on the side.
Restilts show expression of an approximately 4kb transcript in placenta and very weakly in prostate but not in any other
normal tissue tested. A smaller 191P4D12(b} transcript of approximately 2.5kb was detected in heart and skeletal muscle.

Figure 16. Expression of 191P4D12(b) in Patient Cancer Specimens and Normal Tissues, RNA was exiracted
from & pool of 3 bladder cancer patient specimens, as well as fiom normal prostate (NP), normal bladder (NB), normal kidney
(NK), normal colon {NC), normal fung (NL), normal breast (NBr), normat ovary (NO), and normal pancreas (NPa). Northern
blot with 10 ug of fotal RNAllane was probed with 191P4D12(b) SSH sequence. Size standards in kilobases (kb) are
indicated on the side. The 191P4D12(b) transcript was detected in the bladdar cancer specimens, but not in the normal
tissues tested. .

Figure 17. Exprassion of 191P4D12(b} in Bladder Cancer Patient Specimens. RNA was extracted from bladder
cancer cell fines (CL), normal bladder (N), and bladder cancer patient tumors {T). Northern blots with 10 ug of fotal RNA
were probed with the 191P4D12(b) SSH fragment. Size standards in kilobases are on the side. Results show expression of
the approximately 4kb 191P4D12(b) transcriptin the bladder tumor tissties but not in normal bladder. A smaler transcript
was detected in the HT1197 celtiine but notin the other cancer cell fines tested.

Figure 18. Expression of 191P4D12(b) in Prostate Cancer Xenografts. RNA was extracted from normal prostats,
and from the prostate cancer xenografts LAPC-4AD, LAPC-4Al, LAPC-9AD, and LAPG-8AI. Northern blots with 10 ug of
lotal RNA were probed with the 191P4D12(b) SSH fragmenL. Size standards in kilobases are on the side. Resulls show
expression of the approximately 4kb 191P4D12(b) transcript in all the LAPC xenograft tissues but not in normal prostate.

Figure 18. Expression of 191P4D12(b) in Cervical Cancer Patient Specimens. RNA was exiracted from normal
cervix, Hela cancer cell ine, and 3 cervix cancer pafient tumors {T). Northem blots with 10 ug of total RNA were probed with
the 191P4D12(b) SSH fragment. Size standards in kilobases are on the side. Results show expression of the approximately
4kb 191PAD12(b) transcript in 2 out of 3 cervix tumors but not in normal cervix nor in the Hela cellline.

Figure 20. Expression of 191P4D12{b}in Lung Cancer Patient Specimens. RNA was extracted from lung cancer
cell lines {CL), normal lung (N), bladder cancer patient tumars (T), and normal adjacent fissue (Nat). Northem biots with 10
ug of total RNA were probed with the 191P4D12(b). Size standards in kilabases are on the side. Results show expression
of the approximalely 4kb 191P4D12(b) ranscript in the lung tumor fissues but not in normal lung nor in the cell lines tested.

Figure 21, Figure 21A. 191P4D12(b) Expression In Lung Cancer, First strand cONA was prepared from a panel
of lung cancer specimens. Normalization was performed by PCR using primers to actin. Semi-guantitative PCR, using
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primers to 191P4D12(b) SSH fragment, was performed at 26 and 30 cycles of amplification. Expression level was recorded
as 0 = no expression detected; 1 = weak expression, 2 = moderate expression; 3 = strong expression. Results show
expression of 191P4D12(b) in 97% of the 31 lung cancer patient specimens tested. Figure 21B. 191P4D12(b) Expression
in Bladder Cancer. First strand cDNA was prepared from a panel of bladder cancer specimens. Normalization was
performed by PCR using primers fo actin. Semi-quantitative PCR, using primers to 191P4D12(b) SSH fragment, was
performed at 26 and 30 cycles of amplification. Expression level was recorded as 0 = no expression detected; 1 = weak
expression, 2 = moderate expression; 3 = strong expression. Results show expression of 191 P4D12(b) in 94% of the 18
bladder cancer patient specimens tested. Figure 21C. 191P4D12(b) Expression in Prostate Cancer. First strand cDNA was
prepared from a panel of prostate cancer specimens, and four LAPC prostate cancer xenografts. Normalization was
performed by PCR using primers to actin. Semi-quantitative PCR, using primers to 191P4D12(b) SSH fragment, was
performed at 26 and 30 cycles of amplification. Expression level was recorded as 0 = no expression defected; 1 = weak
expression, 2 = moderate expression; 3 = strong expression. Results show expression of 191P4D12(b) in 100% of the 20
prostate cancer patient specimens tested, and in all 4 prostate cancer xenografts. Figure 21D. 191P4D12(b) Expression in
Colon Cancer. First strand cDNA was prepared from a panel of colon cancer specimens. Normalization was performed by
PCR using primers to actin. Semi-quantitative PCR, using primers to 191P4D12(b) SSH fragment, was performed at 26 and
30 cycles of amplification. Expression leve! was recorded as 0 = no expression detected; 1= weak expression, Z =
moderate expression; 3 = strong expression. Results show expression of 191P4D12(b) in 100% of the 22 colon cancer
patient specimens tested. Figure 21E. 191P4D12(b) Expression in Uterus Cancer. First sfrand cDNA was prepared from a
panel of uterus cancer specimens. Normalization was performed by PCR using primers to actin. Semi-quantitative PCR,
using primers to 191P4D12(b) SSH fragment, was performed at 26 and 30 cycles of amplification. Expression level was
recorded as 0 = no expression detected; 1 = weak expression, 2 = moderate expression; 3 = strong expression. Results
show expression of 191P4D12(b) in 100% of the 12 uterus cancer patient specimens tested. Figure 21F. 191P4D1 2(b)
Expression in Cervical Cancer. Firststrand cDNA was prepared from a panel of cervix cancer specimens. Normalization
was performed by PCR using primers to actin. Semi-quantitative PCR, using primers to 191P4D12(b) SSH fragment, was
performed at 26 and 30 cycles of amplification. Expression level was recorded as 0 = no expression detected; 1 = weak
expression, 2 = moderate expression; 3 = strong expression. Results show expression of 191PAD12(b) in 100% of the 14
cervix cancer patient specimens tested.

Figure 22. Transient Expression of 191P4D12(b) in Transfected 293T Cells. 293T celis were transfected with
either 191P4D12(b) .pTags5, 191P4D12(b).pcDNA3.1/mychis or pcDNA3.1/mychis vector control. Forty hours later, cell
lysates and supernatant were collected. Samples were run on an SDS-PAGE acrylamide gel, blotted and stained with anti-
his antibody. The biot was developed using the ECL chemiluminescence kit and visualized by autoradiography. Results
show expression from 191P4D12(b).pTag5 plasmid of 191P4D12(b) extraceliular domain in thé lysate {Lane 2) and secretion
in the culture supernatant (Lane 1). Also, expression of 191P4D12(b) was defected from in the lysates of
191P4D12(b).pcDNA3.1/mychis transfected cells (Lane 3), but not from the control pcDNA3.1/mychis (Lane 4).

Figure 23. Expression of 191P4D12(b) in Transduced Cells Following Retroviral Gene Transfer. 3T3 cells were
fransduced with the pSRa retroviral vector encoding the 191P4D12(b) gene. Following selsction with neomycin, the cells
were expanded and RNA was extracted. Northern blot with 10 ug of total RNA/lane was probed with the 191P4D12(b) SSH
sequence. Size standards in kilobases (kb) are indicated on the side. Results show expression of the 191P4D12(b)
transcript driven from the retroviral LTR, which migrates slower than the endogenous 4 kb 191P4D12(b) transcript detected
in the positive control LAPC-4AD.

DETAILED DESCRIPTION OF THE INVENTION
Qutline of Sections

10




CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

1.) Definitions
1) 191P4D12(b) Polynucleotides
ILA)  Uses of 191P4D12(b) Polynucleotides
ILA1.)  Monitoring of Genetic Abnormalities
ILA2) Antisense Embodiments
ILA.3.) Primers and Primer Pairs
1LA4) Isolation of 191P4D12(h)-Encoding Nucleic Acid Molecules
iLA5) Recomhinant Nucleic Acid Molecules and Host-Vector Systems
1IL.) 191P4D12(b)-related Proteins
lLA.)  Motif-bearing Protein Embodiments
I.LB.)  Expression of 191P4D12(b)-related Proteins
N.C.)  Modifications of 191P4D12(b)-related Proteins
I.D.)  Uses of 191P4D12(b)-related Proteins
A 191P4D12(b) Antibodies
V) 191P4D12(b) Cellular Immune Responses
Vi) 191P4D12(b) Transgenic Animals
Vi) Methods for the Detection of 191P4D12(b)
VI)  Methods for Monitoring the Status of 191P4D12(b)-related Genes and Their Products
X)) Identification of Molecules That Interact With 191P4D12(b)
X) Therapeutic Methods and Compositions
X.A.)  Anti-Cancer Vaccines
XB.)  191P4D12(b) as a Target for Antibody-Based Therapy
X.C.)  191P4D12(b) as a Target for Cellular Immune Responses
X.C.1. Minigene Vaccines
X.C.2. Combinations of CTL Peptides with Helper Peptides
X.C.3. Combinations of CTL Peptides with T Cell Priming Agents
X.C.4. Vaccine Compositions Comprising DC Pulsed with CTL and/or HTL Peptides
X.D.)  Adoptive Imnmunotherapy
XE)  Administration of Vaccines for Therapeutic or Prophylactic Purposes
XL) Diagnostic and Prognostic Embodiments of 191P4D12(p).
XIL) Inhibition of 191P4D12(b) Protein Function
Xll.A)  Inhibition of 191P4D12(b) With Intracellular Antibodies
XIl.B))  Inhibition of 191P4D12(b) with Recombinant Proteins
XIl.C) Inhibition of 191P4D12(b) Transcription or Translation
XiI.D.) General Considerations for Therapeutic Strategies
X}  Identification, Characterization and Use of Modulators of 191P4D12(b)
XIV)  KITS/Articles of Manufacture

1) Definitions:

Unless otherwise defined, all terms of art, notations and other scientific 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 meanings are defined herein for clarity and/or for ready reference, and the inclusion
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of such definitions herein should not necessarily be construed to represent a substantial difference over what is generally
understood in the art. Many of the techniques and procedures described or referenced herein are well understood and
commonly employed using conventional methodology by those skilled in the art, such as, for example, the widely utilized
molecular cloning methodologies described in Sambrook et al., Molecular Cloning: A Laboratory Manual 2nd. edition (1989)
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. As appropriate, procedures involving the use of
commercially avallable kits and reagents are generally carried out in accordance with manufacturer defined protocols and/or
parameters unless otherwise noted.

The terms “advanced prostate cancer”, “locally advanced prostate cancer”, “advanced disease” and ‘locally
advanced disease” mean prostate cancers that have extended through the prostate capsule, and are meant to include stage
C disease under the American Urolagical Assodiation {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 induration beyond the lateral border of the prostate, or asymmetry or induration above the

prostate base. Locally advanced prostate cancer is presently diagnosed pathologically following radical prostatectomy if the
| tumor invades or penetrates the prostatic capsule, extends into the surgical margin, or invades the seminal vesicles.

“Altering the native glycosylation patter” is intended for purposes herein to mean deleting one or more
carbohydrate moieties found in native sequence 191P4D12(b) (either by removing the underlying glycosylation site or by
deleting the glycosylation by chemical and/or enzymetic means), and/or adding one or mare glycosylation sites that are not
present in the nafive sequence 191P4D12(b). In addition, the phrase includes qualitative changes in the glycosylation of the
native proleins, involving a change in the nature and proportions of the various carbohydrate moieties present.

The term “analog” refers fo a molecule which is structurally similar or shares similar or corresponding attributes with
another molecule (e.g. a 191P4D12(v)-related protein). For example, an analog of a 191P4D12(b) protein can be specifically
bound by an antibody or T cell that specifically binds to 191P4D12(b).

The term “antibody” is used in the broadest sense. Therefore, an “antibody” can be naturally occurring or man-made
such as monaclonal antibodies produced by conventional hybridoma technology. Anti-191P4D12(b) antibodies comprise
monoclonal and polyclonal antibodies as well as fragments containing the antigen-binding domain and/or one or more
complementarity determining regions of these antibodies.

An “antibody fragment” is defined as at least a portion of the variable region of the immunoglobulin molecule that
binds to its target, i.e., the antigen-binding region. In cne embodiment it specifically covers single anti-191P4D12(b) antibodies
and clones thereof {including agonist, antagonist and neutralizing antibodies) and anti-191P4D12(b) antibody compositions with
polyepitopic specificity.

The term “codon optimized sequences” refers to nucleotide sequences that have been optimized for a particular
host species by replacing any codons having a usage frequency of less than about 20%. Nucleotide sequences that have
been optimized for expression in agiven host species by elimination of spurious polyadenylation sequences, elimination of
exonfintron splicing signals, elimination of transposon-like repeats and/or optimization of GC content in addition to codon
oplimization are referred to herein as an “expression enhanced sequences.”

A “combinatorial library” is a collection of diverse chemical compounds generated by either chemical synthesis or
biological synthesis by combining a number of chemical "building blocks" such as reagents. For example, a linear
combinatorial chemical library, such as a polypeptide (e.g., mutein) library, is formed by combining a set of chemical building
blacks called amino acids in every possible way for a given compound length (i.e., the number of amino acids in a

12




CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

polypeptide compound). Numerous chemical compounds are synthesized through such combinatorial mixing of chemical
building blocks (Gallop et al., J. Med. Chem. 37(9): 1233-1251 (1994)).

Preparation and screening of combinatorial libraries is well known to those of skill in the art. Such combinatorial
chemical libraries include, but are not fimited to, peptide libraries (see, e.g., U.S. Patent No. 5,010,175, Furka, Pept. Prot.
Res. 37:487-493 (1991), Houghton et al., Nature, 354:84-88 (1991)), peptoids (PCT Publication No WO 91/19735), encoded
peptides (PCT Publication WO 93/20242), random bio- oligomers (PCT Publication WO 92/00091), benzodiazepines (U.s.
Pat. No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides (Hobbs et al., Proc. Nat. Acad. Sci.
USA 90:6909-6913 (1993)), vinylogous polypeptides (Hagihara et al., J. Amer. Chem. Soc. 114:6568 (1992)), nonpeptidal
peptidomimetics wiith a Beta-D-Glucose scaffolding (Hirschmann et l., J. Amer. Chem. Soc. 114:9217-9218 (1992)),
analogous organic syntheses of small compound libraries (Chen et al., J. Amer. Chem. Soc. 116:2651 (1994)),
oligocarbarnates (Cho, et al., Science 261:1303 (1993)), and/or peptidy! phosphonates (Campbell et al., J. Org. Chem.
59:658 (1994)). See, generally, Gordon et al., J. Med. Chem. 37:1385 (1994), nucleic acid libraries (see, e.g., Stratagene,
Corp.), peptide nucleic acid libraries (see, e.g., U.S. Patent 5,539,083), antibody libraries (see, e.g., Vaughn et al., Nature
Biotechnology 14(3): 309-314 (1996), and PCT/US96/10287), carbohydrate libraries (see, e.g., Liang et al., Science
274:1520-1522 (1996), and U.S. Patent No. 5,593,853), and small organic molecule libraries (see, e.g., benzodiazepines,
Baum, C&EN, Jan 18, page 33 (1993); isoprenoids, U.S. Patent No. 5,569,588; thiazolidinones and metathiazanones, U.S.
Patent No. 5,549,974; pyrrolidines, U.S. Patent Nos. 5,525,735 and 5,519,134; morpholinc compounds, U.S. Patent No.
5,506, 337; benzodiazepines, U.S. Patent No. 5,288,514; and the like).

Devices for the preparation of combinatorial libraries are commercially available (see, e.g., 357 NIPS, 390 NIPS,
Advanced Chem Tech, Louisville KY; Symphony, Rainin, Wobumn, MA; 433A, Applied Biosystems, Foster City, CA; 9050,
Plus, Millipore, Bedford, NIA). A number of well-known robotic systems have also been developed for solution phase
chemistries. These systems include automated workstations such as the automated synthesis apparatus developed by
Takeda Chemical Industries, LTD. (Osaka, Japan) and many robotic systems utilizing robotic arms (Zymate H, Zymark
Corporation, Hopkinton, Mass.; Orca, Hewlett-Packard, Palo Alto, Calif.), which mimic the manual synthetic operations
performed by a chemist. Any of the above devices are suitable for use with the present invention. The nature and
implementation of modifications to these devices (if any) so that they can operate as discussed herein will be apparent to
persons skilled in the relevant art. In addition, numerous combinatorial libraries are themselves commercially avaitable (see,
e.g., ComGenex, Princeton, NJ; Asinex, Moscow, RU; Tripos, Inc., St. Louis, MO; ChemsStar, Ltd, Moscow, RU; 3D
Pharmaceuticals, Exton, PA; Martek Biosciences, Columbia, MD; etc.).

The term “cytotoxic agent’ refers to a substance that inhibits or prevents the expression activity of cells, function of
cells andlor causes destruction of cells. The ferm is intended to include radioactive isotopes chemotherapeutic agents, and
toxins such as small molecule toxins or enzymatically active foxins of bacterial, fungal, plant or animal origin, including
fragments and/or variants thereof. Examples of cytotoxic agents include, but are not limited to auristatins, auromycins,
maytansinoids, yttrium, bismuth, ricin, ricin A-chain, combrestatin, duocarmycins, dolostatins, doxorubicin, daunorubicin,
taxol, cisplatin, cc1065, ethidium bromide, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicine, dihydroxy
anthracin dione, actinomyein, diphtheria toxin, Pseudomonas exotoxin (PE) A, PE40, abrin, abrin A chain, modeccin A chain,
alpha-sarcin, gelonin, mitogeliin, retstrictocin, phenomyein, snomycin, curicin, crotin, calicheamicin, Sapaonaria officinalis
inhibitor, and glucocorticoid and other chemotherapeutic agents, as well as radioisotopes such as Af!1, 1131, [125, Y90, Re'36,
Re'88, Sm1s3, Bj212er 213 P32 and radioactive isotopes of Lu including Lu"?. Antibodies may also be conjugated to an anti-
cancer pro-drug activating enzyme capable of converting the pro-drug to its active form.

The “gene product” is sometimes referred to herein as a protein or mRNA.  Forexample, a “gene product of the

invention” is sometimes referred to herein as a "cancer amino acid sequence”, "cancer protein”, “protein of a cancer listed in
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Table I", a "cancer mRNA", “mRNA of a cancer listed in Table I", efc. In one embodiment, the cancer protein is encoded by a
nucleic acid of Figure 2. The cancer protein can be a fragment, or alternatively, be the full-fength protein to the fragment
encoded by the nucleic acids of Figure 2. In one embodiment, a cancer amino acid sequence is used to determine
sequence identity or similarity. In another embodiment, the sequences are naturally occurring allelic variants of a protein
encoded by a nucleic acid of Figure 2. In another embodiment, the sequences are sequence variants as further described
herein.

“High throughput screening” assays for the presence, absence, quantification, or other properties of particular
nucleic acids or protein products are well known to those of skill in the art. Similarly, binding assays and reporter gene
assays are similarly well known. Thus, e.g., U.S. Patent No. 5,559,410 discloses high throughput screening methods for
proteins; U.S. Patent No. 5,585,639 discloses high throughput screening methods for nucleic acid binding (i.e., in arrays);
while U.S. Patent Nos. 5,576,220 and 5,541,061 disclose high throughput methods of screening for ligand/antibody binding.

In addition, high throughput screening systems are commercially availablo (see, e.g., Amersham Biosciences,
Piscataway, NJ; Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor, OH; Beckman Instruments, Inc. Fullerton,
CA; Precision Systems, Inc., Natick, MA; efc.). These systems typically automate entire procedures, including all sample
and reagent pipetting, liquid dispensing, timed incubations, and final readings of the microplate in detector(s) appropriate for
the assay. These configurable systems provide high throughput and rapid start up as well as a high degree of flexibility and
customization. The manufacturers of such systems provide detailed protocols for various high throughput systems. Thus,
e.g., Zymark Corp. provides technical bulletins describing screening systems for detecting the modulation of gene
transcription, ligand binding, and the like.

The term “homolog” refers to a molecule which exhibits homology to another molecule, by for example, having
sequences of chemical residues that are the same or similar at corresponding positions.

“Human Leukocyte Antigen” or “HLA” is a human class | or class Il Major Histocompatibility Complex (MHC) protein
(see, e.g., Stites, et al., IMMUNCLOGY, 8™ ED., Lange Publishing, Los Altos, CA (1994).

The terms “hybridize”, “hybridizing”, “hybridizes” and the like, used in the context of polynucleofides, are meant to

L]

refer to conventional hybridization conditions, preferably such as hybridization in 50% formamide/6XSSC/0.1% SDS/100
pg/ml ssDNA, in which temperatures for hybridization are above 37 degrees C and temperatures for washing in
0.1XSSC/0.1% SDS are above 55 degress C.

The phrases "isolated" or "biologically pure" refer to material which is substantially or essentially free from
components which normally accompany the material as it is found in its native state. Thus, isolated peptides in accordance
with the invention preferably do not contain materials normally associated with the peptides in their in sifu environment. For
example, a polynucleotide is said to be “isolated” when it is substantially separated from contaminant polynucleotides that
correspond or are complementary to genes other than the 191P4D12(b) genes or that encode polypeptides other than
191P4D12(b) gene product or fragments thereof. A skiled artisan can readily employ nucleic acid isolation procedures to obtain
an isolated 191P4D12(b) polynuciectide. A protein is said to be ‘isolated," for example, when physical, mechanical or chemical
methods are employed to remove the 191P4D12(b) proteins from cellular constituents that are normally associated with the
protein. A skilled artisan can readily employ standard purification methods to obtain an isolated 191P4D12(b) protein.
Alternatively, an isolated protein can be prepared by chemical means.

The term “mammal” refers to any organism classified as a mammal, including mice, rats, rabbits, dogs, cats, cows,
horses and humans. In one embodiment of the invention, the mammal is amouse. In another embodiment of the invention, the
mammal is a human.

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

The term "modulator” or "test compound" or "drug candidate" or grammatical equivalents as used herein describe
any molecule, e.g., protein, oligopeptide, small organic molecule, polysaccharide, polynucleotide, efc., to be tested for the
capagity to directly or indirectly alter the cancer phenolype or the expression of a cancer sequence, e.g., a nucleic acid or
protein sequences, or effects of cancer sequences (e.g., signaling, gene expression, protein interaction, efc.) In one aspect,
a modulator will neutralize the effect of a cancer protein of the invention. By "neutralize" is meant that an activity of a protein
is inhibited or blocked, along with the consequent effect on the cell. In another aspect, a modulator will neutralize the effect
of a gene, and its corresponding protein, of the invention by normalizing levels of said protein. In preferred embodiments,
modulators alter expression profiles, or expression profile nucleic acids or proteins provided herein, or downstream effector
pathways. In one embodiment, the modulator suppresses a cancer phenotype, e.g. to a normal tissue fingerprint. In another
embodiment, a modulator induced a cancer phenotype. Generally, a plurality of assay mixtures is run in parallel with
different agent concentrations to obtain a differential response to the various concentrations. Typically, one of these
concentrations serves as a negative control, i.e., at zero concentration or below the level of detection.

Modulators, drug candidates or test compounds encompass numeraus chemical classes, though typically they are
organic molscules, preferably small organic compounds having a molecular weight of more than 100 and less than about
2,500 Daltons. Preferred small molecules are less than 2000, or less than 1500 or less than 1000 or less than 500 D.
Candidate agents comprise functional groups necessary for structural interaction with proteins, particularly hydrogen
bonding, and typically include at feast an amine, carbanyl, hydroxy! or carboxyl group, preferably at least two of the functional
chemical groups. The candidate agents often comprise cyclical carbon or heterocyclic structures and/or aromatic or
polyaromatic structures substituted with one or more of the above functional groups. Modulators also comprise biomolecules
such as peptides, saccharides, fatty acids, steroids, purines, pyrimidines, derivatives, structural analogs or combinations
thereof. Particularly preferred are peptides. One class of modulators are peptides, for example of from about five to about
35 amino acids, with from about five to about 20 amino acids being preferred, and from about 7 to about 15 being particularly
preferred. Preferably, the cancer modulatory protein is soluble, includes a non-transmembrane region, andfor, has an N-
terminal Cys to aid in solubility. In one embodiment, the C-terminus of the fragment is kept as a free acid and the N-terminus
is a free amine to aid in coupling, i.e., to cysteine. In one embodiment, a cancer protein of the invention is conjugated fo an
immunogenic agent as discussed herein. In one embodiment, the cancer protein is conjugated to BSA. The peptides of the
invention, e.g., of preferred lengths, can be linked to each other or to other amino acids to create a longer peptide/protein.
The modulatory peptides can be digests of naturally occurring proteins as is outlined above, random peptides, or "biased"

random peplides. In a preferred embodiment, peptide/protein-based modulators are antibodies, and fragments thereof, as
’ defined herein.

Modulators of cancer can also be nucleic acids. Nucleic acid modulating agents can be naturally occurring nucleic
acids, random nucleic acids, or "biased" random nucleic acids. For example, digests of prokaryotic or eukaryotic genomes
can be used in an approach analogous to that outlined \above for proteins.
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The term “monocional antibody” refers to an antibody obtained from a population of substantially homogeneous
antibodies, i.e., the antibodies comprising the population are identical except for possible naturally occurring mutations that are
present in minor amounts.

A “motif’, as in biological motif of a 191P4D12(b)-related protein, refers to any pattern of amino acids forming part
of the primary sequence of a protein, that is associated with a particular function (e.g. protein-protein interaction, protein-DNA
interaction, etc) or modification (e.g. that is phosphorylated, glycosylated or amidated), or localization (e.g. secretory
sequence, nuclear localization sequence, efc.) or a sequence thatis correlated with being iImmunogenic, either humorally or
cellularly. A motif can be either contiguous or capable of being aligned to certain positions that are generally correlated with
a certain function or property. In the context of HLA motifs, “motif" refers fo the pattern of residues in a peptide of defined
length, usually a peptide of from about 8 to about 13 amino acids for a class | HLA mofif and from about 6 to about 25 amino
acids for a class Il HLA motif, which is recognized by a particular HLA molecule. Peptide motifs for HLA binding are typically
different for each protein encoded by each human HLA allele and differ in the pattern of the primary and secondary anchor
residues.

A *pharmaceutical excipient” comprises a material such as an adjuvant, a carrier, pH-adjusting and buffering
agents, tonicity adjusting agents, wetting agents, preservative, and the fike.

“Pharmaceutically acceptable” refers to a non-toxic, inert, and/or composition that is physiologically compatible with
humans or other mammais.

The term “polynucleotide” means a polymeric form of nucleotides of at least 10 bases or base pairs in length, either
ribonucleotides 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”. A
polynucleotide can comprise a nucleotide sequence disclosed herein wherein thymidine (T), as shown for example in Figure
2, can also be uracil (U); this definition 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).

The term “polypeplide” means a polymer of at least about 4, 5, 6, 7, or 8 amino acids. Throughout the
specification, standard thres letter or single letter designations for amino acids are used. In the art, this term is often used
interchangeably with “peptide” or “protein”.

An HLA “primary anchor residue” is an amino acid at a specific position along a peplide sequence which is
understood to provide a contact point between the immunogenic peptide and the HLA molecule. One fo three, usually two,
primary anchor residues within a peptide of defined length generally defines a ‘motif’ for an immunogenic peptide. These
residues are understood to fitin close contact with peptide binding groove of an HLA molecule, with their side chains buried
in specific pockets of the binding groove. In one erhbodiment, for example, the primary anchor residues for an HLA class |
molecule are located at position 2 (from the amino terminal position) and at the carboxyl terminal position ofa 8, 9, 10, 11, 0r
12 residue peptide epitope in accordance with the invention. Alternatively, in another embodiment, the primary anchor
residues of a peptide binds an HLA class Il molecule are spaced relative to each other, rather than to the termini of a
peptide, where the peplide is generally of at least 9 amino acids in length. The primary anchor positions for each mofif and
supermotif are set forth in Table IV. For example, analog peptides can be created by altering the presence or absence of
particular residues in the primary and/or secondary anchor positions shown in Table IV. Such analogs are used to modulate
the binding affinity and/or population coverage of a peptide comprising a particular HLA motif or supermotif.

“Radioisotopes” include, but are not limited to the fotlowing (non-limiting exemplary uses are also set forth):
Examples of Medical Isotopes:

Isotope Description of use
Actinium-225  See Thorium-229 (Th-229)

16




CA 02493923 2005-01-24

WO 2004/016799 PCT/US2003/013013
(AC-225)
Actinium-227 Parent of Radium-223 (Ra-223) which is an alpha emitter used to treat metastases in the
(AC-227) skeleton resulting from cancer (i.e., breast and prostate cancers), and cancer
radioimmunotherapy
Bismuth-212 .
(B-212) See Thorium-228 (Th-228)
Bismuth-213 .
(Bi-213) See Thorium-229 (Th-229)
Cadmium-109 )
(Cd-109) Cancer detection
Cobalt-60 Radiation source for radiotherapy of cancer, for food irradiators, and for sterilization of
(Co-60) medical supplies
%312%33-64 A positron emitter used for cancer therapy and SPECT imaging )

Copper-67 Beta/gamma emitter used in cancer radioimmunotherapy and diagnostic studies (i.e., breast
(Cu-67) and colon cancers, and lymphomay)

Dysprosium-166
{Dy-166)
Erbium-169 Rheumatoid arthritis freatment, particularly for the small joints associated with fingers and
(Er-169) toes

Cancer radioimmunotherapy

I(E;J?{)Slg;MSZ Radiation source for food irradiation and for sterilization of medical supplies

Europium-154 Radiation source for food irradiation and for sterilization of medical supplies

(Eu-154)

(G(;aic;lgn;t)]m-153 Osteoporosis detection and nuclear medical quality assurance devices

aﬂﬂ gg? Implant and intracavity therapy of ovarian, prostate, and brain cancers

Holmium-166  Multiple myeloma treatment in targeted skeletal therapy, cancer radioimmunotherapy, bone
{Ho-166) marrow ablation, and rheumatoid arthrifis treatment

Osteoporosis detection, diagnostic imaging, tracer drugs, brain cancer treatment,
lodine-125 radiolabeling, tumer imaging, mapping of receptors in the brain, interstitial radiation therapy,
(F125) brachytherapy for freatment of prostate cancer, determination of glomerular filtration rate

(GFR), determination of plasma volume, detection of deep vein, thrombosis of the legs

Thyroid function evaluation, thyroid disease detection, reatment of thyroid cancer as well as
lodine-131 other non-malignant thyroid diseases (i.e., Graves disease, goiters, and hyperthyroidism),
(F131) treatment of leukemia, lymphoma, and other forms of cancer (e.g., breast cancer) using

radioimmunotherapy

lridium-192 Brachytherapy, brain and spinal cord tumor treatment, freatment of blocked arteries (i.e.,
(Ir-192) arteriosclerosis and restencsis), and implants for breast and prostate tumars

Lutetium-177  Cancer radiolmmunotherapy and treatment of blocked arteries (i.e., arteriosclerosis and
(Lu-177) restenosis)

Parent of Technetium-99m (Tc-99m) which is used for imaging the brain, liver, lungs, heart,
Molybdenum-99 and other organs. Currently, Tc-99m is the most widely used radioisotope used for diagnostic
(Mo-99) imaging of various cancers and diseases involving the brain, heart, liver, lungs; also used in
detection of deep vein thrombosis of the legs

Osmium-194 -

(0s-194) Cancer radicimmunotherapy

Palladium-103

(Pd-103) Prostate cancer treatment

Platinum-195m . biodistibufi q . o i i
(Pt-195m) Studies on biodistribution and metabolism of cisplatin, a chemotherapeutic drug

Phosphorus-32 Polycythemia rubra vera (blood cell disease) and leukemia freatment, bone cancer
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(P-32) diagnosis/treatment; colon, pancreatic, and liver cancer treatment; radiolabeling nucleic acids
for in vitro research, diagnosis of superficial tumors, treaiment of blocked arteries (i.e.,
arteriosclerosis and restenosis), and infracavity therapy

Phosphorus-33 Leukemia treatment, bone disease diagnosis/treatment, radiolabeling, and treatment of

(P-33) blocked arteries {i.e., arteriosclerosis and restenosis)

Radium-223 -

(Ra-223) See Actinium-227 (Ac-227)

Rhenium-186  Bone cancer pain relief, rheumatoid arthritis treatment, and diagnosis and treatment of
(Re-186) lymphoma and bane, breast, calon, and liver cancers using radicimmunotherapy
Rhenium-188  Cancer diagnosis and treatment using radioimmunotherapy, bone cancer pain refief,
(Re-188) treatment of rheumatoid arthritis, and treatment of prostate cancer

Rhodium-105 L

(Rh-105) Cancer radioimmunotherapy

Samarium-145 Qcular cancer treatment

(Sm-145)

Samarium-133 Cancer radioimmunotherapy and bone cancer pain relief

(Sm-153)

Scandium-47 - ' S

(Sc-47) Cancer radioimmunotherapy and bone cancer pain relief

Selenium-75 Radiotracer used in brain studies, imaging of adrenal cortex by gamma-scintigraphy, lateral

(Se-75) locations of steroid secreting tumors, pancreatic scanning, detection of hyperactive
parathyroid glands, measure rate of bile acid loss from the endogenous pool

Strontium-85 51 cancer detection and brain scans

(Sr-85)

Strontium-89 —_— ) _

(Sr-89) Bone cancer pain relief, multiple myeloma treatment, and osteoblastic therapy
Technetium-99m

(Tc-99m) See Molybdenum-99 (Mo-99)

(TTh,f rgg) 228 parent of Bismuth-212 (BI-212) which is an alpha emitter used in cancer radioimmunotherapy
Thorium-229  Parent of Actinium-225 (Ac-225) and grandparent of Bismuth-213 (Bi-213) which are alpha
{Th-229) emitters used in cancer radioimmunotherapy

{2?,2"’1%1)70 Gamma source for blood irradiators, energy source for implanted medical devices
Tin-117m . o

(Sn-117m) Cancer immunctherapy and bone cancer pain relief

Tunasten-188 Parent for Rhenium-188 (Re-188) which is used for cancer diagnostics/treatment, bone
(W-iq88) cancer pain relief, heumatoid arthritis treatment, and treatment of blocked arteries (i.e.,
arteriosclerasis and restenosis)

Xenon-127 Neuroimaging of brain disorders, high resolution SPECT studies, puimonary function tests,
(Xe-127) and cerebral blood flow studies

Ytterbium-175

v

(Yb-175) Cancer radioimmunotherapy

Ytirium-90 , _ o _ '

(Y-90) Microseeds obtained from irradiating Yttrium-89 (Y-89) for liver cancer treatment

Yitrium-91 A gamma-emitting label for Ytrium-90 (Y-90) which is used for cancer radioimmunotherapy

(Y-91) (i.e., lymphoma, breast, colon, kidney, lung, ovarian, prostate, pancreatic, and inoperable
liver cancers)

18




CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

By “randomized" or grammatical equivalents as herein applied to nucleic acids and proteins is meant that each
nucleic acid and peptide consists of essentially random nucleotides and amino acids, respectively. These random peptides
{or nucleic acids, discussed herein) can incorporate any nucleotide or amino acid at any position. The synthetic process can
be designed to generate randomized proteins or nucleic acids, to allow the formation of all or most of the possible
combinations over the length of the sequence, thus forming a library of randomized candidate bioactive proteinaceous
agents.

In one embodiment, a library is “fully randomized,” with no sequence preferences or constants at any position. in
another embodiment, the library is a “biased random” library. That is, some positions within the sequence either are held
constant, or are selected from a limited number of possibilities. For example, the nucleotides or amino acid residues are
randomized within a defined class, €.g., of hydrophobic amino acids, hydrophilic residues, sterically biased (gither small or
large) residues, towards the creation of nucleic acid binding domains, the creation of cysteines, for cross-linking, prolines for
SH-3 domains, serines, threonines, tyrosines or histidines for phosphorylation sites, etc., or to purines, ete.

A “recombinant’ DNA or RNA molecule is a DNA or RNA molectle tha;t has been subjected to molecular manipulation
in vitro.

Non-limiting examples of small molecules include compounds that bind or interact with 191P4D12(b), ligands
including hormones, neuropeptides, chemokines, odorants, phospholipids, and functional equivalents thereof that bind and
preferably inhibit 191P4D12(b) protein function. Such non-limiting small molecules preferably have a molecular weight of
less than about 10 kDa, more preferably below about 9, about 8, about 7, about 6, about 5 or about 4 kDa. In certain
embodiments, small molecules physically associate with, or bind, 191P4D12(b) protein; are not found in naturally occurring
metabolic pathways; and/or are more soluble in aqueous than non-agueous solutions

“Stringency” of hybridization reactions is readily determinable by one of ordinary skill in the art, and generally is an
empirical calculation dependent upon probe length, washing temperature, and salt concentration. In general, longer probes
require higher temperatures for proper annealing, while shorter probes need lower temperatures. Hybridization generally
depends on the ability of denatured nucleic acid sequences fo reanneal when complementary strands are present in an
environment below their melting temperature. The higher the degree of desired homology between the probe and
hybridizable sequence, the higher the relative temperature that can be used. As a result, it follows that higher relative
temperatures would tend to make the reaction conditions more stringent, while lower temperatures less so. For additional
details and explanation of stringency of hybridization reactions, see Ausubel ef al., Current Protocols in Molecular Biology,
Wiley Interscience Publishers, (1995).

“Stringent 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 chioride/0.0015 M sodium
citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a denaturing agent, such as formamide, for
example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50 mM 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% sadium 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-stringency wash
consisting of 0.1 x SSC containing EDTA at 55 °C. "Moderately stringent conditions” are described by, but not limited to,
those in Sambrook et al., Molecular Cloning: A Laboratory Manual, New York: Cold Spring Harbor Press, 1989, and include
the use of washing solution and hybridization conditians (e.g., temperature, ionic strength and %SDS) less stringent than
those described above. An example of moderately stringent conditions is overnight incubation at 37°C in a solution
comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM frisodium citrate), 50 mM sadium phosphate (pH 7.6), 5 x
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Denhardt's solution, 10% dextran sulfate, and 20 mg/mL. denatured sheared salmon sperm DNA, followed by washing the
fiters in 1 X SSC at about 37-500C. The skilled artisan will recognize how to adjust the temperature, ionic strength, etc. as
necessary to accommodate factors such as probe length and the fike.

An HLA *supermotif’ is a peptide binding specificity shared by HLA molecules encoded by two or more HLA alleles.
Overall phenotypic frequencies of HLA-supertypes in different ethnic populations are set forth in Table IV (F). The non-
limiting constituents of various supetypes are as follows:

A2: A*0201, A¥0202, A*0203, A*0204, A* 0205, A*0206, A*6802, A*6801, A0207

A3: A3, A11, A31, A*3301, A*6801, A*0301, A*1101, A*3101

B7: B7,B*3501-03, B*51, B*5301, B*5401, B*5501, B*5502, B*5601, B*6701, B*7801, B*0702, B*5101, B*5602

B44: B*3701, B*4402, B*4403, B*60 (B*4001), B81 (B*4006)

A1: A*0102, A*2604, A*3601, A*4301, A*8001

A24: A*24, A*30, A¥2403, A*2404, A*3002, A*3003

B27; B*1401-02, B*1503, B*1509, B1510, B*1518, B*3801-02, B*3901, B*3902, B*3903-04, B*4801-02, B*7301,
B*2701-08

B58: B*1516, B*1517, B*5701, B*5702, BS6

B62: B*4601, B52, B*1501 (B62), B*1502 (B75), B*1513 (B77)

Calculated population coverage afforded by different HLA-supertype combinations are set forth in Table IV (G).

As used herein “to treat” or “therapeutic” and grammatically related terms, refer to any improvement of any
consequence of disease, such as prolonged survival, less morbidity, and/or a lessening of side effects which are the
byproducts of an alternative therapeutic modality; full eradication of disease is not required.

A “transgenic animal” (e.g., a mouse or rat) 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 a transgenic animal develops.

As used herein, an HLA or cellular immune response “vaccing” is a composition that contains or encodes one or
more peptides of the invention. There are numerous embodiments of such vaccines, such as a cocktail of one or more
individual peptides; one or more peptides of the invention comprised by a polyepitopic peptide; or nucleic acids that encode
such individual peptides or polypeptides, e.g., a minigene that encodes a polyepitopic peplide. The “one or more peptides’
can include any whole unit integer fiom 1-150 or more, e.g., at least 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, or 150 or more peptides of the invention.
The peptides or polypeptides can optionally be modified, such as by lipidation, addition of targeting or other sequences. HLA
class | peptides of the invention can be admixed with, or linked to, HLA ciass Il peptides, to facilitate activation of both
cylotoxic T lymphocytes and helper T lymphocytes. HLA vaccines can also comprise peplide-pulsed antigen presenting
cells, e.g., dendtitic cells.

The term “variant” refers to a molecule that exhibits a variation from a described type or norm, such as a protein that has
one or more different amino acid residues in the corresponding position(s) of a specifically described protein (e.g. the
191P4D12(b) protein shown in Figure 2 or Figure 3. An analog is an example of a variant protein. Splice isoforms and single
nucleotides polymorphisms (SNPs) are further examples of variants.

The “191P4D12(p)-reiated proteins” of the invention include those specifically identified herein, as well as allelic
variants, conservative substitution variants, analogs and homologs that can be isclated/generated and characterized without
undue experimentation following the methods outlined herein or readily available in the art. Fusion proteins that combine parts of
different 191P4D12(b) proteins or fragments thereof, as well as fusion proteins of a 191P4D12(b) protein and a heterologous
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polypeptide are also included. Such 191P4D12(b) proteins are collectively referred to as the 191P4D12(b)-related proteins, the
proteins of the invention, or 191P4D12(b). The term “191P4D12(b)-related protein” refers to a polypeptide fragment or a
191P4D12(b) protein sequence of 4, 5,6, 7, 8, 9, 10, 11,12, 13, 14, 15, 16, 17, 18, 189, 20, 21, 22, 23, 24, 25, or more than 25
amino acids; or, at least 30, 35, 40, 45, 50, 55, 60, 65, 70, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145,
150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 600, 525,
550, 575, or 576 or more amino acids.

i) 191P4D12(b) Polynucleotides
One aspect of the invention provides polynucleotides corresponding or complementary to all or part of a

191P4D12(b) gene, mRNA, and/or coding sequencs, preferably in isolated form, including polynucleotides encoding a
191P4D12(b})-related protein and fragments thereof, DNA, RNA, DNA/RNA hybrid, and related molecules, polynucleotides or
oligonucleotides complementary to a 191P4D12(b) gene or mRNA sequence or a part thereof, and polynucleotides or
oligonucleotides that hybridize to a 191P4D12(b) gene, mRNA, or to a 191P4D12(b) encoding polynucleotide (collectively,
“191P4D12(b) palynucleotides”). In all instances when referred to in this section, T can also be U in Figure 2.

Embodiments of a 191P4D12(b) polynucleotide include: a 191P4D12(b) polynucleotide having the sequence
shown in Figure 2, the nucleotide sequence of 191P4D12(b) as shown in Figure 2 wherein T is U; at least 10 contiguous
nucleotides of a polynucleotide having the sequence as shown in Figure 2; or, at least 10 contiguous nucleotides of a
polynucleotide having the sequence as shown in Figure 2 where T is U. For example, embodiments of 191P4D12(b)
nucleotides comprise, without limitation:

{1 a polynucleotide comprising, consisting essentially of, or consisting of a sequence as shown in Figure 2,
wherein T can also be U;

{m a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2A, from nucleofide residue number 264 through nucleotide residue number 1796, including the stop codon,

wherein T can also be U;

(i a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2B, from nucleotide residue number 264 through nucleotide residue number 1796, including the stop codon,
wherein T can also be U;

(V) a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2C, from nucleotide residue number 264 through nucleotide residue number 1796, including the a stop codon,

wherein T can also be U;

{v) a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2D, from nucleotide residue number 264 through nucleotide residue number 1796, including the stop codon,
wherein T can also be U;

(v a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shawn in Figure
2E, from nucleotide residue number 264 through nucleotide residue number 1796, including the stop codon,

wherein T can also be U;

(Vi) a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2F, from nucleotide residue number 789 through nucleotide residue number 1676, including the stop codon,
wherein T can also be U:
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(Vill)  a polynuciéotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2G, from nucleotide residue number 264 through nucleotide residue number 1721, including the stop codon,
wherein T can also be U;

(IX) a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2H, from nucleotide residus number 264 through nucleotide residue number 1796, including the stop codon,

wherein T can also be U;

X) a polynucleotide comprising, consisting essentially of, ar consisting of the sequence as shown in Figure
21, from nucleotide residue number 708 through nucleotide residue number 1121, including the stop codon,
wherein T can also be U;

(X1 a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2J, from nucleotide residue number 264 through nucieotide residue number 1786, including the stop codon,
wherein T can also be U;

(Xt a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2K, from nucleotide residue number 264 through nucleotide residue number 1796, including the stop codon, -
wherein T can also be U;

(Xlil)  apolynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
21, from nucleotide residue number 264 through nucleotide residue number 1796, including the stop codon,
wherein T can also be U;

(XIv)  apolynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2M, from nucleotide residue number 264 through nucleotide residue number 1798, including the stop codon,
wherein T can also be U;

(XV)  apolynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2N, from nucleotide residue number 708 through nucleotide residue number 1121, including the stop codon,
wherein T can also be U;

(XVl)  apolynucleotide that encodes a 191P4D12(b)-related protein thatis at least 90, 91, 92, 93, 94, 95, 96,
97, 98, 99 or 100% homolagous to an entire amino acid sequence shown in Figure 2A-N;

(XVIl)  a polynucleotide that encodes a 191P4D12(b)-related protein that is at least 90, 91, 92, 93, 94, 95, 96,

97, 98, 99 or 100% identical to an entire amino acid sequence shown in Figure 2A-N;
(XVIll}  a polynucleotide that encodes at least one peptide set forth in Tables VIII-XX! and XXI-XLIX;

(XIX)  apolynuclectide that encodes a peptide region of atleast 5, 6, 7, 8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 24, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figures 3A-B and 3E-G
in any whole number increment up to 510 that includes at least 1, 2, 3,4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value
greater than 0.5 in the Hydrophilicity profile of Figure 5;

(XX)  apolynucleotide that encodes a peptide region of atleast 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 18, 17, 18,
19, 20,21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3A-B and 3E-G
in any whole number increment up to 510 thatincludes 1, 2,3, 4,5, 6,7, 8, 8, 10, 11,12, 13, 14, 15, 16, 17, 18,
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19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 28, 30, 31, 32, 33, 34, 35 amino acid position{s) having a value less than 0.5
in the Hydropathicity profile of Figure 6;

(XXI)  apolynucleotide that encodes a peptide region of atleast5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3A-B and 3E-G

" in any whole number increment up to 510 that includes 1, 2, 3, 4,5, 6,7, 8, 9, 10, 11, 12,13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino 'acid position(s) having a value greater than
0.5 in the Percent Accessible Residues profile of Figure 7;

(XXIl)  a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3A-Band 3E-G
in any whole number increment up to 510 thatincludes 1, 2,3, 4,5,6,7,8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than
0.5 in the Average Flexibility profile of Figure 8;

(XN a polynucleotide that encodes a peptide region of at least 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino &cids of a peptide of Figure 3A-B and 3E-G
in any whole number increment up to 510 that includes 1, 2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,'31, 32, 33, 34, 35 amino acid position(s) having a value greater than
0.5 in the Beta-turn profile of Figure 9;

(XX1v)  a polynucleotide that encodes a peptide region of at least 5, 8, 7, 8, 9, 10, 11, 12, 13, 14,15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3C in any whole
number increment up to 295 that includes 1,2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Hydrophilicity profile of Figure 5;

(XXV)  a polynucleotide that encodes a peptide region of atleast 5, 6, 7, 8,9,10, 11,12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of peptide of Figure 3C in any whole
number increment up to 295 that includes 1,2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in the
Hydropathicity profile of Figure 6;

(XXV1)  a polynucleotide that encodes a peptide region of at least 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3C in any whale
number increment up to 295 that includes 1,2, 3,4,5,6,7, 8,9, 10, 11,12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Percent Accessible Residues profile of Figure 7;

(XXVIl)  a palynucleotide that encodes a peptide region of atleast 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3C in any whole
number increment up to 295 that inciudes 1,2, 3,4,5,6,7, 8,6, 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Average Flexibility profile of Figure 8;

(XXVIil) a polynucleotide that encodes a peptide region of at least5, 6, 7, 8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3C in any whole
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number increment up to 295 thatincludes 1,2,3,4,5,6,7, 8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the Beta-
turn profile of Figure 9

(XXIX)  a polynucleotide that encodes a peptide region of at least 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 28, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a pepfide of Figure 3D in any whole
number increment up to 485 that includes 1, 2,3, 4,5, 6,7, 8,9, 10, 11,12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a vélue greater than 0.5 in the
Hydrophilicity profile of Figure 5;

(XXX)  a polynucleotide that encades a peptide region of at least 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3D in any whole
number increment up to 485 thatincludes 1,2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in the
Hydropathicity profile of Figure 6;

(XXXI)  a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3D in any whole
number increment up to 485 thatincludes 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12,13, 14, 15,16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Percent Accessible Residues profile of Figure 7;

(XXXIl) a polynucleotide that encodes a peptide region of at least 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16,17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a pepfide of Figure 3D in any whole
number increment up to 485 that includes 1, 2, 3, 4,5,6,7,8,9, 10,11, 12,13, 14, 15, 16, 17, 18,19, 20, 21,22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Average Flexibility profile of Figure 8;

(XXXIll) - a polynucleotide that encodes a peptide region of at least 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3D in any whole
number increment up to 485 that includes 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12,13, 14, 15, 16, 17, 18,19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the Beta-
turn profile of Figure 9

(XXXIV) a polynucleotide that encodes a peptide region of atleast 5, 6, 7, 8, 9, 10, 11, 12, 18, 14,15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3H in any whole
number increment up to 511 that includes 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12,13, 14, 15, 16, 17, 18,19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Hydrophilicity profile of Figure 5,

(XXXV)  a polynuclectide that encodes a peptide region of atleast 5, 6, 7,8, 8,10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3H in any whole
number increment up to 511 that includes 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,18, 20, 21, 22,
23,24, 25, 26, 27, 28, 29,30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in the
Hydropathicity profile of Figure 6;
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(XXXVI) a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3H in any whole
number increment up to 511 that includes 1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Percent Accessible Residues profile of Figure 7;

(XXXVIl) a polynucleotide that encodes a peptide region of at least 5, 6, 7,8,9,10, 11,12, 13, 14,15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3H in any whole
number increment up to 511 that includes 1, 2, 3, 4,5, 6,7, 8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Average Flexibility profile of Figure 8;

(XXXVII a polynucleotide that encodes a peptide region of at least 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3H in any whole
number increment up to 541 that includes 1, 2, 3, 4,5, 6, 7,8, 9, 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21,22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the Beta-
turn profile of Figure ©

(XXXIX) a polynucleotide that encodes a peptide region of at least 5, 6, 7,8,9,10, 11, 12,13, 14,15, 16, 17, 18,
19,20, 24, 22, 23, 24, 25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 31-J in any
whole number increment up to 137 thatincludes 1, 2, 3, 4, 5, 6,7, 8,9, 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in
the Hydrophilicity profile of Figure 5;

(XL) a polynucleotide that encodes a peptide regioh of atleast 5, 8,7, 8, 9, 10, 11, 12,13, 14,15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peplide of Figure 3I-J in any
whole number increment up to 137 thatincludes 1, 2, 3,4, 5,6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16,17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27,28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in the
Hydropathicity profile of Figure 6;

(XL)  a polynucleotide that encodes a peptide region of atleast 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3I-J in any
whole number increment up to 137 thatincludes 1, 2,3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14,15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5in
the Percent Accessible Residues profile of Figure 7;

(XLI)  a polynucleotide that encodes a peptide region of atleast 5, 8, 7, 8, 9,10, 11,12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3I-J in any
whole number increment up to 137 that includes 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in
the Average Flexibility profile of Figure 8;

(XL a polynucleotide that encodes a peptide region of atleast 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3I-J in any
whole number increment up to 137 thatincludes 1, 2, 3,4,5,6,7, 8,9, 10, 11,12, 13, 14,15, 16,17, 18, 19, 20,
91,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in
the Beta-tum profile of Figure 9
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(XLV) a polynubleotide that is fully complementary to a polynucleotide of any one of {D)-(xLi.
(XLV)  apeptide that is encoded by any of (i) to (XLIV); and

(XLVI)  a composition comprising a polynudleotide of any of (I)-(XLII1) or peptide of (XLV) together with a
pharmaceutical excipient and/or in & human unit dose form.

(XLVIl) @ method of using & polynucleotide of any ()-(XLIV) or peptide of (XLV) or a composition of (XLVI) in a
method to modulate a cell expressing 191P4D12(b),

(XLVIIl) amethod of using a polynucleotide of any (1)-(XLIV) or peptide of (XLV) or a composition of (XLV() in a
method to diagnose, prophylax, prognose, or freat an individual who bears a cell expressing 191PAD12(b)

(XLIX)  amethod of using a polynucleotide of any (I-(XLIV) or peptide of (XLV) or a composition of (XL V1) in a
method to diagnose, prophylax, prognose, or treat an individual who bears a cell expressing 191P4D12(b), said
cell from a cancer of a fissue listed in Table [;

L) a method of using a polynucleotide of any ()-(XLIV) or peptide of (XLV) or composition of (XLVI) ina

method to diagnose, prophylax, prognose, or reat a a cancer,

(Lh a method of using a polynucleotide of any (1)-(XLIV) or peptide of (XLV) or a composition of (XLV1) in a

method to diagnose, prophylax, prognose, or treat a a cancer of a tissue listed in Table |; and,

(L amethod of using a polynucleotide of any ()-(XLIV) or peptide of (XLV} ora composition of (XLVI) in a
method to identify or characterize a modulator of a cell expressing 191P4D12(b).

As used herein, a range is understood to disclose specifically all whole unit positions thereof.

Typical embodiments of the invention disclosed herein include 191P4D12(b) polynucleotides that encode specific
portions of 191P4D12(b) mRNA sequences (and those which are complementary to such sequences) such as those that
encode the proteins and/or fragments thereof, for example: .

(3)4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145; 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200,
225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 505 or 510 more contiguous amino acids of 191P4D12(b)
variant 1; the maximal lengths relevant for other variants are: variant 2, 510 amino acids; variant 6, 295 amino acids, variant
7, 485 amino acids, variant 10, 510 amino acids, variant 11, 510 amoni acids, variant 12, 510 amoni acids, variant 13, 511
amino acids, variant 9, 137 amino acids, and variant 14, 137 amino &cids.

For example, representative embodiments of the invention disclosed herein include: polynuclectides and their
encoded peptides themselves encoding about amina acid 1 to about amino acid 10 of the 191P4D12(b) protein shown in
Figure 2 or Figure 3, polynucleotides encoding about amino acid 10 to about amino acid 20 of the 191P4D12(b) protein
shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 20 fo about amino acid 30 of the 191P4D12(b)
protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 30 to about amino acid 40 of the
191P4D12(p) protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 40 to about amino acid 50 of
the 191P4D12(b) protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 50 to about amino acid
60 of the 191P4D12(b) protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 60 to about amino
acid 70 of the 191P4D12(b) protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 70 to about
amino acid 80 of the 191P4D12(b) protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 80to
about amino acid 90 of the 191P4D12(b) protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid
90 to about amino acid 100 of the 191P4D12(b) protein shown in Figure 2 or Figure 3, in increments of about 10 amino
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acids, ending at the carboxyi terminal amino acid set forth in Figure 2 or Figure 3. Accordingly, polynucleotides encoding
portions of the amino acid sequence (of about 10 amino acids), of amino acids, 100 through the carboxyl terminal amino acid
of the 191P4D12(b) protein are embodiments of the invention. Whereinit is understood that each particular amino acid
position discloses that position plus or minus five amino acid residues.

Polynucleotides encoding relatively long portions of a 191P4D12(b) protein are also within the scope of the
invention. For example, polynucleotides encoding from about amino acid 1 (or 20 or 30 or 40 efc.) to about amino acid 20,
(or 30, or 40 or 50 efc.) of the 191P4D12(b) protein “or variant” shown in Figure 2 or Figure 3 can be generated by a variety
of techniques well known in the art. These polynucieotide fragments can include any portion of the 191P4D12(b) sequence
as shown in Figure 2.

Additional iflustrative embodiments of the invention disclosed herein include 191P4D12(b) polynucleotide
fragments encoding one or more of the biological motifs contained within a 191P4D12(b) protein “or variant’ sequence,
including one or more of the motif-bearing subsequences of a 191P4D12(b) protein “or variant” set forth in Tables VIll-XX!
and XXII-XLIX. In another embodiment, typical polynucleotide fragments of the invention encode one or more of the regions
of 191P4D12(b) protein or variant that exhibit homology to a known molecule. In another embodiment of the invention,
typical polynucleotide fragments can encode one or more of the 191P4D12(b) protein or variant N-glycosylation sites, cAMP
and cGMP-dependent protein kinase phosphorylation sites, casein kinase Il phosphorylation sites or N-myristoylation site
and amidation sites.

Note that to determine the starting position of any peptide set forth in Tables VIIl-XXl and Tables XXII to XLIX
(collectively HLA Peptide Tables) respective to its parental protein, e.g., variant 1, variant 2, etc., reference is made to three
factors: the particular variant, the length of the peptide in an HLA Peptide Table, and the Search Peptides listed in Table VII.
Generally, a unique Search Peptide is used to obtain HLA peptides for a particular variant The position of each Search
Peptide relative to its respective parent molecule is listed in Table VII. Accordingly, if a Search Peptide begins at position
“X", one must add the value "X minus 1" to each position in Tables VIII-XXI and Tables XXII-IL to obtain the actual position of
the HLA peptides in their parental molecule. For example if a particular Search Peptide begins at position 150 of its parental
molecule, one must add 150 - 1, i.e., 149 to each HLA peptide amino acid position to calculate the position of that amino acid
in the parent molecule.

ILA. Uses of 191P4D12(b) Polynucleotides

ILA1.) Monitoring of Genetic Abnormalities

The polynucleotides of the preceding paragraphs have a number of different specific uses. The human
191P4D12(b) gene maps fo the chromosomal location set forth in the Example entifed “Chromosomal Mapping of
191P4D12(b)." For example, because the 181P4D12(b) gene maps to this chromosome, polynucleotides that encode
different regions of the 191P4D12(b) proteins are used fo characterize cytogenetic abnormalities of this chromosomal locale,
such as abnormalities that are identified as being associated with various cancers. In certain genes, a variety of
chromosomal abnormalities including rearrangements have been identified as frequent cylogenetic abnormalities in a
number of different cancers (see e.9. Krajinovic ef al., Mutat. Res. 382(3-4): 81-83 (1998); Johansson et al., Blood 86(10):
3905-3914 (1995) and Finger et al., P.N.A.S, 85(23): 9158-9162 (1988)). Thus, polynucleotides encading specific regions of
the 191P4D12(b) proteins provide new fools that can be used to delineate, with greater precision than previously possible,
cytogenetic abnormalities in the chromosomal region that encodes 191P4D12(b) that may contribute to the malignant
phenotype. In this context, these polynuclectides satisfy a need in the art for expanding the sensitivity of chromosomal
screening in order to identify more subtle and less common chromosomal abnormalities (see e.g. Evans et al., Am. J. Obstet,
Gynecol 171(4): 1055-1057 (1994)).
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Furthermore, as 191P4D12(b) was shown to be highly expressed in prostate and other cancers, 191P4D12(b)
polynucleotides are used in methods assessing the status of 191P4D12(b) gene products in normal versus cancerous
tissues. Typically, polynucleotides that encode specific regions of the 191P4D12(b) proteins are used fo assess the
presence of perturbations (such as deletions, insertions, point mutations, or alterations resulting in a loss of an antigen etc.)
in specific regions of the 191P4D12(t) gene, such as regions containing one or more motifs. Exemplary assays include both
RT-PCR assays as well as single-strand conformation polymorphism (SSCP) analysis (see, €.g., Marrogi et al., J. Cutan.
Pathol. 26(8): 369-378 (1999), both of which utilize polynuclectides encoding specific regions of a protein to examine these
regions within the protein.

‘ ILA.2.) Antisense Embodiments

Other specifically contemplated nucleic acid related embodiments of the invention disclosed herein are genomic DNA,
cDNAs, ribozymes, and antisense molecules, as well as nucleic acid molecules based on an aliernative backbone, or including
altenative bases, whether derived from natural sources or synthesized, and include molecules capable of inhibiting the RNA or
protein expression of 191P4D12(b). 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. Askilled artisan can readity obtain these classes of nucleic acid molecules using the
191P4D12(b) polynucleotides and polynucleotide sequences disclosed herein.

Antisense technology entalls the administration of exogenous cligonucleotides that bind to a target polynucleotide
located within the cells. The term "antisense" refers to the fact that such cligonucleotides are complementary to their
intracellular targets, e.g., 191P4D12(b). See for example, Jack Cohen, Oligodeoxynucleotides, Antisense Inhibitors of Gene
Expression, CRC Press, 1989; and Synthesis 1:1-5 (1988). The 191P4D12(b) antisense oligonucieotides of the present
invention include derivatives 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 isoglectronic
analogs of an oligonucleotide (O-oligo) in which a nonbridging oxygen atom of the phosphate group is replaced by a sulfur
atom. The S-ofigos of the present invention can be prepared by treatment of the corresponding C-ofigos with 3H-1,2-
benzodithiol-3-one-1,1-dioxide, which is a sulfur fransfer reagent. See, e.g., lyer, R. P. et &, J. Org. Chem. 55:4693-4698
(1990); and lyer, R. P. et al., J. Am. Chem. Soc. 112:1253-1254 (1990). Additional 191P4D12(b) antisense oligonuclectides
of the present invention include morpholino antisense oligonucleotides known in the art (ses, €.g., Partridge et al., 1996,
Antisense & Nucleic Acid Drug Development 6: 169-175).

The 191P4D12(b) antisense oligonucleotides of the present invention typically can be RNA or DNA that is
complementary to and stably hybridizes with the first 100 5' codons or last 100 3' codons of a 191P4D12(b) 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 selective hybridization to 191P4D12(b)
mRNA and not to mRNA specifying other regulatory subunits of protein kinase. In one embodiment, 191P4D12(b) antisense
oligonucleotides of the present invention are 15 to 30-mer fragments of the antisense DNA molecule that have a sequence
that hybridizes to 191P4D12(b) mRNA. Optionally, 191P4D12(b) antisense oligonucleotide is a 30-mer oligonucleotide that
is complementary to a region in the first 10 5' codons or fast 10 3' codons of 191P4D12(b). Alternatively, the antisense
molecules are modified to employ ribozymes in the inhibition of 191P4D12(b) expression, see, &.g., L. A. Couture & D. T.
Stinchcomb; Trends Genef 12: 510-515 (1996).

1l.A.3.) Primers and Primer Pairs

Further specific embodiments of these nucleotides of the invention include primers and primer pairs, which allow

the specific amplification of polynucleotides of the invention or of any specific parts thereof, and probes that selectively or

specifically hybridize to nucleic acid molecules of the invention or to any part thereof. Probes can be labeled with a

28




CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

detectable marker, such as, for example, a radioisotope, fluorescent compound, bioluminescent compound, a
chemiluminescent compound, metal chelator or enzyme. Such probes and primers are used to detect the presence of a
191P4D12(b) polynucleotide in a sample and as a means for detecting a cell expressing a 191P4D12(b) profein.

Examples of such probes include polypeptides comprising all or part of the human 191P4D12(b) cDNA sequence
shown in Figure 2. Examples of primer pairs capable of specifically amplifying 191 P4D12(b) mRNASs are also described in the
Examples. As will be understood by the skilled artisan, a great many different primers and probes can be prepared based on the
sequences provided herein and used effectively to amplify and/or detect a 191P4D12(b) mRNA.

The 191P4D12(b) polynucleotides of the invention are useful for a variety of purposes, including but not limited to
heir use as probes and primers for the amplification and/or detection of the 191P4D12(b) gene(s), mRNA(s), or fragments
thereof; as reagents for the diagnosis andor prognosis of prostate cancer and other cancers; as coding sequences capable
of directing the expression of 191P4D12(b) polypeptides; as tools for modulating or inhibiting the expression of the
191P4D12(b) gene(s) and/or translation of the 191P4D12(b) transcripi(s); and as therapeutic agents.

The present invention includes the use of any probe as described herein to identify and isolate a 191P4D12(b) or
191P4D12(b) related nucleic acid sequence from a naturally occurring source, such as humans or other mammals, as well as the
isolated nucleic acid sequence per se, which would comprise all or most of the sequences found in the probe used.

LA4.) Isolation of 191P4D12(b)-Encoding Nucleic Acid Molecules

The 191P4D12(b) cDNA sequences described herein enable the isolation of other polynucleotides encoding
191P4D12(b) gene product(s), as well as the isolation of polynucleotides encoding 191P4D12(p) gene product homologs,
alternatively spliced isoforms, allelic variants, and mutant forms of a 191P4D12(b) gene product as well as polynucleotides that
encode analogs of 191P4D12(b)-related proteins. Various molecular cloning methods that can be employed to isolate full length
¢DNAs encoding a 191P4D12(b) gene are well known (see, for example, Sambrook, J. et al, Molecular Cloning: A Laboratory
Manual, 2d edition, Cold Spring Harbor Press, New York, 1989; Current Protocols in Molecular Biology. Ausubel et al., Eds.,
Wiley and Sons, 1995). For example, lambda phage cloning methodologies can be conveniently employed, using commercially
available cloning systems (e.g., Lambda ZAP Express, Stratagene). Phage clones containing 191P4D12(b) gene cDNAs can be
identified by probing with a labeled 161P4D12(b) cDNA or a fragment thereof. For example, in one embodiment, a 191P4D12(b)
cDNA (e.g., Figure 2) or a portion thereof can be synthesized and used as a probe to retrieve overlapping and full-length cDNAs
corresponding to a 191P4D12(b) gene. A 191P4D12(b) gene itself can be isolated by screening genomic DNA libraries, bacterial
artificial chromosome libraries (BACs), yeast artificial chromosome libraries (YACS), and the like, with 191 P4D12(b) DNA probes
or primers.

1LA5.) Recombinant Nucleic Acid Molecules and Host-Vector Systems

The invention also provides recombinant DNA or RNA molecules containing a 191P4D12(b) polynucleofide, a fragment,
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 transfected with such recombinant DNA or RNA
molecules. Methods for generating such molecules are well known (see, for example, Sambrook ef al., 1989, supra).

The invention further provides a host-vector system comprising a recombinant DNA molecule containing a
191P4D12(b) polynucleotide, fragment, analog or homologue thereof within a suitable prokaryotic or eukaryotic host cel.
Examples of suitable eukaryotic host celis include a yeast cell, a plant cell, or an animal cell, such as a mammalian cell or an
insect cell (e.g., a baculovirus-infecible cell such as an Sf9 or HighFive cell). Examples of suitable mammalian cells include
various prostate cancer cell lines such as DU145 and TsuPr1, other transfectable or transducible prostate cancer cell lines,
primary cells (PrEC), as well as a number of mammalian cells routinely used for the expression of recombinant proteins (e.g.,
COS, CHO, 293, 293T celis). More particularly, a polynucleotide comprising the coding sequence of 191PAD12(b) or a
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fragment, analog or homolog thereof can be used to generate 191P4D12(b) proteins or fragments thereof using any number of
host-vector systems routinely used and widely known in the art.

A wide range of host-vactor systems suitable for the expression of 191P4D12(b) proteins or fragments thereof are
avallable, see for example, Sambrook ef al,, 1989, supra; Curent Protocols in Malecular Biology, 1995, supra). Preferred vectors
for mammalian expression include but are not limited to pcDNA 3.1 myc-His-tag (Invitrogen) and the refraviral vector
pSRaltkneo (Muller et al., 1991, MCB 11:1785). Using these expression vectors, 131P4D12{b) can be expressed in several
prostate cancer and non-prostate cell lines, including for example 293, 2937, ral-1, NIH 3T3 and TsuPri. The host-vector
systams of the invention are useful for the production of a 191P4D12{b) protein or fragment thersof. Such host-vector
systems can be employed to study the functional properties of 191P4D12(b) and 191P4D12(b) mutations or analogs.

Recombinant human 191P4D12(b) protein or an analog or homolog or fragment thereof can be produced by
mammaian cells transfected with a construct encoding a 191P4D12(b)-related nucieotide. For example, 293T cells can be
transfected with an expression plasmid encoding 191P4D12(b) or fragment, analog or homoalog thereof, & 191P4D12(b)-
related protein is expressed in the 2837 cells, and the recombinant 181P4012(b) protein is isolated using standard
purification methods (e.g., affinity purification using anti-191P4D12(b) antibodies). In another embodiment, a 191P4D12(b}
coding sequence s subcloned into the retroviral vector pSRoMSVikneo and used to infect various mammaian cell nes,
stich as NIH 3T3, TsuPr1, 203 and rai-1 in order to establish 191P4D12(b) expressing cel lines. Various ofher expression
systems well known In the art can also be employed, Expression construcis encoding a leader peptide joined in frame to a
191P4D12(b) coding sequenca can be used for the generation of a secreted form of recombinant 191P4D12(b) protein.

As discussed herein, redundancy in the genelic code permits variation in 191P4D12(b) gene sequences. In
particular, itis known in the art that specific host species often have specific codon preferences, and thus one can adapt the
disclosed sequence as preferred for a desired host. For example, preferred analog codon sequences typlcally have rare
codons {i.e., codons having a usage frequency of less than about 20% in known segquences of the desired host) replaced
with higher frequency codons. Codon preferences for a specific spacies are caloulated, for example, by utilizing codon.
usage fables available on the INTERNET,

Additional sequence modificafions are known to enhance protein expression in a callular host, These include
elimination of sequences encoding spurious polyadenylation signals, exon/intron splice site signals, transposon-like repeats,
andlor other such well-characterized sequences that are deleterious to gene expression. The GC content of the sequence is
adjusted to levels average for a given cefiular host, as calculated by reference to known genes expressed in the host cell,
Where possible, the sequence is modified to avoid predicted hairpin secondary mRNA structures. Other useful modifications
include the addition of a translational inifiation consensus sequence at the start of the open reading frame, as described in
Kozak, Mal. Call Biol., 9:5073-5080 (1989). Skdlled arfsans understand that the generai rule that eukaryolic ribosomes
initiate lranslation exclusively atthe 5' proximal AUG codon is abrogated only under rare conditions (see, e.g., Kozak PNAS
92(7): 26622686, (1995) and Kozak NAR 15(20): 8125-8148 (1987)).

Iy 191P4D12(b)-related Proteins

Another aspect of the present invention provides 191P4D12(h)-related proteins. Specific embodiments of
191P4D12(b} proteins comprise a polypeptide having all or part of the amino acid sequence of human 191P4D12(p) as
shown in Figure 2 or Figure 3. Alternatively, embodiments of 191P4D12(b) proteins comprise variant, homolog or analog
polypeplides that have alierations in the amino acid ssquence of 191P4D12(b) shown in Figure 2 or Figure 3.

Embodiments of a 191P4D12(b) polypeptids include: a 191P4D12(b) polypeptide having a sequence shown in
Figure 2, a peptide sequenice of a 191P4D12(b) as shown in Figure 2 wherein T is U; at least 40 contiguous nucleotides of a
polypeptice having the sequence as shown in Figure 2; or, at least 10 contiguous peptides of a polypeptide having the
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sequence as shown in Figure 2 where T is U. For example, embodiments of 191P4D12(b) peptides comprise, without
fimitation:

] a protein comprising, consisting essentially of, or consisting of an amino acid sequence as shown in
Figure 2A-N or Figure 3A-J;

i a 191P4D12(b)-related protein thatis at least 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 or 100% homologous
to an enfire amino acid sequence shown in Figure 2A-N or 3A-J;

{1y a 191P4D12(b)-related protein thatis at least 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 or 100% identical to
an entire amino acid sequence shown in Figure 2A-N or 3A-J;

(V) a protein that comprises at least one peptide set forth in Tables VIll to XLIX, optionally with a proviso
that it is not an entire protein of Figure 2;

V) a protein that comprises at least one peptide set forth in Tables VIII-XXI, collectively, which peptide is
also set forth in Tables XXl to XLIX, collectively, optionally with a proviso that it is not an enfire protein of Figure 2;

(Vi) a protein that comprises at least two peptides selected from the peptides set forth in Tables VIII-XLIX,
optionally with a proviso that it is not an entire protein of Figure 2;

(V1) a protein that comprises at least two peptides selected from the peptides set forth in Tables Vill to XLIX
collectively, with a proviso that the protein is not a contiguous sequence from an amino acid sequence of Figure 2;

(V) aprotein that comprises at least one peptide selected from the pepides set forth in Tables WII-XXI; and
at least one peptide selected from the peptides set forth in Tables XXIl to XLIX, with a proviso that the protein is
not a contiguous sequence from an amino acid sequence of Figure 2;

(1X) a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3A-B or 3E-G, in any whole number
increment up fo 510 respectively that includes at least 1,2, 3,4, 5, 6,7, 8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5
in the Hydrophilicity profile of Figure 5;

* a polypeptide comprising at least 5, 6, 7’, 8,9, 10, 11, 12, 13, 14, 15, 18, 17, 18, 19, 20, 21, 22, 23, 24,
25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3A-B or 3E-G, in any whole number
increment up to 510 respectively that includes at least at least 1, 2, 3, 4,5,6,7,8,9 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than
0.5 in the Hydropathicity profile of Figure 8;

X)) a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3A-B or 3E-G, in any whole number
increment up to 510 respectively that includes at least at least 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15,16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater
than 0.5 in the Percent Accessible Residues profile of Figure 7,

(X a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31,32, 33, 34, 35 amino acids of a protein of Figure 3A-B or 3E-G, in any whole number
increment up to 510 respectively that includes at least at least 1, 2, 3, 4,5, 6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17,
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18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater
than 0.5 in the Average Flexibility profile of Figure 8;

(X a polypeptide comprising at least 5,6, 7, 8, 9, 10, 11,12, 13, 14, 15, 16,17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, amino acids of a protein of Figure 3A-B or 3£-G in any whole number
increment up to 510 respectively that includes at least at least 1,2, 3,4, 5, 6,7, 8,9, 10, 11,12, 13,14, 15,16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater
than 0.5 in the Beta-turn profile of Figure 9;

(XIV)  a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up
to 295 respectively that includes at least 1, 2,3, 4,5,6,7, 8, 9, 10, 11, 12, 13, 14, 15,16, 17, 18,19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Hydrophilicity profile of Figure 5;

Xv) a polypeptide comprising at least 5, 6,7, 8, 9, 10, 11, 12,13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up
to 295 respectively that includes at least at least 1, 2, 3, 4, §, 6, 7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in the
Hydropathicity profile of Figure 6;

(XVl)  apolypeptide comprising at least 5, 6, 7, 8,9, 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21,22,23,24,
25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up
fo 295 respectively that includes at least at least 1, 2, 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14,15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in

the Percent Accessible Residues profile of Figure 7;

(XVI)  a polypeptide comprising atleast 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,22, 23, 24,
25, 26, 27, 28, 29, 30, 81, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up
to 295 respectively that includes at least at least 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in
the Average Flexibility profile of Figure 8;

(XVIIl)  a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, amino acids of a protein of Figure 3C in any whole number increment up to
295 respectively that includes at least at least 1, 2, 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Beta-turn profile of Figure 9;

(XIX) & polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3D, in any whole number increment up
to 485 respectively that includes atleast 1,2,3,4,5,6,7,8,9, 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Hydrophilicity profile of Figure 5;

XX a polypeptide comprising at least 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3D, in any whole number increment up
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to 485 respectively that includes at least at least 1, 2,3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in the
Hydropathicity profile of Figure 6;

(XXI)  apolypeptide camprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3D, in any whole number increment up
to 485 respectively that includes at least at least 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in
the Percent Accessible Residues profile of Figure 7;

(XXIl)  a polypeptide comprising at least 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3D, in any whole number increment up
to 485 respectively that includes at least at least 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in
the Average Flexibifity profile of Figure 8;

(XXIll)  a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, amino acids of a protein of Figure 3D in any whole number increment up to
485 respectively that includes at least at least 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21,
22,923, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s} having a value greater than 0.5 in the
Beta-tum profile of Figure 9

XXIv) a polypeptide comprising at least 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3H, in any whole number increment up
to 511 respectively that includes at least 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Hydrophilicity profile of Figure 5;

(XXV)  apolypeptide comprising at least 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 18, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3H, in any whole number increment up
to 511 respectively that includes at least at least 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16,17, 18,19, 20,
21, 22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in the
Hydropathicity profile of Figure 6;

[XXVl)  apolypeptide comprising at least 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 18, 20, 21, 22, 23, 24,
25, 26,27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a prolein of Figure 3H, in any whole number increment up
to 511 respectively that includes at least at least 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20,
21, 22,23, 24, 25, 26, 27, 28,29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in

the Percent Accessible Residues profile of Figure 7;

(XXvIl) a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26,27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3H, in any whole number increment up
to 511 respectively that includes at least at least 1, 2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16,17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in
the Average Flexibility profile of Figure 8;
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(XXVIlI) a polypeptide comprising at least 5,6, 7, 8, 9, 10, 11,12, 13, 14, 15, 16, 17,18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, amino acids of protein of Figure 3H in any whole number increment up to
511 respectively that includes at least at least 1, 2, 3, 4, 5,6,7,8, 9, 10, 11, 12,13, 14, 15, 16,17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 36 amino acid position(s) having a value greater than 0.5 in the
Beta-turn profile of Figure §;

(XXIX)  a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11,12, 13, 14, 15, 16,17, 18,19, 20, 21,22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3!-J, in any whole number increment up
to 137 respectively that includes at least 1, 2,3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15,16, 17, 18,19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Hydrophilicity profile of Figure 5;

(XXX)  a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11,12, 13, 14, 15, 16,17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 31-J, in any whole number increment
up to 137 respectively thatinciudes at least at least 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in
the Hydropathicity profile of Figure 6;

(XXXI)  a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11,12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 31-J, in any whole number increment up
to 137 respectively that includes at least at least 1,2,3,4,56,7,8,9 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in
the Percent Accessible Residues profile of Figure 7;

(XXXIl) a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3I-J, in any whole number increment
up to 137 respectively that includes at least at least 1,2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14,15, 16,17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 21, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5
in the Average Flexibility profile of Figure 8,

(XXXIIl) a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11,12, 13, 14,15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, amino acids of a protein of Figure 31-J in any whole number increment up to
137 respectively that includes at least at least 1, 2, 3, 4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17,18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Beta-tumn profile of Figure 9;

(XXXIV) a peptide that occurs at least twice in Tables VIII-XXI and XXil to XLIX, collectively;
(XXXV) a peptide that occurs at least three times in Tables VIII-XXi and XXl to XLIX, collectively;
(XXXVI) a peptide that occurs at least four times in Tables Vil-XXI and XXII to XLIX, collectively;
(XXXVII) a peptide that occurs at least five imes in Tables Vill-XXI and XXl to XLIX, collectively;

(XXXVIIl) a peptide that occurs at least once in Tables VIH-XXI, and at least once in tables XXII to XLIX;
(XXXIX) a peptide that occurs at least once in Tables VIll-XX|, and at least twice in tables XXl to XLIX;
(XL) a peptide that occurs at least twice in Tables VIII-XXI, and at least once in tables XXl to XLIX;
(XLl)  apeptide that occurs at least twice in Tables VII-XX|, and at least twice in tables XXII to XLIX;
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(XLM)  apeptide which comprises one two, three, four, or five of the following characteristics, or an
oligonucleotide encoding such peptide: |

i) aregion of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment
up to the full length of that protein in Figure 3, that includes an amino acid position having a value equal fo or
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Hydrophilicity profile of Figure 5;

ii) aregion of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment
up to the full length of that protein in Figure 3, that includes an amino acid position having a valus equal to or less
than 0.5, 0.4, 0.3, 0.2, 0.1, or having a value equal o 0.0, in the Hydropathicity profile of Figure 6;

iii) a region of atleast 5 amino acids of a particular peptide of Figure 3, in any whole number increment
up to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Percent Accessible Residues profile of
Figure 7;

iv) aregion of at least 5 amino aids of a particular peptide of Figure 3, in any whole number increment
up to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Average Flexibility profile of Figure 8; or,

v) a region of atleast 5 amino acids of a particular peptide of Figure 3, in any whole number increment
up to the full length of that protein in Figure 3, thatincludes an amino acid position having a value equal to or
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Beta-turn profile of Figure 8;

(XLI)  a composition comprising a peptide of (1)-(XLII) or an antibody or binding region thereof fogether with a

pharmaceutical excipient and/or in a human unit dose form.

(XLIV)  amethod of using a peptide of (I)-{XLIl), or an antibody or binding region thereof or a composition of
(XLI1Y in a method to modulate a cell expressing 191P4D12(b), |

(XLV)  amethod of using a peptide of (1)-(XLIl) or an antibody or binding region thereof or a composition of
(XLIl) in a method to diagnose, praphylax, prognose, or treat an individual who bears a cell expressing 191P4D12(b)

(XLVl)  amethod of using a peptide of (1)-(XLII) or an antibody or binding region thereof or a composition (XN
in a method to diagnose, prophylax, prognos, or treat an individual who bears a cell expressing 191P4D12(b), said cell from
a cancer of a fissue listed in Table I,

(XLVII)  amethod of using a peptide of (I)-(XLil) or an antibody or binding region thereof or & composition of

(XL1lt) in a method to diagnose, prophylax, prognose, or freat a a cancer;

(XLVIll) a method of using a peptide of (1)-(XLII) or an antibody or binding region thereof or a composition of
(XLIIT) in a method fo diagnose, prophylax, proghose, or treat a a cancer of a tissue listed in Table |; and,

(XLIX) amethod of using a a peptide of (I)-(XLIl) or an antibody or binding region thereof or a composition
(XLIN) in a method to identify or characterize a modulator of a cell expressing 191P4D12(b).

As used herein, a range is understood to specifically disclose all whole unit positions thereof.

Typical embodiments of the invention disclosed herein include 191P4D12(b) palynucleotides that encode specific
portions of 191P4D12(b) MRNA sequences (and those which are complementary to such sequences) such as those that
encode the proteins and/or fragments thereof, for example:
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(a)4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17,18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200,
295, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 505, or 510 or more contiguous amino acids of 191P4D12(b)
variant 1; the maximal lengths relevant for other variants are: variant 2, 510 amino acids; variant 6, 295 amina acids, variant
7, 485 amino acids, variant 10, 510 amino acids, variant 11, 510 amino acids, variant 12, 510 amino acids, variant 13, 511
amino acids, variant 9, 137 amino acids, and variant 14, 137 amino acids..

In general, naturally occurring allelic variants of human 191P4D12(b) share a high degree of structural identity and
homology (e.g., 90% or more homology). Typically, allelic variants of a 191P4D12(b) protein contain conservative amino acid
substitutions within the 191P4D12(b) sequences described herein or contain a substitution of an amino acid from a corresponding
position in a homologue of 191P4D12(b). One class of 191P4D12(b) allelic variants are proteins that share a high degree of
homology with at least a small region of a particular 191P4D12(b) amino acid sequence, but further contain a radical departure
from the sequence, such as a non-conservative substitution, truncation, insertion or frame shift. In comparisons of protein
sequences, the terms, similarity, identity, and homology each have a distinct meaning as appreciated in the field of genetics.
Moreover, orthology and paralogy can be important concepts describing the relationship of members of a given protein family in
one organism fo the members of the same family in other organisms.

Amino acid abbreviations are provided in Table II. Conservative amino acid substitutions can frequently be made
in a protein without altering either the conformation or the function of the protein. Proteins of the invention can comprise 1, 2,
3,4,5,6,7,8,9, 10,11, 12, 13, 14, 15 conservative substitutions. Such changes include substituting any of isoleucine (l},
valine (V), and leucine (L) for any other of these hydrophabic 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, giycine (G) and alanine (A) can frequently be interchangeable, as can
alanine (A) and valine (V). Methionine (M), which is relatively hydrophobic, can frequently be interchanged with leucine and
isoleucine, and sometimes with valine. Lysine (K) and arginine (R) are frequently interchangeable in locations in which the
significant feature of the amino acid residue is its charge and the differing pK's of these two amino acid residues are not
significant. Still other changes can be considered "conservative” in particular environments (see, e.g. Table Ilf herein; pages
13-15 “Biochemistry” 21 ED. Lubert Stryer ed (Stanford University); Henikoff et al., PNAS 1992 Vol 89 10915-10919; Lei et
al., J Biol Chem 1995 May 19; 270(20):11882-6).

Embodiments of the invention disclosed herein include a wide variety of art-accepted variants or analogs of
191P4D12(b) proteins such as polypeptides having amino acid insertions, deletions and substitutions. 191P4D12(b) 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. Acids Res., 13:4331 (1986); Zoller et al., Nuel. Acids Res., 10:6487 (1987)),
cassette mutagenesis (Wells et al., Gene, 34:315 (1985)), restriction selection mutagenesis (Wells et al., Philos. Trans. R.
Soc. London SerA, :‘317:415 (1988)) or other known techniques can be performed on the cloned DNA to produce the
191P4D12(b) variant DNA. '

Scanning amino acid analysis can also be employed to identify one or more amino acids along a contiguous
sequence that is involved in a specific biological ativity such as a protein-protein interaction. Among the preferred scanning
amino acids are relatively small, neutral amino acids. Such amino acids include alanine, glycine, serine, and cysteine.
Alanine is typically a preferred scanning amino acid among this group because it eliminates the side-chain beyond the befa-
carbon and is less likely to aiter the main-chain canformation of the variant. Alanine is also typically preferred because itis

the most common amino acid. Further, it is frequently found in both buried and exposed positions (Creighton, The Proteins,
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(W.H. Freeman & Co., N.Y.); Chothia, J. Mol. Biol., 150:1 (1976)). If alanine subsfitution does not yield adequate amounts of
variant, an isosteric amino acid can be used.

As defined herein, 191P4D12(b) variants, analogs or homologs, have the distinguishing atfribute of having at least
one epitope that is “cross reactive” with a 191P4D12(b) protein having an amino acid sequence of Figure 3. As used in this
sentence, “cross reactive” means that an antibody or T cell that specifically binds to a 191P4D12(b) variant also specifically
binds to a 191P4D12(b) protein having an amino acid sequence set forth in Figure 3. A polypeptide ceases to be a variant of
a protein shown in Figure 3, when it no longer contains any epitope capable of being recognized by an antibody or T cell that
specifically binds fo the starting 191P4D12(b) protein. Those skilled in the art understand that antibodies 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, e.g., Nair ef al., J. Immunol 2000 165(12): 6949-
6955; Hebbes et al., Mol Immunol (1989) 26(9):865-73; Schwartz ef al., J Immunol (1985) 135(4):2598-608.

Other classes of 191P4D12(b)-related protein variants share 70%, 75%, 80%, 83% or 90% or more similarity with
an amino acid sequence of Figure 3, or a fragment thereof. Another specific class of 191P4D12(b) protein variants or
analogs comprises one or more of the 191P4D12(b) biological motifs described herein or presently known in the art. Thus,
encompassed by the present invention are analogs of 191P4D12(b) fragments (nucleic or amino acid) that have altered
functional (e.g. immunogenic) properties relative to the starting fragment. Itis 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 Figure 2 or Figure 3.

As discussed herein, embodiments of the claimed invention include polypeptides containing less than the full
amino acid sequence of a 191P4D12(b) protein shown in Figure 2 or Figure 3. For example, representative embodiments of
the invention comprise peptides/proteins having any 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or more contiguous amino acids of
a 191P4D12(b) protein shown in Figure 2 or Figure 3.

Moreover, representative embodiments of the invention disclosed herein include polypeptides consisting of about
amino acid 1 to about amino acid 1C of a 191P4D12(b) protein shown in Figure 2 or Figure 3, polypeplides consisting of
about amino acid 10 to about amino acid 20 of a 191P4D12(b) protein shown in Figure 2 or Figure 3, polypeptides consisting
of about amino acid 20 to about amino acid 30 of a 191P4D12(b) protein shown in Figure 2 or Figure 3, polypeptides
consisting of about amino acid 30 to about amino acid 40 of a 191P4D12(b) protein shown in Figure 2 or Figure 3,
polypeptides consisting of about amino acid 40 to about amino acid 50 of a 191P4D12(b) protein shown in Figure 2 or Figure
3, polypeptides consisting of about amino acid 50 to about amino acid 60 of a 191P4D12(b) protein shown in Figure 2 or
Figure 3, polypeptides consisting of about amino acid 60 to about amino acid 70 of a 191P4D12(b) protein shown in Figure 2
or Figure 3, polypeptides consisting of about amino acid 70 to about amino acid 80 of a 191P4D12(b) protein shown in
Figure 2 or Figure 3, polypeptides consisting of about amino acid 80 to about amino acid 90 of a 191P4D12(b) protein shown
in Figure 2 or Figure 3, polypeptides consisting of about amino acid 90 to about amino acid 100 of a 191P4D12(b) protein
shown in Figure 2 or Figure 3, etc. throughout the entirety of a 191P4D12(b) amino acid sequence. Morsover, polypeptides
consisting of about amino acid 1 {or 20 or 30 or 40 etc.) to about amino acid 20, (or 130, or 140 or 150 efc.) of a
191P4D12(b) protein shown in Figure 2 or Figure 3 are embodiments of the invention. !t is to be appreciated that the starting
and stopping positions in this paragraph refer fo the specified position as well as that position plus or minus 5 residues.

191P4D12(b)-related proteins are generated using standard peptige 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 a
191P4D12(b)-related protein. In one embodiment, nucleic acid molecules provide a means to generate defined fragments of a

191P4D12(b) protein (or variants, homologs or analogs thereof).
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LA)  Motif-bearing Protein Embodiments

Additional illustrative embodiments of the invention disclosed herein include 191P4D12(b) polypeptides comprising
the amino acid residues of one or more of the biclogical motifs contained within a 191P4D12(b) polypeptide sequence set
forth in Figure 2 or Figure 3. Various mofifs are known in the art, and a protein can be evaluated for the presence of such
molifs by a number of publicly available Internet sites.

Mofif bearing subsequences of alt 191P4D12{b) variant proteins are set forth and identified in Tables VIIl-XX! and
XRU-XLIX.

Table V sets forth several frequently occurring motifs based on pfam searches,

The columns of Table V list (1) motif name abbreviation, (2) percent idenfity found amongst the different member of the motif
family, (3) motif name or descripion and {4) most common function; focation information is included if the motif is relevant for
location.

Polypsplides comprising one or more of the 181P4D12(b) motifs discussed above are useful in elucidating the
specific characterisfics of a malignant phenotype in view of the observation that the 181P4D12(b) mofifs discussed above
are associated with growth dysreguiation and because 191P4D12(b) is overexpressed in certaln cancers (See, e.g., Table 1).
Casein kinase l1, cAMP and camp-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 6t al., Lab Invest,, 78(2): 165-174 (1998);
Galddon et al., Endocrinology 136(10): 4331-4338 (1995); Hall et al,, Nucleic Acids Research 24(6); 11191126 {1996);
Peferziel ef al,, Oncogene 18(46): 6322-6329 {1999) and O'Brian, Oncol. Rep, 5(2): 305-309 (1998)). Moreover, both
glycosytation and myristoylation are protein modifications also associated with cancer and cancar prograssion {see e.g.
Dennis ef al., Biochem. Biophys. Acta 1473(1):21-34 (1999): Raju ef al., Exp. Cell Res. 235(1): 145-154 (1997)). Amidation
is another protein modification also associated with cancer and cancer progression (see e.g. Treston ef af, J. Natl. Cancer
Inst. Monogr. (13): 169-175 (1992)).

In another embodiment, protsins of the invention comprise one or more of the immunoreactive epitopes identified
in accordance with art-accepted metheds, such as the peptides set fodh in Tables VIH-XXI and XXiI-XLIX. CTL epitopes can
be determined using specific algorithms fo identify pepfides within a 191P4D12(b) protein that are capable of opfimally binding to
specified HLA alleles (e.g., Table IV; Epimatrix™ and Epimer™, Brown University).

Moreover, processes for identifying peptides that have
sufficient binding affinity for HLA molecules and which are correlated with being immunogenic epitopes, are well known in the
art, and are carried out without undue experimentation. In addition, processes for identifying peptides that are immunogenic
epitopes, are well known in the art, and are carried out without undue experimentation either in vitro or in vivo,

Also known in the art are principles for creating analogs of such epitopes in order to modulate immunogenicity. For
example, one begins with an epilope that bears a CTL or HTL moif (see, e.g., the HLA Class | and HLA Class |l
motifsfsupermotifs of Table IV). The epitope is analoged by subsfituting out an amino acid at ane of the specified positions,
and replacing it with another amino acid specified for that position. For example, on the basis of residues defined in Table
IV, one can substitute out a deleterious residue in favor of any other residue, such as a preferred residue; substitute a fess-
preferred residue with a preferred residue; or substitute an originally-occurring preferred residue with another preferred
residue. Substitutions can occur at primary anchor positions or at other positions in a peplide: see, eg. Table IV.

A variely of references reflect the art regarding the identification and generation of epitopes in a protein of interest
as well as analogs thereof. See, for example, WO 97/33602 to Chesnut ef al,; Sette, Immunogenetics 1999 50(3-4): 201-
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212, Sette et al,, J. Immunol. 2001 166(2): 1389-1397; Sidney ef al., Hum. immunol. 1987 58(1): 12-20; Kendo et al,,
Immunogenetics 1997 45(4): 249-258; Sidney ef al,, J. Immunol. 1996 157(8): 3480-90; and Falk ef al,, Nature 351 290-6
(1991); Hunt ef al., Science 255:1261-3 (1992); Parker ef al,, J. Immunol. 149;3580-7 (1982); Parker et al,, J. Immundl.
152:163-75 (1994)); Kast ef al., 1994 152(8): 3904-12; Borras-Cuesta et al., Hum. Immunol. 2000 61(3): 266-278; Alexander
et al, J. Immunol. 2000 164(3); 164(3): 1625-1633; Alexander ef af, PMID; 7895164, Ul: 85202582; O'Sullivan et al,, J.
Immunot. 1991 147(8): 2663-2669; Alexander ef al., immunity 1994 1(9): 751-761 and Alexander et al,, immunol. Res. 1998
18(2): 7982,

Related embodiments of the invention include polypeptides comprising combinations of the different motifs set forth
in Table VI, and/or, one or more of the predicted CTL epitopes of Tables VIl-XX! and XXII-XLIX, andfor, one or more of the
predicted HTL epitopes of Tables XLVIXLIX, and/or, one or more of the T cell binding motifs known in the art. Preferred
embodiments contain no insertions, deletions or substitulions either within the moiifs or within the intervening sequences of
the polypeptides. In addition, embodiments which include a number of gither N-terminal and/or C-terminal amino acid
residues on either side of these motifs may be desirable (to, for example, include a greater partion of the polypeptide
architecture in which the mofif is located). Typically, the number of N-terminal and/or C-terminal amino acid residues on
either side of a motif is between about 1 to about 100 amino acid residues, preferably 5 to about 50 amino acid residues.

191P4D12(b)-related proteins are embodied in many forms, preferably in isolated form. A purified 191P4D12(b)
protein molecule will be substantially free of ofher proteins or molecules that impair the binding of 191P4D12(b) fo antibody,
T cell or other ligand. The nature and degree of isolation and purification will depend on the intended use. Embodiments of a
191P4012(b)-related proteins include purified 191P4D12(b)-related proteins and functional, soluble 191P4D12(b)-related
proteins. In one embodiment, a functional, soluble 191P4D12{b) protein or fragment thereof retains the ability fo be bound
by antibody, T cell or other ligand.

The invention also provides 191P4D12(b) proteins comprising biologically active fragments of a 191P4D12(b)
amino acid sequence shown in Figure 2 or Figure 3. Such proteins exhibit properties of the starting 131P4D12(b} protein,

* sttch as the ability to elicit the generation of antibodies that specifically bind an epitope associated with the starting
191P4D12(b} protein; to be bound by such antibodies; to elicit the activation of HTL or CTL; and/or, to be recognized by HTL
or CTL that also specifically bind to the starting protein.

191P4D12(b)-related polypeplides that contain particularly interesting struciures can be predicted and/or idendified using
various analytical techniques well known in the art, including, for example, the methods of Chou-Fasman, Gamier-Robson, Kyte-
Doolittie, Eisenberg, Karplus-Schuliz or Jameson-Wolf analysis, or based on immunagenicity. Fragments that contain such
structures are parficularly useful in generating subunit-specific anti-131P4D12(b) antibodies or T cells or in identifying celiular
faclors that bind to 191P4D12(b). For example, hydrophificity profiles can be generated, and immunogenic peplide fragments
identified, using the method of Hopp, T.P. and Woods, K.R., 1981, Prac. Natl. Acad, Sci. U.S.A 78:3824-3828.
Hydropalhicity profiles can be generated, and immunogenic peptide fragments identified, using the method of Kyte, J. and
Doolittle, R.F., 1982, J. Mol. Biol. 157:105-132. Percent (%) Accessible Residues profiles can be generated, and
immunogenic peptide fragments identified, using the method of Janin J., 1979, Nature 277:491-492. Average Flexibility
profiles can be generated, and immunogenic peptide fragments identified, using the meihod of Bhaskaran R., Ponnuswamy
P.K., 1988, Int. J. Pepl. Protein Res. 32:242-255. Beta-turn profiles can be gencrated, and immunogenic peptide fragments
identified, using the method of Deleage, G., Roux B,, 1987, Protein Engineering 1:289-294,

CTL epitopes can be determined using specific algorithms to identify pepfides within a 191P4D12(b) protein that are
capable of optimally binding to specified HLA alleles (e.g., by using the SYFPEITHI site

; the listings in Table IV(A)-(E); Epimatrix™ and Epimer™, Brown University
; and BIMAS). lustrating this, peptide epitopes from 191P4D12(b)
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that are presented in the context of human MHC Class | molecules, e.g,, HLA-A1, AZ, A3, A11, A24, BY and B35 were
predicted {see, .g., Tables VII-XXI, XXII-XLIX). Specifically, the complete amino acld sequence of the 191P4D12(b} protein
and relevant portions of other variants, i.e., for HLA Class | predictions 9 flanking residues on either side of a point mutation
or exon juction, and for HLA Class Il predictions 14 flanking residues on elther side of a point mutation or exon junction
corresponding to that variant, were entered into the HLA Peptide Mofif Search algorithm fotind in the Bioinformatics and
Molecular Analysis Section (BIMAS) web site ; in addition to the site SYFPEITHI,

The HLA pepide molif search aigorithm was developed by Dr. Ken Parker based on binding of specific peplide
sequences in the groove of HLA Class | molecules, in particular HLA-A2 (see, e.g., Falk ef al,, Nature 351; 200-6 (1991);
Hunt et al, Science 255:1261-3 (1992); Parker ef al, J. Immunol. 149:3580-7 (1982); Parker ef al,, J. Immunol, 152:163-75
(1994)). This algorithm allows location and ranking of 8-mer, 8-mer, and 10-mer peplides from a complete protsin sequence
for predicted binding to HLA-A2 as well as nurmeraus other HLA Class ! molecules. Many HLA class | binding peplides are 8-
+ 8-, 10 or 11-mers. For example, for Class | HLA-A2, the epitopes preferably contain a leucine (L) or methionine (M) at
position 2 and a valine (V) or leucine (L) at the C-terminus (see, e.g., Parker et al., J. Immunol. 142:3580-7 (1992)). Selected
results of 191P4D12(b) predicted binding peptides are shown in Tables VIll-XX! and XXi-XLIX herein. in Tables VII-XXI and
XXII-XLVII, selecied candidates, 9-mers and 10-mers, for each family member are shown along with their location, the amino
acid sequence of each specific peptide, and an esfimated binding score. in Tables XLVI-XLIX, selected candidates, 15-
mers, for each family member are shown along with their location, the amino acid sequence of each specific peptide, and an
estimated binding score. The binding score corresponds to the estimated half time of dissociation of complexes containing
the peptide at 37°C at pH 8.5. Peptides with the highest binding score 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 immunogenic targets for T-cell
recognition.

Actual binding of peptides to an HLA allefe can be evaluated by stabllization of HLA expression on the antlgen~
processing defeciive call line T2 (see, e.g., Xue et al, Prostale 30:73- 8 (1997) and Peshwa ol al, Prostals 36:129-36
{1838)). Immunogenicity of specific peplides can be evaluated in vitro by stimulation of CD8+ cytotoxic T Iymphocytes (CTL)
in the presence of antigen presenting cells such as dendritic cells.

Itls to be appreciated that every epitope predicted by the BIMAS site, Epimer™ and Epimatrix™ sites, or spacifiied
by the HLAdlass | or class !l motifs available in the art or which become part of the art such as set forth in Table IV (or
determined using the SYFPEITHI website, or BIMAS) are fo e “applied”
to 8 191PAD12(b) protein in accordance with the invention. As used in this context *applied” means that a 191P4D12(b)
protein Is evaluated, e.g., visually or by computer-based pattems finding methods, as appreciated by those of skillin the
relevant art, Every subsequence of a 191P4D12(b) profein of 8, 9, 10, or 11 amino acid residues that bears an HLA Class |

mofif, or a subsequence of  or more amino acid residues that bear an HLA Class || molif are within the scope of the
invention,

i.B.) __Expression of 191P4D12(b}-related Proteins :
In an embodiment described in the exampies ihat follow, 181P4D12(b) can be conveniently expressed in cells

{such as 2937 cells) transfected with a commercially available expression vector such as a CMVY-driven expression vector
encoding 191P4D12(b) with a C-terminal 6XHis and MYC tag (peDNA3. 1imycHIS, Invitrogen or Tags, GenHunter
Corporation, Nashville TN). The Tag5 vector provides an IgGK secration signal that can be used to falitate the productior

of a secreted 191P4D12(b) protein in transfecied cells. The secreted HiS-tagged 191P4D12(b} In the culture media can be
purified, .9., using a nickel column using standard techniques.
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[i1.C.)  Modifications of 191P4D12(b)-related Proteins
Modifications of 191P4D12(b)-related proteins such as covalent modifications are included within the scope of this

invention. One type of covalent modification includes reacting targeted amino acid residues of a 191P4D12(b) polypeptide
with an organic derivatizing agent that is capable of reacting with selected side chains or the N- or C- terminal residues of a
191P4D12(b) protein. Another type cf covalent modification of a 191P4D12(b) polypeptide included within the scope of this
invention comprises altering the native glycosylation pattern of a protein of the invention. Another type of covalent
modification of 191P4D12(b) comprises linking a 191P4D12(b) polypeptids 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 191P4D12(b)-related proteins of the present invention can also be modified to form a chimeric molecule
comprising 191P4D12(b) fused to another, heterologous polypeptide or amino acid sequence. Such a chimeric molecule can
be synthesized chemically or recombinantly. A chimeric molecule can have a protein of the invention fused to another tumor-
associated antigen or fragment thereof. Alternatively, g protein in accordance with the invention can comprise a fusion of
fragments of a 191P4D12(b) sequence (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 shown in Figure 2 or Figure 3. Such a chimeric molecule can
comprise multiples of the same subsequence of 191P4D12(b). A chimeric molecule can comprise a fusion of a
191P4D12(b)-related protein with a polyhistidine epitope tag, which provides an epitope to which immabilized nickel can
selectively bind, with cytokines or with growth factors. The epitope fag is generally placed at the amino- or carboxyl-
terminus of a 191P4D12(b) protein. In an alternative embodiment, the chimeric molecule can comprise a fusion of a
191P4D12(b)-related protein with an immunoglobulin or a particular 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 a
191P4D12(b) polypeptide in place of at least one variable region within an I molecule. In a preferred embodiment, the
immunoglobulin fusion includes the hinge, CH2 and CH3, o the hinge, CHI, CH2 and CH3 regions of an IgGl molecule. For
the production of immunoglobulin fusions see, e.g., U.S. Patent No. 5,428,130 issued June 27, 1995.

I.D.)__ Uses of 191P4D12(h)-related Proteins
The proteins of the invention have a number of different specific uses. As 191P4D12(b) is highly expressed in

prostate and other cancers, 191P4D12(b)-related proteins are used in methods that assess the status of 191P4D12(b) gene
products in normal versus cancerous fissues, thereby elucidating the malignant phenotype. Typically, polypeptides from
specific regions of a 191P4D12(b) protein are used to assess the presence of perturbations (such as deletions, insertions,
point mutations ec.) in those regions (such as regions containing one or more motifs). Exemplary assays utllize antibodies
or T cells targeting 191P4D12(b)-related proteins comprising the amino acid residues of one or more of the biological motifs
contained within a 191P4D12(b) polypeptide sequence in order to evaluate the characteristics of this region in normal versus
cancerous tissues or to elicit an immune response to the epitope. Alternatively, 181P4D12(b)-related proteins that contain
the amino acid residues of one or more of the biological motifs in a 191P4D12(b) protein are used to screen for factors that
interact with that region of 191P4D12(b).

191P4D12(b) protein fragments/subsequences are particularly useful in generating and characterizing domain-specific
antibodies (e.g., antibodies recognizing an extracellular or intracellular epitope of a 191P4D12(b) protein), for identifying agents or
cellular factors that bind to 191P4D12(b) or a particular structural domain thereof, and in various therapeutic and diagnostic

contexts, including but not limited to diagnostic assays, cancer vaccines and methods of preparing such vaccines.
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Proteins encoded by the 191P4D12(b) genes, or by analogs, homologs or fragments thereof, have a variety of
uses, including but not fimited to generating antibodies and in methods for identifying ligands and other agents and cellular
constituents that bind to a 191P4D12(b) gene product. Antibodies raised against a 191P4D12(b) protein or fragment thereof
are useful in diagnostic and prognostic assays, and imaging methodologies in the managemsnt of human cancers
characterized by expression of 191P4D12(b) protein, such as those fisted in Table I. Such antibodies can be expressed
intracellularly and used in methods of treating patients with such cancers. 191P4D12(b)-related nucleic acids or proteins are
also used in generating HTL or GTL responses.

Various immunological assays useful for the detection of 191P4D12(b) proteins are used, including but not limited to
various types of radioimmunoassays, enzyme-linked immunosorbent assays (ELISA), enzyme-linked immunofluorescent assays
(ELIFA), immunocytochemical methods, and the like. Antbodies can be labeled and used as immunological imaging reagents
capable of detecting 191P4D12(b)-expressing cells (e.g., in radioscintigraphic imaging methods). 191P4D12(b) proteins are also
particularly useful in generating cancer vaccines, as further described herein.

\'A] 191P4D12(b) Antibodies
Another aspect of the invention provides antibodies that bind to 191P4D12(b)-related proteins. Preferred anfibodies

specifically bind to a 191P4D12(b)-releted protein and do not bind (or bind weakly) to peptides or proteins that are not
191P4D12(b)-related proteins under physilogical conditions. In this context examples of physiological conditions include: 1)
phosphate buffered saline; 2) Tris-buffered saline containing 25mM Tris and 150 mM NaCl; or normal saline (0.9% NaCl); 4)
animal serum such as human serum; or, 5) a combination of any of 1) through 4); these reactions preferably taking place at pH
7.5, alternatively in a range of pH 7.0 o 8.0, or alternatively in a range of pH 6.5 0 8.5; also, these reactions taking place at a
temperature between 4°C to 37°C. For example, antibodies that bind 191P4D12(b) can bind 191P4D12(b)-related proteins such
as the homologs or analogs thereof.

191P4D12(b) antibodies of the invention are particularly useful in cancer (see, e.g., Table 1) diagnostic and
prognostic assays, and imaging methodologies. Similarly, such antibodies are useful in the treatment, diagnosis, and/or
prognosis of other cancers, to the extent 191P4D12(b) is also expressed or overexpressed in these other cancers.
Moreover, intracellularly expressed antibodies (e.g., single chain antibodies) are therapeutically useful in treating cancers in
which the expression of 191P4D12(b) is involved, such as advanced or metastatic prostate cancers.

The invention also provides various immunclogical assays useful for the detection and quantification of 191P4D12(b)
and mutant 191P4D12(b)-related proteins. Such assays can comprise one or more 191PAD12(b) antibedies capable of
recognizing and binding a 191P4D12(b)-related protein, as appropriate. These assays are performed within various
immunological assay formats well known in the art, including but not limited to various types of radioimmunoassays, enzyme-
linked immunosorbent assays (ELISA), enzyme-linked immunofluorescent assays (ELIFA), and the like.

Immunological non-antibody assays of the invention also comprise T cell immunogenicity assays (inhibitory or
stimulatory) as well as major histocompatibility complex (MHC) binding assays.

In addition, immunological imaging methods capable of detecting prostate cancer and other cancers expressing
191P4D12(b) are also provided by the invention, including but not limited to radioscintigraphic imaging methads using labeled
191P4D12(b) antibodies. Such assays are clinically useful in the detection, monitoring, and prognosis of 191P4D12(b) expressing
cancers such as prostate cancer. .

191P4D12(b) antibodies are also used in methods for purifying a 191P4D12(b)-related protein and for isolating
191P4D12(b) homologues and related molecules. For example, amethod of purifying a 191 P4D12(b)-related protein comprises
incubating a 191P4D12(b) antibody, which has been coupled to a solid matrix, with a lysate or other solution containing &
191P4D12(b)-related protein under conditions that permit the 191P4D12(b) antibody to bind to the 191 P4D12(b)-related protein;
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washing the solid matrix to eliminate impurities; and eluting the 191P4D12(b}-related protein from the coupled antibody. Other
uses of 191P4D12(b) antibodies in accordance with the invention include generafing anti-idiotypic antibodies that mimic a
191P4D12(b) protein.

Various methods for the preparation’of antibodies are well known in the art. For example, antibadies can be prepared
by immunizing a suitable mammalian host using a 191P4D1 2(b)-related protein, peptide, or fragment, in isolated or
immunoconjugated form (Antibodies: A Laboratory Manual, CSH Press, Eds,, Harlow, and Lane (1988); Harlow, Antibodies, Cold
Spring Harbor Press, NY (1989)). In addition, fusion proteins of 191P4D12(b) can also be used, such as a 191P4D12(b) GST-
fusion protein. In a particular embodiment, a GST fusion protein comprising all or most of the amino acid sequence of Figure 2 or
Figure 3 is produced, then used as an immunaogen to generate appropriate antibodies. In another embodiment, a 191P4D12(b)-
related protein is synthesized and used as an immunogen.

In addition, naked DNA immunization techniques known in the art are used (with or without purified 191P4D12(b)-
related protein or 191P4D12(b) expressing celis) to generate an immune response to the encaded immunogen (for review, sce
Donnelly et al., 1997, Ann. Rev. Immunol. 15: 617-648).

The amino acid sequence of a 191P4D12(b) protein as shown in Figure 2 or Figure 3 can be analyzed fo select specific
regions of the 191P4D12(b) protein for generating antibodies. For example, hydrophobicity and hydrophilicity analyses of a
191P4D12(b) amino acid sequence are used to identify hydrophilic regions in the 191 P4D12(b) structure. Regions of a
191P4D12(b) protein that show immunogenic structure, as well as other regions and domains, can readily be identified using
various other methods known in the art, such as Chou-Fasman, Gamier-Robson, Kyte-Doolittle, Eisenberg, Karplus-Schultz or
Jameson-Wolf analysis. Hydrophilicity profiles can be generated using the method of Hopp, T.P. and Woods, K.R,, 1981,
Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828. Hydropathicity profiles can be generated using the method of Kyte, J. and
Doolittie, R.F., 1982, J. Mol. Biol. 157:105-132. Percent (%) Accessible Residues profiles can be generated using the
method of Janin J., 1979, Nature 277:491-492. Average Flexibility profiles can be generated using the method of Bhaskaran
R., Ponnuswamy P.K., 1988, Int. J. Pept. Protein Res. 32:242-255. Beta-turn profiles can be generated using the method of
Deleage, G., Roux B., 1987, Protein Engineering 1:289-294. Thus, each region identified by any of these programs or methods
is within the scope of the present invention. Methods for the generation of 191P4D12(b) antibodies are further illustrated by way
of the examples provided herein. Methods for preparing a protein or polypeptide for use as an immunogen are well known in the
art. Also well known in the art are methods for preparing immunogenic conjugates of a protein with a carrier, such as BSA, KLHor
other cartier protein. 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, IL, are effective. Administration ofa
191P4D12(b) immunogen is often conducted by injection over a suitable time period and with use of a suitable adjuvant, as is
understood in the art. During the immunization schedule, titers of antibodies can be taken to determine adequacy of antibody
formation.

191P4D12(b) monoclonal antibodies can be produced by various means well known in the art. For example,
immortalized cell lines that secrete a desired monoclonal antibody are prepared using the standard hybridoma technology of
Kohler and Milstein or modifications that immortalize antibody-producing B cells, as is generally known. Immortalized cell lines
ihat secrete the desired antibodies are screened by immunoassay in which the antigen is a 191P4D12(b)-related protein. When
the appropriate immortalized cell culture is identified, the cells can be expanded and antibodies produced either from in vitro
cultures or from ascites fluid.

The antbodies or fragments of the invention can also be produced, by recombinantmeans. Regions that bind
specifically to the desired regions of a 191P4D12(b) protein can also be produced in the context of chimeric or complementarity-
determining region (CDR) grafted antibodies of multiple species origin. Humanized or human 191P4D12(b) antibodies can aiso

be produced, and are preferred for use in therapeutic contexts. Methods for humanizing murine and other non-human antibodies,
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by subsfituiing one or mare of the non-human antibody CDRs for curresponding human antibody sequences, are well known (see
for example, Jones ef al,, 1986, Nature 321; 522-525; Riechmann ef a,, 1988, Nature 332: 323-327; Verhoeyen ef &i., 1988,
Science 239: 1534-1536). See also, Carter of al,, 19983, Proc. Nall. Acad. Sci. USA 89: 4285 and Sims ef al,, 1993, J. immunol.
151: 2298,

Methods for producing fully human monoclonal anfibodies inciude phage display and fransgenic methods {for review,
see Vaughan ef af,, 1998, Nature Biotechnalogy 16: 535-539). Fully human 191P4D12(b) monocional anfibodies can be
generated using cloning lechnolagies employing large human ig gene combinatorial lioraries {i.e., phage display) {Griffiths and
Hoogenboom, Building an in vitroimmune system: human aniibodies from phage display libraries. In: Protein Engineering of
Antibody Molecules for Prophytactic and Therapettic Applications in Man, Clark, M. (Ed.), Nottingham Academic, pp 45-64 (1993);
Burton and Barbas, Human Anfibodies from combinatorial ibraries. id., pp 85-82). Fully human 191P4D12(b) monocional
antibodies can also be produced uslné fransgenic mice engineered to contain human immunoglobulin gene loc as described in
PCT Patent Application WOBB/24893, Kuchertapati and Jakobovits ef al,, published December 3, 1997 (see aiso, Jakobovils,
1998, Exp. Opin. Invest. Drugs 7(4): 607-614; U.S. patents 6,162,963 issued 19 December 2000; 6,150,584 issued 12 November
2000; and, 6, 114598 issued 5 September 2000). This method avoids the in vitro maniputation required with phage display
technology and efficiently produces high affinity authentic human antibodies.

Reactivity of 181P4D12(b) antibodies with 2 181P4D12(b)-related protein can be established by a number of well
known means, including Western blot, immunoprecipiiation, ELISA, and FACS analyses using, as appropriate, 191P4D12(b)-
Telated proteins, 191P4D12(b)-expressing cells or extracts thereof. A 191P4D12(b) antibody or fragment thereof can be
labeled with a datectable marker or conjugated 1o a second molectile. Suitable detectable markers include, but are not
limited to, 2 radioisotope, a fluorescent compound, a bioluminescant compound, chemiluminescent compound, a metd
chelator oran enzyme. Further, bi-specific anfibodies specific for two or more 191P4D12(b) epitopes are generated using
methods generalty known in the art. Homodimeric anfibodies can also be generated by cross-linking techniques known in
the art (e.g., Wolff ef al,, Cancer Res. 53; 2560-2565).

V) 191P4D12(b) Cellular immune Responses

The mechanism by which T cells recognize anfigens has been delineaied. Efficacious peptide epitope vacche
compositions of the invention induce a therapeutic ar prophylactic immune responses in very broad segments of the world-
wide poputiation. For an understanding of the value and efficacy of compositions of the invention that induce cellutar immune
responses, a brief review of immunology-related technology is provided.

A complex of an HLA molecule and a peplidic antigen acts as the ligand recognized by HLA-restricted T cells
(Buus, S. ef al., Coll 471071, 1986; Babbitt, B. P. ef o, Nature 317:359, 1985; Townsen, A. and Bodmer, H., Annu. Rey,
Immunal, 7:801, 1988; Germain, R. N., Annu. Rev. Immunol. 11:403, 1993). Through the study of single amino acid
substituted antigen analogs and the sequencing of endogenously bound, naturally procassed peptides, critical residues that
correspond to molifs required for specific binding to HLA anfigen molecules have been identified and are set forth in Table IV
(see also, 8.., Southwood, et al, J. Immunol. 160:3363, 1298; Remmensee, ef al,, Immunogenetics 41:178, 1995;
Rammensee ef al., SYFPEITHI ; Sette, A
and Sidney, J. Curr. Opin. Immunol. 10:478, 1998, Engelhard, V. H., Curr. Opin. fmmunol, 6:13, 1994; Sette, A. and Grey, H.
M., Curr. Opin. Immunol. 4:79, 1992; Sinigaglia, . and Hammer, J. Curr. Biol, 6:52, 1994: Ruppert ef al., Cell 74:929-937,
1993; Kondo et al., J. Immunol. 155:4307-4342, 1995; Sidney et al., J. Immunol. 157:3480-3490, 1996, Sidney et al., Human
immuniol. 45:79-83, 1996; Sefte, A. and Sidney, J. Immunogenetics 1999 Nov; 50(3-4):201-12, Review).

Furlhermore, x-ray crystaliographic analyses of HLA-peptide complexas have revealad pockets within the peptide
binding cleft/groove of HLA molecules which acoommodate, in an allsle-specific mode, residues borne by peptide ligands;
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these residues in turn determine the HLA binding capacity of the peptides in which they are present. (See, €.g., Madden,
D.R. Annu. Rev. Immunol. 13:587, 1995: Smith, et al., Immunity 4:203, 1996; Fremont ef al., Immunity 8:305, 1998; Stern ef
al., Structure 2:245, 1994; Jones, E.Y. Curr. Opin. Immunol. 9:75, 1997; Brown, J. H. et al., Nature 364:33, 1993; Guo, H. C.
et al., Proc. Natl. Acad. Sci. USA 90:8053, 1993; Guo, H. C. ef al., Nature 360:364, 1992; Silver, M. L. et al., Nature 360:367,

-1992: Matsumura, M. et al., Science 257:927, 1992; Madden et al., Cell 70:1035, 1992; Fremont, D. H. ef al., Science
257:919, 1992; Saper, M. A. , Bjorkman, P. J. and Wiley, D. C., J. Mol. Biol. 219:277, 1991))

Accordingly, the definition of class | and class Il allele-specific HLA binding motifs, or class | or class Il supermotifs
allows identification of regions within a protein that are correlated with binding to particular HLA antigen(s).

Thus, by a process of HLA motif identification, candidates for epitope-based vaccines have been identified; such
candidates can be further evaluated by HLA-peptide binding assays to determine binding affinity and/or the time period of
association of the epitope and its corresponding HLA molecule. Additional confirmatory work can be performed to select,
amongst these vaccine candidates, epitopes with preferred characteristics in terms of population coverage, and/or
immunogenicity.

Various strategies can be utilized to evaluate celfular immunogenicity, including:

1) Evaluation of primary T cell cultures from normal individuals (see, e.g., Wentworth, P. A. et al., Mol. Immunol.
32:603, 1995; Celis, E. et al., Proc. Natl. Acad. Sci. USA 91:2105, 1994; Tsai, V. et al., J. Immunol. 158:1796, 1997;
Kawashima, I. et al., Human Immunol. 59:1, 1998). This procedure involves the stimulation of peripheral blood lymphocytes
(PBL) from normal subjects with a test peptide in the presence of antigen presenting cells in vitro over a period of several
weeks. T cells specific for the peptide become activated during this fime and are detected using, e.g., a lymphokine- or

51¢r-release assay involving peptide sensitized target cells.

2) Immunization of HLA transgenic mice (sez, e.g., Wentworth, P. A. et al., J. Immunol. 26:97, 1996; Wentworth, P.
A. et al., Int. Immunol. 8:651, 1996; Alexander, J. et al, J. Immunol. 159:4753, 1997). For example, in such methods
peptides in incomplete Freund's adjuvant are administered subcutaneously to HLA transgenic mice. Several weeks following
immunization, splenacytes are removed and cultured in vitro in the presence of test peptide for approximately one week.

Peptide-specific T cells are detected using, e.g., a S1Crrelease assay involving peptide sensitized target cells and target
cells expressing endogenously generated antigen.

3) Demonstration of recall T cell responses from immune individuals who have been either effectively vaccinated
and/or from chronically ill patients (see, e.g., Rehermann, B. et al., J. Exp. Med. 181:1047, 1995; Doolan, D. L. et al,,
Immunity 7:97, 1997; Bertoni, R. ef al., J. Clin. Invest. 100:503, 1997; Threlkeld, S. C. et al,, J. Immunol. 159:1648, 1997
Diepolder, H. M. et al., J. Virol. 71:6011, 1997). Accordingly, recall responses are detected by culturing PBL from subjects
that have been exposed to the antigen due fo disease and thus have generated an immune response “naturally”, or from
patients who were vaccinated against the antigen. PBL from subjects are cultured in vitro for 1-2 weeks in the presence of
test peptide plus antigen presenting cells (APC) to allow activation of “memory” T cells, as compared to "naive” T cells. At

the end of the culture period, T cell activity is detected using assays including S1¢r release involving peptide-sensitized
targets, T cell proliferation, or [ymphokine release.

Vi) 191P4D12(b) Transgenic Animals
Nucleic acids that encode a 191P4D12(b)-related protein can also be used to generate either transgenic animals or

“knock out" animals that, in turn, are useful in the development and screening of therapeutically useful reagents. In

accordance with established technigues, cDNA enceding 191P4D12(b) can be used to clone genomic DNA that encodes

191P4D12(b). The cloned genomic sequences can then be used to generate transgenic animals containing cells that

express DNA that encode 191P4D12(h). Methods for generating transgenic animals, particularly animals such as mice or
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rats, have become conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866 issued 12 April
1988, and 4,870,009 issued 26 September 1989. Typically, particular cells would be targeted for 191P4D12(b) transgene
incorporation with tissue-specific enhancers.

Transgenic animals that include a copy of a transgene encoding 191P4D12(b) can be used to examine the effect
ofincreased expression of DNA that encodes 191P4D12(b). 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 aspect of the invention, an animal is treated with a reagent and a reduced incidence of a pathological condition,
compared to untreated animals that bear the transgene, would indicate a potential therapeutic intervention for the
pathological condition.

Alternatively, non-human homologues of 191P4D12(b) can be used to construct a 191P4D12(b) "knock out" animal
that has a defective or altered gene encoding 191P4D12(b) as a result of homologous recombination between the
endogenous gene encoding 191P4D12(b) and altered genomic DNA encoding 191P4D12(b) introduced into an embryonic
cell of the animal. For example, cDNA that encodes 191P4D12(b) can be used to clone genomic DNA encoding
191P4D12(b) in accordance with established techniques. A portion of the genomic DNA encoding 191P4D12(b) can be
deleted or replaced with another gene, such as a gene encoding a selectable marker that can be used to monitor integration.
Typically, several kilobases of unaltered flanking DNA (both at the 5" and 3' ends) are included in the vector (ses, e.g.,
Thomas and Capecchi, Cell, 51:503 (1987) for a description of homologous recombination vectors). The vector is introduced
into an embryonic stem cell line (e.g., by electroporation) and cells in which the infroduced DNA has homologously
recombined with the endogenous DNA are selected (see, e.g., Li et al,, Cell, 69:915 (1992)). The selected cells are then
injected into a blastocyst of an animal (.g., @ mouse or rat) to form aggregation chimeras (see, e.g., Bradiey, in
Teratocarcinomas and Embryonic Stem Cells: A Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987}, pp. 113-152).
A chimeric embryo can then be implanted 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 cells can be
identified by standard techniques and used to breed animals in which all cells of the animal contain the homologously
racombined DNA. Knock out animals can be characterized, for example, for their ability to defend against certain
pathological conditions or for their development of pathological conditions due to absence of a 191P4D12(b) polypeptide.

VIL) Methods for the Detection of 191P4D12(b)
Another aspect of the present invention relates to methods for detecting 191 P4D12(b) polynucleotides and

191P4D12(b)-related proteins, as well as methods for identifying a cell that expresses 191P4D12(b). The expression profile of
191P4D12(b) makes it a diagnostic marker for metastasized disease. Accordingly, the status of 191P4D12(b) gene products
provides information useful for predicting a variety of factors including suscepfibility to advanced stage disease, rate of
progression, and/or tumor aggressiveness. As discussed in detail herein, the status of 191P4D12(b) gene products in patient
samples can be analyzed by a variety protocols that are well known in the artincluding immunohistochemical analysis, the variety
of Northern blotting techniques including in sifu hybridization, RT-PCR analysis (for example on laser capture micro-dissected
samples), Westemn blot analysis and tissue array analysis.

More particularly, the invention provides assays for the detection of 191P4D1 2(b) polynucleotides in a biological
sample, such as serum, bone, prostate, and other tissues, urine, semen, cell preparations, and the like. Detectable 191P4D12(b)
polynudleofides include, for example, a 191P4D12(b) gene or fragment thereof, 191P4D12(b) mRNA, alternative splice variant
191P4D12(b) mRNAs, and recombinant DNA or RNA molecules that contain a 191P4D12(b) polynucleotide. A number of
methods for amplifying and/or detecting the presence of 191P4D12(b) polynucleotides are well known in the art and can be
employed in the practice of this aspect of the invention.
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in one embodiment, a method for detecting a 191P4D12(b) mRNA in a biological sample comprises producing cDNA
from the sample by reverse transcription using at least one primer; amplifying the cDNA so produced using a 191P4D12(b)
polynuoléotides as sense and antisense primers to amplify 191P4D12(b) cDNAs therein; and detecting the presence of the
amplified 191P4D12(b) cDNA. Optionally, the sequence of the amplified 191P4D12(b) cDNA can be determined.

in another smbodiment, a method of detecting a 191P4D12(b) gene in a biological sample comprises first isolating
genomic DNA from the sample; amplifying the isolated genomic DNA using 191P4D12(b) polynucleotides as sense and
antisense primers; and detecting the presence of the amplified 191P4D12(b) gene. Any number of appropriate sense and
antisense probe combinations can be designed from a 191P4D12(b) nucleotide sequence (see, €.g., Figure 2) and used for
this purpose.

The invention also provides assays for detecting the presence of a 191 PA4D12(b) protein in a tissue or other biological
sample such as serum, semen, bone, prostate, urine, cell preparations, and the like. Methods for detecting a 191PAD12(b)-
related profein are aiso well known and include, for example, immunopregipitation, immunohistochemical analysis, Western blot
analysis, molecular binding assays, ELISA, ELIFA and the like. For example, a method of detecting the presence of a
191P4D12{b)-related proteinin a biologic‘al sample comprises first contacting the sample with a 191P4D12(b) antibody, &
191P4D12(b)-reactive fragment thereof, or a recombinant protein containing an antigen-binding region of a 191 P4D12(b)
antibody; and then detecting the binding of 191P4D12(b)-related protein in the sample.

Methods for identifying a cell that expresses 191P4D12(b) are also within the scope of the invention. Inone
embodiment, an assay for identifying a cell that expresses a 191 P4D12(b) gene comprises detecting the presence of
191P4D12(b) mRNA in the cell. Methods for the detection of particular mRNAs in cells are well known and include, for example,
hybridization assays using complementary DNA probes (such as in situ hybridization using labeled 191P4D12(b) riboprobes,
Northern blot and related techniques) and various nucleic acid amplification assays (such as RT-PCR using complementary
primers specific for 191P4D12(b), and other amplification type detection methods, such as, for example, branched DNA, SISBA,
TMA and the fike). Alternatively, an assay for identifying a cell that expresses a 191P4D12(b) gene comprises detecting the
presence of 191P4D12(b)-related protein in the cell or secreted by the cell. Various methods for the detection of profeins are well
known in the art and are employed for the detection of 191P4D12(b)-related proteins and cells that express 191P4D12(b)-related
proteins.

191P4D12(b) expression analysis is also useful as a tool for identfying and evaluating agents that modulate
191P4D12(b) gene expression. For example, 181P4D12(b) expression is significantly upregulated in prostate cancer, and is
expressed in cancers of the tissues listed in Table |. Identification of a molecule or biological agent that inhibits 191P4D12(b)
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 191P4D12(b) expression by RT-PCR, nucleic acid hybridization or antibody binding.

ViIL) Methods for Monitoring the Status of 191P4D12(b)-related Genes and Their Products

Oncogenesis is known to be a multistep process where celiular growth becomes progressively dysregulated and

cells progress from a normal physiological state to precancerous and then cancerous states (see, e.g., Alers et al., Lab
Invest, 77(5): 437-438 (1997) and Isaacs et al,, Cancer Surv. 23: 19-32 (1995)). In this context, examining a biological
sample for evidence of dysregulated cell growth (such as aberrant 191P4D12(b) expression in cancers) allows for early
detection of such aberrant physiology, before a pathologic state such as cancer has progressed to a stage that therapeutic
options are more limited and or the prognosis is worse. In such examinations, the status of 191P4D12(b) in a biological
sample of interest can be compared, for example, to the status of 191P4D12(b)ina corresponding normal sample (e.g. @
sample from that individual or alternatively another individual that is not affected by a pathology). An alteration in the status
of 191P4D12(b) in the biological sample (as compared to the normal sample) provides evidence of dysregulated cellular
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growth. In addition to using a biological sample that is not affected by a pathology as a normal sample, one can also use a
predetermined normative value such &s a predetermined normal level of MRNA expression (see, e.g., Grever ef al., J. Comp.
Neurol. 1996 Dec 9; 376(2): 306-14 and U.S. Patent No. 5,837,501) to compare 191P4D12(b) status in a sample.

The term "status” in this context is used according to its art accepted meaning and refers to the condition or state of a
gene and its products. Typically, skilled arfisans use a number of parameters o evaluate the condition or state of agene and its
products. These include, but are not limited to the location of expressed gene products (including the location of 191P4D12(b)
expressing cells) as well as the level, and biological activity of expressed gene products {such as 191P4D12(b) mRNA,
polynucieotides and polypeptides). Typically, an alteration in the status of 191P4D12(b) comprises a change in the lacation
of 191P4D12(b) and/or 191P4D12(b) expressing cells and/or an increase in 191P4D12(b) mRNA and/or protein expression.

191P4D12(b) status in a sample can be analyzed by a number of means well known in the art, including without
limitation, immunohistochemical analys's, in situ hybridization, RT-PCR analysis on laser capture micro-dissected samples,
Westem blot analysis, and tissue array analysis. Typical protocals far evalualing the status of a 191P4D12(b) gene and gene
products are found, for example in Ausubel et al. eds., 1995, Current Protocols In Molecular Biology, Units 2 (Northern
Blotting), 4 (Southern Blotting), 15 (Immunoblotting) and 18 (PCR Analysis). Thus, the status of 191P4D12(b)in a biological
sample is evaluated by various methods utilized by skilled artisans including, but not limited to genomic Southern analysis (to
examine, for example perturbations in a 191P4D12(b) gene), Northemn analysis and/or PCR analysis of 191P4D12(b) mRNA
(to examine, for example alterations in the polynucleotide sequences or expression levels of 191P4D12(b) mRNAs), and,
Western andlor immunohistochemical analysis (to examine, for example alterations in polypeptide sequences, alterations in
polypeptide localization within a sample, alterations in expression levels of 191P4D12(b) proteins and/or associations of
191P4D12(b) proteins with polypeptide binding partners). Detectable 191P4D12(b) polynucleotides inciude, for example, a
191P4D12(b) gene or fragment therecf, 191P4D12(b) mRNA, alternative splice variants, 191P4D12(b) mRNAs, and recombinant
DNA or RNA molecules containing a 191P4D12(b) polynucleotide.

The expression profile of 191P4D12(b) makes it a diagnostic marker for local andlor metastasized disease, and
provides information on the growth or oncogenic potential of a biolagical sample. In particular, the status of 191PAD12(b) provides
information useful for predicting susceptivility to particular disease stages, progression, and/or fumor aggressiveness. The
invention provides methods and assays for determining 191P4D12(b) status and diagnosing cancers that express 191P4D12(b),
such as cancers of the tissues listed in Table |. For example, because 191P4D12(b) mRNA is so highly expressed in prostate and
other cancers relative to normal prostate tissue, assays that evaluate the levels of 191 P4D12(b) mRNA franscripts or proteins in a
hiological sample can be used to diagnose a disease associated with 191P4D12(b) dysregulation, and can provide prognostic
information useful in defining appropriate therapeutic options.

The expression status of 191P4D12(b) provides information including the presence, stage and location of dysplastic,
precancerous and cancerous celis, predicting susceptibilty to various stages of disease, andfor for gauging tumor
aggressiveness. Moreover, the expression profile makes it useful as an imaging reagent for metastasized disease.
Consequently, an aspect of the invention is directed o the various molecular prognostic and diagnostic methods for examining the
status of 191P4D12(b) in biological samples such as those from individuals suffering from, or suspected of suffering from a
pathology characterized by dysregulated cellular growth, such as cancer.

As described above, the status of 191P4D12(b) in a biological sample can be examined by a number of well-known
procedures in the art. For example, the status of 191P4D12(b) in a biological sample taken from a spegific location in the
body can be examined by evaluating the sample for the presence or absence of 191P4D12(b) expressing cells (e.g. those
that express 191P4D12(b) mRNASs or proteins). This examination can provide evidence of dysregulated cellular growth, for
example, when 191P4D12(b)-expressing cells are found in a biclogical sample that does not normally contain such cells
(such as alymph node), because such alterations in the status of 191P4D12(b) in a biological sample are often associated
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with dysregulated cellular growth. Specifically, one indicator of dysregulated cellular growth is the metastases of cancer cells
fiom an organ of origin (such as the prostate) to a different area of the body (such as a lymph node). In this context,
evidence of dysregulated cellular growth is important for example because occult lymph node metastases can be detected in
2 substantial proportion of patients with prostate cancer, and such metastases are associated with known predictors of
disease 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., J Urol 1995 Aug 154(2 Pt 1):474-8).

In one aspect, the invention provides methods for monitoring 191P4D12(b) gene products by determining the
stalus of 191P4D12(b) gene products expressed by cells from an individual suspected of having a disease associated with
dysregulated cell growth (such as hyperplasia or cancer) and then comparing the status so determined to the status of
191P4D12(b) gene products in a corresponding normal sample. The presence of aberrant 191P4D12(b) gene products in
the test sample relative to the normal sample provides an indication of the presence of dysregulated cell growth within the
cells of the individual.

In another aspect, the invention provides assays useful in determining the presence of cancer in an individual,
comprising detecting a significant increase in 191P4D12(b) mRNA or protein expression ina test cell or tissue sample
relative to expression levels in the corresponding normal cell or tissue. The presence of 191P4D12(b) mRNA can, for
example, be evaluated in tissues including but not limited to those listed in Table 1. The presence of significant 191P4D12(b).
expression in any of these tissues is useful to indicate the emergence, presence and/or severity of a cancer, since the
corresponding normal tissues do not express 191P4D12(b) mRNA or express it at lower levels.

in a related embodiment, 191P4D12(b) status is determined at the protein level rather than at the nucleic acid level. For
example, such a method comprises determining the level of 191P4D12(b) protein expressed by cells In & test tissue sample and
comparing the level so determined to the level of 191P4D12(b) expressed in a corresponding normal sample. Inone
embodiment, the presence of 191P4D12(b) protein is evaluated, for example, using immunchistochemical methods.
191P4D12(b) antibodies or binding partners capable of detecting 191P4D12(b) protein expression are used in a variety of assay
formats well known in the art for this purpose.

In a further embodiment, one can evaluate the status of 191P4D12(b) nucleotide and amino acid sequences in a
biological sample in order to identify perturbations in the structure of these molecules. These perturbations can include insertions,
deletions, substitutions and the like. Such evaluations are useful because perturbations in the nucleotide and amino acid
sequences are observed in a large number of proteins associated with a growth dysregulated phenotype (see, e.g., Marrogi et
al, 1999, J. Cutan. Pathol. 26(8):369-378). For example, a mutation in the sequence of 191P4D12(b) may be indicative of the
presence or promotion of a tumor. Such assays therefore have diagnostic and predictive value where a mutation in 191P4D12(b)
indicates a potential loss of function or increase in tumor growh.

A wide varisty of assays for observing periurbations in nucleotide and amino acid sequences are well known in the art
For example, the size and structure of nucleic acid or amino acid sequences of 191P4D12(b) gene products are observed by the
Northern, Southern, Western, PCR and DNA sequencing protocols discussed herein. In addition, other methods for observing
perturbations in nucleotide and amino acid sequences such as single strand conformation polymorphism analysis are well known
in the art (see, €., U.S. Patent Nos. 5,382,510 issued 7 September 1999, and 5,952,170 issued 17 January 1985).

Additionally, one can examine the methylation status of a 191P4D12(b) gene in a biological sample. Aberrant
demethylation andior hypermethylation of CpG islands in gene 5' regulatory regions frequently occurs in immortalized and
transformed cells, and can result in altered expression of various genes. For example, promoter hypermethylation of the pi-class
glutathione S-transferase (a protein expressed in normal prostate but nct expressed in >80% of prostate carcinomas)
appears to permanently silence transcription of this gene and is the most frequently detected genomic alteration in prostate
carcinomas (De Marzo et al., Am. J. Pathol, 155(6): 1985-1992 (1999)). In addition, this alteration is present in at least 70%
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of cases of high-grade prostatic intraepithelial neoplasia (PIN) {Brooks ef al., Cancer Epidemiol. Biomarkers Prev., 1998,
7:531-536). In another example, expression of the LAGE-| tumor specific gene (which is not expressed in normal prostate
butis expressed in 25-60% of prostate cancers) is induced by deoxy-azacytidine in lymphoblastoid cells, suggesting that
tumoral expression is due to demethylation (Lethe et al., Int. J. Cancer 76(6): 903-908 (1998)). A variety of assays for
examining methylation status of a gene are well known in the art. For example, one can utilize, in Southern hybridization
approaches, methylation-sensitive restriction enzymes that cannot cleave sequences that contain methylated CpG sites to assess
the methylation status of CpG islands. In addition, MSP (methylation specific PCR) can rapidly profile the methylation status of all
the CpG sites present in a CpG island of a given gene. This procedure involves initial modification of DNA by sodium bisulfite
(which will convert all unmethylated cytosines to uracil) followed by amplification using primers specific for methylated versus
unmethylated DNA, Protocols involving methylation interference can also be found for example in Current Protocols In Molecular
Biology, Unit 12, Frederick M. Ausubel et al. eds., 1995.

Gene amplification is an additional method for assessing the status of 191P4D12(b). Gene amplification is
measured in a sample directly, for example, by conventional Southern blotting or Norther blotting to quanitate the
transcription of mRNA (Thomas, 1980, Proc. Natl. Acad. Sci. USA, 77:5201-5205), dot blotting (DNA analysis), or in situ
hybridization, using an appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies are
employed that recognize specific duplexes, including DNA duplexes, RNA duplexss, and DNA-RNA hybrid duplexes or
DNA-protein duplexes. The antibodies in turn are labeled and the assay carried out where the duplex is bound to a surface,
so that upon the formation of duplex on the surface, the presence of antibody bound to the duplex can be detected.

Biopsied tissue or peripheral blood can be conveniently assayed for the presence of cancer cells using for example,
Northern, dot blotor RT-PCR analysis to detect 191 P4D12(‘b) expression. The presence of RT-PCR amplifiable 191P4D12(b)
mRNA provides an indication of the presence of cancer. RT-PCR assays are weli known in the art. 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 detection of cells expressing PSA and PSM (Verkaik et
al, 1997, Urol. Res. 25:373-384; Ghossein et al,, 1995, J. Clin. Oncol. 13:1195-2000; Heston ef al., 1995, Clin. Chem. 41:1687-
1688).

A further aspect of the invention is an assessment of the susceptibility that an individual has for developing cancer. In
one embodiment, a method for predicting susceptibility to cancer comprises detecting 191P4D12(b) mRNA or 191P4D12(b)
protein in a tissue sample, its presence indicating susceptibility to cancer, wherein the degree of 191P4D12(b) mRNA expression
correlates to the degree of susceptitility. In a specific embodiment, the presence of 191P4D12(b} in prostate or other tissue is
examined, with the presence of 191P4D12(b) in the sample providing an indication of prostate cancer suscepfibility (or the
emergence or existence of a prostate tumor). Similarly, one can evaluate the integrity 191P4D12(b) nucleotide and amino acid
sequences in a biological sample, in order to identify perturbafions in the structure of these molecules such as insertions,
deletions, substitutions and the like. The presence of one or more perturbations in 191P4D12(b) gene products in the sample is
an indication of cancer susceptibility (or the emergence or existence of a tumor).

The invention also comprises methods for gauging tumor aggressiveness. In one embodiment, a methad for gauging
aggressiveness of a tumor comprises determining the level of 191P4D12(b) mRNA or 191P4D12(b) protein expressed by tumor
celis, comparing the leve! so determined to the level of 191P4D12(b) mRNA or 191P4D12(b) protein expressed in a
corresponding nommal fissue taken from the same individual or & normal tissue reference sample, wherein the degree of
191P4D12(b) mRNA or 191P4D12(b) protein expression in the tumor sample relative to the normal sample indicates the degree
of aggressiveness. In a specific embodiment, aggressiveness of a tumor is evaluated by determining the extent to which
191P4D12(b) is expressed in the tumor cells, with higher expression levels indicating more aggressive tumors. Another
embodiment is the evaluation of the integrity of 191P4D12(b) nucleotide and amino acid sequences in a biological sample, in
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order to identify perturbations in the structure of these molecules such as insertions, deletions, substitutions and the like. The
presence of one or more perturbations indicates more aggressive tumors.

Another embodiment of the invention is directed to methods for observing the progression of a malignancy in an
individual over time. In one embodiment, methods for observing the progression of a malignancy in an individual over time
comprise determining the level of 191P4D12(b) mRNA or 191P4D12(b) protein expressed by cells in a sample of the fumor,
comparing the level so determined to the level of 191P4D12(b) mRNA or 191P4D12(b) protein expressed in an equivalent tissue
sample taken from the same individual at a different time, wherein the degree of 191P4D12(b) mRNA or 191P4D12(b) protein
expression in the tumor sample over ime provides information on the progression of the cancer. In a specific embodiment, the
progression of a cancer is evaluated by determining 191P4D12(b) expression in the tumor cells over time, where increased
expression over fime indicates a progression of the cancer. Also, one can evaluate the integrity 191P4D12(b) nuclectide and
amino acid sequences in a biclogical sample in order to identify perturbations in the structure of these molecules such as
insertions, deletions, substitutions and the like, where the presence of one or more perturbations indicates a progression of the
cancer.

The above diagnostic approaches can be combined with any one of a wide variety of prognostic and diagnostic
protocols known in the art. For example, another embodiment of the invention is directed to methods for observing a coincidence
between the expression of 191P4D12(b) gene and 191P4D12(b) gene products (or perturbations in 191P4D12(b) gene and
191P4D12(b) gene products) and a factor that is associated with malignancy, as a means for diagnosing and prognosticating the
status of a tissue sample. A wide variety of factors associated with malignancy can be utilized, such as the expression of genes
associated with malignancy (e.g. PSA, PSCA and PSM expression for prostate cancer etc.) as well as gross cytological
observations (see, e.g., Bocking et al, 1984, Anal. Quant. Cytol. 6(2):74-88; Epstein, 1995, Hum. Pathol. 26(2):223-9; Thorson
et al., 1998, Mod. Pathol. 11(6):543-51; Baisden et al, 1999, Am. J. Surg. Pathol. 23(8):918-24). Methods for observing a
coincidence between the expreséion of 191P4D12(b) gene and 191P4D12(b) gene products (or perturbations in 191P4D12(b)
gene and 191P4D12(b) gene products) and another factor that s 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 tissue sample.

In one embodiment, methods for observing a coincidence between the expression of 191P4D12(b) gene and
191P4D12(b) gene products (or perturbations in 191P4D12(b) gene and 191P4D12(b) gene products) and another factor
associated with malignancy entails detecting the overexpression of 191P4D12(b) mRNA or protein in a tissue sample, detecting
the overexpression of PSA mRNA of protein in a tissue sample {or PSCA or PSM expression), and observing a coincidence of
191P4D12(b) mRNA or protein and PSA mRNA or protein overexpression (or PSCA or PSMexpression). In a specific
embodiment, the expression of 191P4D12(b) and PSA mRNA in prostate fissue is examined, where the coincidence of
191P4D12(b) and PSA mRNA overexpression in the sample indicates the existence of prostate cancer, prostate cancer
susceptibility or the emergence or status of a prostate tumor.

Methods for detecting and quantifying the expression of 191P4D12(b) mRNA or protein are described herein, and
standard nucleic acid and protein detection and quantification technologies are well known in the art. Standard methods for the
detection and quantification of 191P4D12(b) mRNA include in situ hybridization using labeled 191P4D12(b) riboprobes, Northern
blot and related techniques using 191P4D12(b) polynucleotide probes, RT-PCR analysis using primers specific for 191P4D12(b),
and other amplification type detection methods, such as, for example, branched DNA, SISBA, TMA and the like. In a specific
embodiment, semi-quantitative RT-PCR is used to detect and quantify 191P4D12(b) mRNA expression. Any number of primers
capable of amplifying 191P4D12(b) can be used for this purpose, including but not limited to the various primer sets specifically
described herein. In a specific embodiment, polyclonal or monoclonal antibodies specifically reactive with the wild-type

191P4D12(b) protein can be used in an immunchistochemical assay of biopsied tissue.
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IX.) Identification of Molecules That Interact With 191P4D12(b)

The 191P4D12(b) protein and nucleic acid sequences disclosed herein allow a skilled artisan to identify proteins,
small molecules and other agents that interact with 191P4D12(b), as well as pathways activated by 191P4D12(b) via any
one of a variety of art accepted protocals. For example, one can utilize one of the so-called interaction trap systems (also
referred to as the “two-hybrid assay’). In such systems, molecules interact and reconstitute a transcription factor which
directs expression of a reporter gene, whereupon the expression of the reporter gene is assayed. Other systems identify
protein-protein interactions in vivo through reconstitution of a eukaryotic transcriptional activator, see, e.g., U.S. Patent Nos,
5,955,280 issued 21 September 1999, 5,925,523 issued 20 July 1998, 5,846,722 issued 8 December 1998 and 6,004,746
issued 21 December 1999. Algorithms are also available in the art for genome-based predictions of protein function (see,
e.g., Marcotte, et al., Nature 402: 4 November 1999, 83-86).

Alternalively one can screen peptide libraries to identify molecules that interact with 191P4012(b) protein
sequences. In such methods, peptides that bind to 191P4D12(b) 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 particles are then screened against the 191P4D12(b) protein(s).

Accordingly, peptides having a wide variety of uses, such as therapeutic, prognostic or diagnostic reagents, are
thus identified without any prior information on the structure of the expected ligand or receptor molecule. Typical peptide
libraries and screening methods that can be used to identify molecules that interact with 191P4D12(b) protein sequences are
disclosed for example in U.S. Patent Nos. 5,723,286 issued 3 March 1998 and 5,733,731 issued 31 March 1998,

Alternatively, cell lines that express 191P4D12(b) are used to identify protein-protein interactions mediated by
191P4D12(b). Such interactions can be examined using immunoprecipitation techniques (see, e.g., Hamilton B.J., et al.
Biochem. Biophys. Res. Commun. 1999, 261:646-51). 191P4D12(b) protein can be immunoprecipitated from 191P4D12(b)-
expressing cell lines using anti-191P4D12(b) antibodies. Alternatively, antibodies against His-tag can be used in a cell fine
engineered to express fusions of 191P4D12(b} and a His-tag (vectors mentioned above). The immunoprecipitated complex
can be examined for protein association by procedures such as Western blotting, 3S-methionine labeling of proteins, protein
microsequencing, silver staining and two-dimensional gel electrophoresis.

Small molecules and ligands that interact with 191P4D12(b) can be identified through related embodiments of such
screening assays. For example, small molecules can be identified that interfere with protein function, including molecules
that interfere with 191P4D12(b)'s ability to mediate phosphorylation and de-phosphorylation, interaction with DNA or RNA
molecules as an indication of regulation of cell cycles, second messenger signaling or tumorigenesis. Similarly, small
molecules that medulate 191P4D12(b)-related ion channel, protein pump, or celi communication functions are identified and
used to treat patients that have a cancer that expresses 191P4D12(b) (ses, e.g., Hille, B., lonic Channels of Excitable
Membranes 2d Ed., Sinauer Assoc., Sunderland, MA, 1992). Mareover, ligands that regulate 191P4D12(b) function can be
identified based on their ability to bind 191P4D12(b) and activate a reporter construct. Typical methods are discussed for
example in U.S. Patent No. 5,928,868 issued 27 July 1999, and include methods for forming hybrid ligands in which at least
one ligand is a small molecule. In an iliustrative embodiment, cells engineered to express a fusion protein of 191P4D12(h)
and a DNA-binding protein are used to co-express a fusion protein of a hybrid ligandfsmall molecule and a ¢cDNA library
transcriptional activator protein. The cells further contain a reporter gene, the expression of which is conditioned on the
proximity of the first and second fusion proteins to each other, an event that occurs only if the hybrid ligand binds to target
sites on both hybrid proteins. Those cells that express the reporter gene are selected and the unknown small molecule or
the unknown ligand is identified. This method provides a means of identifying modulators, which activate or inhibit
191P4D12(b).
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An embodiment of this invention comprises a method of screening for a molecule that interacts with a 191P4D12(b)
amino acid sequence shown in Figure 2 or Figure 3, comprising the steps of contacting a population of molecules with a
191P4D12(b) amino acid sequence, allowing the population of molecules and the 191P4D12(b) amino acid sequence to
interact under conditions that facilitate an interaction, determining the presence of a molecule that interacts with the
191P4D12(b) amino acid sequence, and then separating molecules that do not interact with the 191P4D12(b) amino acid
sequence from molecules that do. In a specific embodiment, the method further comprises purifying, characterizing and
identifying a molecule that interacts with the 191P4D12(b) amino acid sequence. The identified molecule can be used to
modulate a function performed by 191P4D12(b). In a preferred embodiment, the 191P4D12(b) amino acid sequence is
contacted with a library of peptides.

X.) Therapeutic Methods and Compositions

The identification of 191P4D12(b) as a protein that is normally expressed in a restricted set of tissues, but which is
also expressed in cancers such as those listed in Table |, opens a number of therapeutic approaches fo the treatment of
such cancers. _

Of note, targeted antitumor therapies have been useful even when the targeted protein is expressed on normal
fissues, even vital normal organ tissues. A vital organ is one that is necessary to sustain life, such as the heart or colon. A
non-vital organ is one that can be removed whereupon the individual is still able to survive. Examples of non-vital organs are
ovary, breast, and prostate.

For example, Herceptin® is an FDA approved pharmaceutical that has as its active ingredient an antibody which is
immunoreactive with the protein variously known as HER2, HER2/neu, and erb-b-2. Itis marketed by Genentech and has
been a commercially successful antitumor agent. Herceptin sales reached almost $400 million in 2002. Herceptin is a
freatment for HER2 positive metastatic breast cancer. However, the expression of HER2 is not limited to such tumors. The
same protein is expressed in a number of normal tissues. In particular, itis known that HER2/neu is present in normal
kidney and heart, thus these tissues are present in all human recipients of Herceptin. The presence of HER2/neu in normal
Kidney is also confirmed by Latif, Z., et al., B.J.U. Infemafional (2002) 83:5-9. As shown in this article (which evaluated
whether renal cell carcinoma should be a preferred indication for anti-HER2 antibodies such as Herceptin) both protein and
mRNA are produced in benign renal tissues. Notably, HER2/neu protein was strongly overexpressed in benign renal tissue.
Despite the fact that HER2/neu is expressed in such vital tissues as heart and kidney, Herceptin is a very useful, FDA
approved, and commercially successful drug. The effact of Herceptin on cardiac tissue, i.e., “cardiotoxicity,” has merely been
a side effect to treatment. When patients were treated with Herceptin alone, significant cardiotoxicity occurred in a very low
percentage of patients.

Of particular note, although kidney tissue is indicated to exhibit normal expression, possibly even higher expression
than cardiac tissue, kidney has no appreciable Herceptin side effect whatsoever. Moreover, of the diverse array of normal
tissues in which HER?2 is expressed, there is very little occurrence of any side effect. Only cardiac tissue has manifested any
appreciable side effect at all. A fissue such as kidney, where HER2/neu expression is especially notable, has not been the
basis for any side effect.

Furthermore, favorable therapeutic effects have been found for antitumor therapies that target epidermal growth
factor receptor (EGFR). EGFR is also expressed in numerous normal tissues. There have been very limited side effects in
normal tissues following use of anti-EGFR therapeutics.

Thus, expression of a target protein in normal tissue, even vital normal tissue, does not defeat the utility of a

targeting agent for the protein as a therapeutic for certain tumors in which the protein is also overexpressed.
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Accordingly, therapeutic approaches that inhibit the activity of a 191P4D12(b) protein are useful for patients
suffering from a cancer that expresses 191P4D12(b). These therapeutic approaches generally fall into two classes. One
class comprises various methads for inhibiting the binding or association of a 191P4D12(b) protein with its binding partner or
with other proteins. Another class comprises a variety of methods for inhibiting the transcription of a 191P4D12(b) gene or
translation of 191P4D12(b) mRNA.

X.A.)  Anti-Cancer Vaccines

The invention provides cancer vaccines comprising & 191P4D12(b)-related protein or 191P4D12(b)-related nucleic acid.
In view of the expression of 191P4D12(b), cancer vaccines prevent and/or treat 191P4D12(b)-expressing cancers with minimal or
no effects on non-target tissues. The use of a tumor antigen in a vaccine that generates humoral and/or celFmediated immune
responses as anti-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 63:235-237; Fang ef al,, 1997, J. immunol. 159:3113-3117).

Such methods can be readily practiced by employing a 191P4D12(b)-related protein, or a 181P4D12(b)-encoding
nucleic acid molectle and recombinant vectors capable of expressing and presenting the 191P4D12(b) immunogen (which
typically comprises a number of antibody or T cell epitopes). Skilled artisans understand that a wide variety of vaccine
systems for delivery of immunoreactive epitopes are known in the art (see, e.g., Heryln et al., Ann Med 1999 Feb 31(1):66-
78, Maruyama ef al., Cancer Immunol Immunother 2000 Jun 49(3):123-32) Briefly, such methods of generating an immune
response (€.g. humoral and/or cell-mediated) in a mammal, comprise the steps of: exposing the mammal's immune system
to an immunoreactive epitope (.g. an epitope present in a 191P4D12(b) protein shown in Figure 3 or analog or homolog
thereof) so that the mammal generates an immune response that is specific for that epitope (e.g. generates antibodies that
specifically recognize that epitope). In a preferred method, a 191P4D1 2(b) immunogen contains a biological motif, see e.g.,
Tables Vill-XXI and XXII-XLIX, or a peptide of a size range from 191P4D12(b) indicated in Figure 5, Figure 8, Figure 7,
Figure 8, and Figure 9.

The entire 191P4D12(b) protein, immunogenic regions or epitopes thereof can be combined and delivered by
various means. Such vaccine compositions can include, for example, lipopeptides (e.g.,Viliello, A. et al., J. Clin. Invest.
95:341, 1995), peptide compositions encapsulated in poly(DL-lactide-co-glycolide) (‘PLG") microspheres (ses, €.9., Eldridge,
et al., Molec. Immunol. 28:287-294, 1991: Alonso et al., Vaceine 12:299-306, 1994; Jones et al., Vaccine 13:675-681, 1995),
peptide compositions contained in immune stimulating complexes (ISCOMS) (see, 8.¢., Takahashi et al., Nature 344:873-
875, 1990; Hu et al., Clin Exp Immunol. 113:235-243, 1998), multiple antigen peptide systems (MAPs) (see e.g., Tam, J.P,,
Proc. Natl. Acad. Sci. U.S.A. 85:5409-5413, 1988; Tam, J.P., J. Immunol. Methods 196:17-32, 1996), peptides formulated as
multivalent peptides; peptides for-use in ballistic delivery systems, typically crystaliized peptides, viral delivery vectors
(Perkus, M. E. et al., In: Concepts in vaccine development, Kaufmann, 8. H. E., ed., p. 379, 1996; Chakrabarti, S. et al,,
Nature 320:535, 1986: Hu, S. L. et al., Nature 320:537, 1986; Kieny, M.-P. et al., AIDS Bio/Technology 4:790, 1986; Top, F.
H. et al., J. Infect. Dis. 124:148, 1971; Chanda, P. K. et al., Virology 175:535, 1990), particles of viral or synthetic origin (e.q.,
Kofler, N. ef al., J. Immunol. Methods. 192:25, 1996; Eldridge, J. H. et al,, Sem. Hematol, 30:16, 1993; Falo, L. D., Jr. et al.,
Nature Med. 7:649, 1995), adjuvants (Warren, H. S., Vogel, F. R, and Chedid, L. A. Annu. Rev. Immunol. 4:369, 1986;
Gupta, R. K. et al,, Vaccine 11:293, 1993), liposomes (Reddy, R. et al., J. Immunol. 148:1585, 1992; Rock, K. L., Immunol.
Today 17:131, 1996), or, naked or particle absorbed cDNA (Ulmer, J. B. et al., Science 259:1745, 1993; Robinson, H. L.,
Hunt, L. A., and Webster, R. G., Vaccine 11:957, 1993; Shiver, J. W. et al,, In: Concepts in vaccine development, Kaufmann,
S.H.E., ed., p. 423, 1996; Cease, K. B., and Berzofsky, J. A., Annu. Rev. Immunol. 12:923, 1994 and Eldridge, J.H. etal,
Sem. Hematol. 30:16, 1993). Toxin-targeted delivery technologies, also known as receptor mediated targeting, such as
those of Avant Immunotherapeutics, Inc. (Nesdham, Massachusetis) may also be used.
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In patients with 181P4D12(b)-associated cancer, the vaccine compasitions of the invention can also be used in
conjunction with other treatments used for cancer, €.g., surgery, chemotherapy, drug therapies, radiation therapies, efc.
including use in combination with immune adjuvants such as IL-2, 1L-12, GM-CSF, and the fike,

Cellular Vaccines;

CTL epitopes can be determined using specific algorithms fo idenfify peplides within 191P4D12(b) protein that bind
corresponding HLA alleles (ses e.g., Table IV; Epimer™ and Epimalrix™, Brown University )

; and, BIMAS, s - SYFPEITHI),
In a preferred embodiment, a 191P4D12(b) immunogen contains one or more amino acid sequences identified using
techniques well known in the art, such as the sequences shown in Tables VIIi-XX! and XXIi-XLIX or a pepiide of 8, 9, 10 or 11
amino acids specified by an HLA Class | mofiffsupermotif (e.g., Table [V (A), Table IV (D), or Table IV (E)) and/or a peptide
of at lsast 8 amino acids that comprises an HLA Class Il mofif/supermotif (e.g., Table IV (B) or Table IV {C)). Asis
appreciated in the art, the HLA Class 1 binding groove is essentiafly closed ended so that peptides of only a particular size
range can fit inio the groove and be bound, generally HLA Class | epitopes are 8, 9, 10, or 11 amino acids long. In contrast,
the HLA Class !! binding groove is essentially open ended; therefore a peplide of about 9 or more amino acids can be bound
by an HLA Class ) molecuie. Due to the binding groove differences betwean HLA Class | and 1, HLA Class | motifs are
length specific, i.e., position two of a Class | motif is the second amino acid in an amino to carboxyl direction of the peptide,
The amino acid posttions in a Class !l motif are relative only to each other, not the overall peptide, i.e., addiional amino acids
can be aftached to the amino and/or carboxyl termini of a mofif-bearing sequence. HLA Class Il epitopes are often §, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 amino acids lang, or longer than 25 amino acids.

Antibody-based Vaccines

A wide variety of methods for generating an immune response in a memmal are known In the art (for example as
-the first step in the generation of hybridomas). Methods of generaling an immune response in a mammal comprise exposing
the mammal's immune system to an immunogenic epilope on a protein (e.g. a 191P4D12(b) protein) so that an immune
Tesponsa s generated, A typical embodiment consists of a method for generating an immune response fo 191P4D12(b) in a
host, by contacfing the host with a sufficient amount of at least one 191P4D12(b) B ceil or cytotoxic T-celf eptiope or analog
thereof; and at least one periodic interval thereafter re-contacting the host with the 191P4D12(b) B call or cytotoxic T-cel
epitope or analog thereof. A specific embodiment consists of & method of generating an immune response against a
191P4D12(0)-refated protein or a man-made multiepitopic peptide comprising: administering 191P4D12(b) immunogen (eq.
a191P4012(b) protein or a peptide fragment thereof, a 191P4D12(b) fusion proteln or analog elc.) in a vaccine preparation
toa human or another mammal, Typicalty, such vaceine preparations furthier contain a suitable adjuvant (see, e.g., US.
Patent No. 6,146,635 or a universal helper epitope such as a PADRE™ peptide (Epimmune Inc., San Diggo, CA; see, .9.,
Alexander ef al., J. immunol. 2000 164{3); 164(3): 1625-1633; Alexander et al., Immunity 1094 H9): 751-761 and Alexander
et al, Immunol. Res. 1998 18(2): 79-92). An alternalive method comprises generating an immune response In an individual
against a 191P4D12(b) immunogen by: administering in vive to muscle or skin of the individual's body a DNA molecule that
comprises a DNA sequence thal encodes a 191P4D12(b) immunogen, the DNA sequence operaively linked to regulatory
sequences which control the expression of the DNA sequence; wherein the DNA moiecule is taken up by cells, the DNA
sequence Is expressed in the cells and an immune response is generated against the immunogen {see, e.g., U.S. Patent No,
5,962,428). Optionally a genetic vaccine facilitator such as anionic lipids; sapanins; lectins; estrogenic compounds;
hydroxylaled lower afkyls; dimethyl sulfoxide; and ureals also administered. In addition, an antiidiotypic anfibody can be
administered that mimics 181P4D12(b), in order to generate a responsa to the target antigen.

. Nucleic Acid Vacgines;

h
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Vaccine compositions of the invention include nucleic acid-mediated modalities. DNA or RNA that encode
protein(s) of the invention can be administered to a patient. Genetic immunization methods can be employed to generate
prophylactic or therapeutic humoral and cellular immune responses directed against cancer cells expressing 191P4D12(b).
Constructs comprising DNA encoding a 191P4D12(b)-refated proteinimmunogen 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 191P4D12(b) proteinfimmunogen. Alternatively, a vaccine comprises a 191P4D12(b)-related protein.
Expression of the 191P4D12(b)-related protein immunogen results in the generation of prophylactic or therapeutic humoral
and cellular immunity against cells that bear a 191P4D12(b) protein. Various prophylactic and therapeutic genefic
immunization techniques known in the art can be used.

Nucleic acid-based delivery is described, for instance, in Wolff et. al., Science 247:1465 (1990) as
well as U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5,739,118; 5,736,524; 5,679,647, WO 98/04720. Examples of
DNA-based delivery technologies include “naked DNA", facilitated {bupivicaine, polymers, peptide-mediated) delivery,
cationic lipid complexes, and particle-mediated {“gene gun”) or pressure-mediated delivery (see, e.g., U.S. Pateni No.
5,922,687).

For therapeutic or prophylactic immunization purposes, protelns of the invention can be expressed via viral or
bacterial vectors. Various viral gene delivery systems that can be used in the practice of the invention include, but are not limited
to, vaccinia, fowlpox, canarypox, adenovirus, influenza, poliovirus, adeno-associated virus, lenfivirus, and sindbis virus (see, e.g.,
Restifo, 1996, Curr. Opin. Immunol. 8:658-663; Tsang et al. J. Natl. Cancer Inst. 87:982-990 (1995)). Non-viral delivery systems
can also be employed by introducing naked DNA enceding a 191P4D12(b)-related proteln into the patient {e.g., intramuscularly or
intradermally) toinduce an anti-tumor response.

Vaccinia virus is used, for example, as a vector to express nucleotide sequences that encode the peptides of the
invention. Upon introduction into a host, the recombinant vaceinia virus expresses the protein immunogenic peptide, and
thereby clicits a host immune response. Vaccinia vectors and methods usseful in immunization protocols are described in,
e.g., U.S. Patent No. 4,722,848. Another vector is BCG (Bacille Calmette Guerin). BCG vectors are described in Stover et
al., Nature 351:456-460 (1991). Awide variety of other vectors useful for therapeutic administration or immunization of the
peptides of the invention, e.g. adeno and adeno-associated virus vectors, retroviral vectors, Salmonelia typhi vectors,
detoxified anthrax toxin vectors, and the like, will be apparent to those skilled in the art from the description herain.

Thus, gene delivery systems are used to deliver a 191P4D12(p}-related nucleic acid molecule. In one embodiment, the
fulHength human 191P4D12(b) cDNAis employed. In another embodiment, 191P4D12(b) nucleic acid molecules encoding
specific cytotoxic T lymphocyte (CTL) and/or antibody epitopes are employed.

Ex Vivo Vaccines

Various ex vivo strategies can also be employed to generate an immune response. One approach involves the use of
antigen presenting cells (APCs) such as dendritic cells (DC) to present 131P4D12(b} antigen to a patient's immune system.
Dendritic cells express MHC class | and It molecules, B7 co-stimulator, 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 in a Phase | clinical triaf to stimulate prostate cancer patients' immune systems (Tjoa ef al.,
1996, Prostate 28:65-69; Murphy ef al., 1996, Prostate 29:371-380). Thus, dendritic cells can be used to present
191P4D12(b) pepfides to T cells in the context of MHC class | or Il molecules. in one embodiment, autologous dendritic cells
are pulsed with 191P4D12(b) peptides capable of binding to MHC class | and/or class Il molecules. in another embodiment,
dendritic cells are pulsed with the complete 191P4D12(b) protein, Yet another embodiment involves engineering the
overexpression of a 191P4D12(b) gene in dendritic 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),
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lentivirus, adeno-assaciated virus, DNA transfection (Ribas et al., 1997, Cancer Res. 57:2865-2869), or tumor-derived RNA
transfection (Ashley ef al., 1997, J. Exp. Med. 186:1177-1182). Cells that express 191P4D12(b) can also be engineered to
express immune modulators, such as GM-CSF, and used as immunizing agents.

X.B.)  191P4D12(b) as a Target for Antibody-based Therapy
191P4D12(b) is an attractive target for antibody-based therapsutic strategies. A number of antibody strategies are

known in the art for targeting both extraceliular and intracellular molecules (see, e.g., complement and ADCC mediated
killing as well as the use of intrabodies). Because 191P4D12(b) is expressed by cancer cells of various lineages relative to
corresponding normal cells, systemic administration of 191P4D12(b)-immunoreactive compositions are prepared that exhibit
excellent sensitivity without toxic, nen-specific and/or non-target effects caused by binding of the immunoreactive
composition to non-target organs and tissues. Antibodies specifically reactive with domains of 191P4D12(b) are useful to
treat 191P4D12(b)-expressing cancers systemically, either as conjugates with a toxin or therapeutic agent, or as naked
antibodies capable of inhibiting cell proliferation or function.

191P4D12(b) antibodies can be introduced into a patient such that the antibody binds to 191P4D12(b) and
modulates a function, such as an interaction with a binding partner, and consequently mediates 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, antibedy-dependent cellular cytotoxicity, modulation of the physiological function of
191P4D12(b), inhibition of ligand binding or signal transduction pathways, madulation of tumor cell differentiation, alteration
of tumor angiogenesis factor profiles, and/or 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 a 191P4D12(b) sequence shown in Figure 2 or Figure 3. in addition, skilled
artisans understand that it is routine to conjugate antibodies to cytotoxic agents (see, e.g., Slevers et al. Blood 93:11 3678-
3684 (June 1, 1999)). When cytotoxic and/or therapeutic agents are delivered directly to cells, such as by conjugating them
to anfibodies specific for a molecule expressed by that cell (e.g. 191P4D12(b)), the cytotoxic agent will exert its known
biological effect (.. cytotoxicity) on those cells.

A wide variety of compositions and methods for using antibody-cytotoxic agent conjugates to kill cells are known in
the art. In the context of cancers, typical methods entail administering to an animal having a tumor a biologically effective
amount of a conjugate comprising a selected cytotoxic and/or therapeutic agent linked to a targeting agent (e.g. an anti-
191P4D12(b) anfibody) that binds to a marker (e.g. 191P4D12(b)) expressed, accessible to binding or localized on the cell
surfaces. A typical embodiment is a method of delivering a cytotoxic and/or therapeutic agent to a cell expressing
191P4D12(b), comprising conjugating the cytotoxic agent to an antibody that immunospecifically binds to a 191P4D12(b)
epitope, and, exposing the cell to the antibody-agent conjugate. Another illustrative embodiment is a method of treating an
individual suspected of suffering from metastasized cancer, comprising a step of administering parenterally o said individual
a pharmaceutical composition comprising a therapeutically effective amount of an antibody conjugated to a cytotoxic and/or
therapeutic agent.

Cancer immunotherapy using anti-191P4D12(b) antibodies can be done in accordance with various approaches
that have been successfully employed in the treatment of other types of cancer, including but not limited to colon cancer
(Arlen et al., 1998, Crit. Rev. Immunol. 18:133-138), multiple myeloma (Ozaki et al., 1997, Blood 90:3179-3186, Tsunenari et
al., 1997, Blood 90:2437-2444), gastric cancer (Kasprzyk ef al., 1992, Cancer Res. 52:2771-2776), B-cell lymphoma
(Funakoshi et al., 1996, J. Inmunother. 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 ef al., 1995, Cancer Res. 55:4398-
4403), and breast cancer {Shepard et al., 1991, J. Clin. Immunol. 11:117-127). Some therapeutic approaches involve
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conjugation of naked antibody to a toxin or radicisotope, such as the conjugation of Y' or [¥1to anti-CD20 antibodies (e.g.,
Zevalin™, IDEC Pharmaceuticals Corp. or Bexxar™, Coulter Pharmaceuticals), while others involve co-administration of
antibodies and other therapeutic agents, such as Herceptin™ (trastuzumab) with paciitaxel (Genentech, Inc.). The
antibodies can be conjugated to a therapeutic agent. To freat prostate cancer, for example, 191 P4D12(b) antibodies can be
administered in conjunction with radiation, chemotherapy or hormone ablation. Also, antibodies can be conjugated to a toxin
such as calicheamicin (e.g., Mylotarg™, Wyeth-Ayerst, Madison, NJ, a recombinant humanized IgGs kappa antibody
conjugated to antitumor antibiotic calicheamicin) or a maytansinoid (e.g., taxane-based Tumor-Activated Prodrug, TAP,
platform, ImmunoGen, Cambridge, MA, also see e.g., US Patent 5,41 6,064).

Although 191P4D12(b) antibody therapy is useful for all stages of cancer, antibody therapy can be particularly
appropriate in advanced or metastafic cancers. Treatment with the antibody therapy of the invention is indicated for patients
who have received one or more rounds of chemotherapy. Alternatively, antibody therapy of the invention is combined with a
chemotherapeutic or radiation regimen for patients who have not received chemotherapeutic treatment. Additionally,
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. Fan et al. (Cancer Res. 53:4637-4642, 1993), Prewett et al.
(International J. of Ongo. 9:217-224, 1996), and Hancock et al. (Cancer Res. 51:4575-4580, 1991) describe the use of
various antibodies together with chemotherapeutic agents. |

Although 191P4D12(b) antibody therapy is useful for all stages of cancer, antibody therapy can be particularly
appropriate in advanced or metastafic cancers. Treétment with the antibody therapy of the invention is indicated for patients
who have received one or more rounds of chemotherapy. Alternatively, antibody therapy of the invention is combined with a
chemotherapeutic or radiation regimen for patients who have not received chemotherapeutic treatment. Additionally,
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.

Cancer patients can be evaluated for the presence and level of 191P4D12(b) expression, preferably using
immunohistochemical assessments of tumor tissue, quantitative 191P4D12(b) imaging, or other techniques that reliably
indicate the presence and degree of 191P4D12(b) expression. Immunchistochemical analysis of tumor biopsies or surgical
specimens is preferred for this purpose. Methods for immunohistochemical analysis of tumor tissues are well known in the
art.

Anti-191P4D12(b) monoclonal antibodies that treat prostate and other cancers include those that initiate a potent
immune response against the tumor or those that are directly cytotoxic. In this regard, ant-191P4D12(b) monoclonal
antibodies (mAbs) can elicit tumor cell lysis by either complement-mediated or antibody-dependent cell cytotoxicity (ADCC)
mechanisms, both of which require an intact Fe portion of the immunoglobulin molecule for interaction with effector cell Fo
receptor sites on complement proteins. In addition, anti-191P4D12(b) mAbs that exert a direct biological effect on tumor
growth are useful o treat cancers that express 191P4D12(b). Mechanisms by which directly cytotoxic mAbs act include:
inhibition of cell growth, modulation of cellular differentiation, modulation of tumor angiogenesis factor profiles, and the
induction of apoplosis. The mechanism(s) by which a particular anti-191P4D12(b) mAb exerts an anti-tumor effect is
evaluated using any number of in vitro assays that evaluate cell death such as ADCC, ADMMC, complement-mediated cell
lysis, and so forth, as is generally known in the art.

In some patients, the use of murine or other non-human monoclonal antibodies, or human/mouse chimeric mAbs
can induce moderate to strong immune responses against the non-human antibody. This can result in clearance of the
antibody from circulation and reducsd 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
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antibodies used in the therapeutic methods of the invention are those that are either fully human or humanized and that bind
specifically to the target 191P4D12(b) antigen with high affinity but exhibit low or no antigenicity in the patient.

Therapsutic methods of the invention contemplate the administration of single anti-191P4D12(b) mAbs as well as
combinations, or cocktails, of different mAbs. Such mAb cocktails can have certain advantages inasmuch as they contain
mAbs that target different epitopes, exploit different effector mechanisms or combine directly cytotoxic mAbs with mAbs that
rely on immune effector functionality. Such mAbs in combination can exhibit synergistic therapeutic effects. In addition, anti-
191P4D12(b) mAbs can be administered concomitantly with other therapeutic modalities, including but not limited to various
chemotherapeutic agents, androgen-blockers, immune modulators (e.g., 1-2, GM-CSF), surgery or radiation. The anti-
191P4D12(b) mAbs are administered in their “naked” or unconjugated form, or can have a therapeutic agent(s) conjugated to
them.

Anti-191P4D12(b) antibody formulations are administered via any route capable of delivering the antibodies to a
tumor cell. Routes of administration include, but are not limited to, intravenous, intraperitoneal, intramuscular, intratumor,
intradermal, and the like. Treatment generally involves repeated adminisiration of the anti-191P4D12(b} antibody
preparation, via an acceptable route of administration such as intravenous injection (iV), typically at a dose in the range of
about0.1, 2, 3, 4, 5,.6,.7,.8,.9,1,234,56,7,89, 10, 15, 20, or 25 mg/kg body weight. In general, doses in the
range of 10-1000 mg mAb per week are effective and well tolerated.

Based on clinical experience with the Herceptin™ mAb in the treatment of metastatic breast cancer, an initial
loading dose of approximately 4 mg/kg patient body weight IV, followed by weekly doses of about 2 mg/kg IV of the anti-
191P4D12(b) mAb preparation represents an acceptable dosing regimen. Preferably, the initial loading dose is administered
as a 90-minute or longer infusion. The periodic maintenance dose is administered as a 30 minute or longer infusion,
provided the initial dose was well olerated. As appreciated by those of skill in the art, various factors can influence the ideal
dose regimen in a particular case. Such factors include, for example, the binding affinity and half life of the Ab or mAbs
used, the degree of 191P4D12(b) expression in the patient, the extent of circulating shed 191P4D12(b) antigen, the desired
steady-state antibody concentration level, frequency of freatment, and the influence of chemotherapeutic or other agents
used in combination with the treatment method of the invention, as well as the health status of a particular patient.

Optionally, patients should be evaluated for the levels of 191P4D12(b) in a given sample (e.g. the levels of
circulating 191P4D12(b) antigen and/or 191P4D12(b) expréssing cells) in order to assist in the determination of the most
effective dosing regimen, etc. Such evaluations are also used for monitoring purposes throughout therapy, and are useful to
gauge therapeutic success in combination with the evaluation of other parameters {for example, urine cytology and/or
ImmunoCyt levels in bladder cancer therapy, or by analogy, serum PSA levels in prostate cancer therapy).

Anti-idiotypic anti-191P4D12(b) antibodies can also be used in anti-cancer therapy as a vaccine for inducing an
immune response to cells expressing a 191P4D12(b)-related protein. In particular, the generation of anti-idictypic antibodies
is well known in the art; this methodology can readily be adapted to generate anfi-idiotypic anti-191P4D12(b) antibodies that
mimic an epitope on a 191P4D12(b)-related protein (see, for example, Wagner et al., 1997, Hybridoma 16: 33-40; Foon et
al., 1995, J. Clin. Invest. 96:334-342; Herlyn et al., 1996, Gancer Immunol. Immunother. 43:65-76). Such an anti-idiotypic
antibody can be used in cancer vaccine strategies.

X.C) 191P4D12(b) as a Target for Cellular Inmune Responses

Vaccines and methods of preparing vaccines that contein an immunogenically effective amount of one or more
HLA-binding peptides as described herein are further embodiments of the invention. Furthermore, vaccines in accordance
with the invention encompass compositions of one or more of the claimed peptides. A peptide can be present in a vaccine

individually. Alternatively, the peptide can exist as a homopolymer comprising muttiple copies of the same peptide, or as a
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heteropolymer of various peptides. Polymers have the advantage of increased immunological reaction and, where different
peptide epitopes are used to make up the polymer, the additional ability to induce antibodies and/or CTLs that react with
different antigenic determinants of the pathogenic organism or tumor-related peptide targeted for an immune response. The
composition can be a naturally occurring region of an antigen or can be prepared, e.g., recombinantly or by chemical
synthesis.

Carriers that can be used with vaccines of the invention are well known in the art, and include, e.g,, thyroglobulin,
albumins such as human serum albumin, tetanus toxoid, polyamino acids such as poly L-lysine, poly L-glutamic acid,
influenza, hepatitis B virus core protein, and the like. The vaccines can contain a physiologically tolerable (i.e., acceptable)
diluent such as water, or saline, preferably phosphate buffered saline. The vaccines also typically include an adjuvant.
Adjuvants such as incomplete Freund's adjuvant, aluminum phosphate, aluminum hydroxide, or alum are examples of
materials well known in the art. Additionally, as disclosed herein, GTL responses can be primed by conjugating peptides of
the invention to fipids, such as tripalmitoyl-S-glyceryicysteinlyseryl- serine (PsCSS). Moreover, an adjuvant such as a
synthetic cytosine-phosphorothiolated-guanine-containing (CpG) oligonucleotides has been found to increase CTL
responses 10- to 100-fold. (sée, e.g. Davila and Celis, J. Immunol. 165:539-647 (2000))

Upon immunization with a peptide composition in accordance with the invention, via injection, aeroso, oral,
transdermal, fransmucosal, intrapleural, intrathecal, or other suitable routes, the immune system of the host responds to the
vaccine by producing large amounts of CTLs andfor HTLs spegific for the desired antigen. Consequently, the host becomes
at least partially immune to later development of cells that express or overexpress 191 P4D12(b) antigen, or derives at least
some therapeutic benefit when the antigen was tumor-associated.

In some embodiments, it may be desirable to combine the class | peptide companents with components that
induce or facilitate neutralizing antibody and or helper T cell responses directed to the target antigen. A preferred
embodiment of such a composition comprises class | and class |i epitopes in accordance with the invention. An alternative
embodiment of such a composition comprises a class | and/or class !l epitope in accordance with the invention, along with a
cross reactive HTL epitope such as PADRE™ (Epimmune, San Diego, CA) molecule (described e.g., in U.S. Patent Number
5,736,142).

A vaccine of the invention can also include antigen-presenting cells (APC), such as dendritic cells (DC), as a
vehicle to present peptides of the invention. Vaccine compositions can be created in vitro, following dendritic cell
mobilization and harvesting, whereby loading of dendritic cells occurs in vifro. For example, dendritic cells are transfected,
e.g., with a minigene in accordance with the invention, or are pulsed with peptides. The denditic cell can then be
administered to a patient to elicit immune responses in vivo. Vaccine compositions, either DNA- or peptide-based, can also
be administered in vivo in combination with dendritic cell mobilization whereby loading of dendritic cells occurs in vivo.

Preferably, the following principles are ufilized when selecting an array of epitopes for inclusion in a polyepitopic
composition for use in & vaccine, o for selecting discrete epitopes to be included in a vaccine and/or to be encoded by
nucleic acids such as a minigene. It is preferred that each of the foliowing principles be balanced in order to make the
selection. The multiple epitopes to be incorporated in a given vaccine composition may be, but need not be, contiguous in
sequence in the native antigen from which the epitopes are derived.

1) Epitopes are selected which, upon administration, mimic immune responses that have been observed to
be correlated with tumor clearance. For HLA Class | this includes 3-4 epitopes that come from at least one tumor associated
antigen (TAA). For HLA Class 1) a similar rationale is employed; again 3-4 epitopes are selected from at least one TAA (see,
e.g., Rosenberg et al., Science 278:1447-1450). Epitopes from one TAA may be used in combination with epitopes from one
or more additional TAAs to produce a vaccine that targets tumors with varying expression patterns of frequently-expressed
TAAs.
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2) Epitopes are selected that have the requisite binding affinity established to be correlated with
immunogenicity: for HLA Class | an ICso of 500 nM or less, often 200 nM or less; and for Class If an 1Cso of 1000 nM or less.

3) Sufficient supermotif bearing-peptides, or a sufficient array of allele-specific motif-bearing peptides, are
selected to give broad population coverage. For example, itis preferable to have at least 80% papulation coverage. A
Monte Carlo analysis, a statistical evaluation known in the art, can be employed to assess the breadth, or redundancy of,
population coverage.

4.) When selecting epitopes from cancer-related antigens it is often useful to select analogs because the
patient may have developed tolerance to the native epitope.

5.) Of particular relevance are epitopes referred to as “nested epitopes.” Nested epitopes occur where at
least two epitopes overlap in a given peptide sequence. A nested peptide sequence can comprise B cell, HLA class | and/or
HLA class Il epitopes. When providing nested epitopes, a general objective is to provide the greatest number of epitopes per
sequence. Thus, an aspect is to avoid providing a peptide that is any longer than the amino terminus of the amino terminal
epitope and the carboxyl terminus of the carboxy! terminal epitope in the peptide. When providing a multi-epitopic sequence,
such as a sequence comprising nested epitopes, it is generafly important to screen the sequence in order to insure that it
does not have pathological or other deleterious biological properties.

6.) If a polyepitopic protein is created, or when creating a minigene, an objective is to generate the smaliest
peptide that encompasses the epitopes of interest. This principle is similar, if not the same as that employed when selecting
a peptide comprising nested epitopes. However, with an artificial polyepitopic peptide, the size minimization objective is
balanced against the need to integrate any spacer sequences between epitopes in the polyepitopic protein. Spacer amino
acid residues can, for example, be introduced to avoid junctional epitopes (an epitope recognized by the immune system, not
present in the target antigen, and only created by the man-made juxtaposition of epitopes). or to facilitate cleavage between
epitopes and thereby enhance epitope presentation. Junctional epitopes are generally to be avoided because the recipient
may generate an immune response fo that non-native epitope. Of particular concern is a junctional epitope that s a
“dominant epitope.” A dominant epitope may lead to such a zealous response that immune responses to other epitopes are
diminished or suppressed.

7) Where the sequences of multiple variants of the same target protein are present, potential peptide
epitopes can also be selected on the basis of their conservancy. For example, a criterion for conservancy may define that
the entire sequence of an HLA class | binding peptide or the entire 9-mer core of a class Il binding peptide be conserved in a
designated percentage of the sequences evaluated for a specific protein antigen.

X.C.1. Minigene Vaccines

A number of different approaches are available which allow simultaneous delivery of multiple epitopes. Nucleic
acids encoding the peptides of the invention are a particularly useful embodiment of the invention. Epitopes for inclusion in a
minigene are preferably selected accarding fo the guidefines set forth in the previous section. A preferred means of
administering nucleic acids encoding the peptides of the invention uses minigene constructs encoding a peptide comprising
one or multiple epitopes of the invention.

The use of muiti-epitope minigenes is described below and in, Ishioka et al., J. Immunol. 162:3915-3925, 1999; An,
L. and Whitton, J. L., J. Virol. 71:2292, 1997; Thomson, S. A. et al., J. Immunol. 157:822, 1996; Whitton, J. L. ef al,, J. Virol
67:348, 1993; Hanke, R. et al., Vaceine 16:426, 1998. For exarﬁ‘ple, a multi-epitope DNA plasmid encoding supermotif-
and/or motif-bearing epitopes derived 191P4D12(b), the PADRE® universal helper T cell epitope or multiple HTL epitopes
from 191P4D12(b) (see e.g., Tables VIII-XX] and XXII to XLIX), and an endoplasmic reficulum-translocating signal sequence
can be engineered. A vaccine may also comprise epitopes that are derived from other TAAs.
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The immunogenicity of a multi-epitopic minigene can be confirmed in transgenic mice to evaluate the magnitude of
CTL induction responses against the epitopes tested. Further, the immunogenicity of DNA-encoded epitopes in vivo can be
correlated with the in vitro responses of specific CTL lines against target cells transfected with the DNA plasmid. Thus, these
experiments can show that the minigene serves to both: 1.) generate a CTL response and 2.) that the induced CTLs
recoghized cells expressing the encoded epitopes.

For example, to create a DNA sequence encading the selected epitopes {minigene) for expression in human cells,
fhe amino acid sequences of the epitopes may be reverse translated. Ahuman codon usage table can be used to guide the
cadon choice for each amino acid. These epitope-encoding DNA sequences may be directly adjoined, so that when
translated, a continuous polypeptide sequence is created. To optimize expression and/or immunogenicity, additional
elements can be incorporated into the minigene design. Examples of amino acid sequences that can be reverse translated
and included in the minigene sequence include: HLA class 1 epitopes, HLA class Il epitopes, antibody epitopes, a
ubiquitination signal sequence, and/or an endoplasmic reticulum targeting signal. In addition, HLA presentation of CTL. and
HTL epitopes may be improved by including synthetic (e.g. poly-alanine) or naturally-occurring flanking sequences adjacent
fo the CTL or HTL epitopes; these larger peptides comprising the epitope(s) are within the scope of the invention.

The minigene sequence may be converted to DNA by assembling oligonucleotides that encode the plus and minus
strands of the minigene. Overlapping oligonucleotides (30-100 bases long) may be synthesized, phosphorylated, purified
and annealed under appropriate conditions using well known techniques. The ends of the oligonucleotides can be joined, for
example, using T4 DNA ligase. This synthetic minigene, encoding the epitope polypeptide, can then be cloned into a desired
expression vector.

Standard regulatory sequences well known fo those of skill in the art are preferably included in the vector to ensure
expression in the target cells. Several vector elements are desirable: a promoter with a down-stream cloning site for
minigene insertion; a polyadenylation signal for efficient transcription termination; an E. coli origin of replication; and an E.
coli selectable marker (e.g. ampicillin or kanamycin resistance). Numerous promoters can be used for this purpose, e.g., the
human cytomegalovirus (1CMV) promoter. See, e.g., U.S. Patent Nos. 5,580,859 and 5,589,466 for other suitable promoter
sequences.

Additional vector modifications may be desired to optimize minigene expression and immunogenicity. in some
cases, introns are required for efficient gene expression, and one or more synthetic or naturally-occurring infrons could be
incorporated into the transcribed region of the minigene. The incltision of MRNA stabilization sequences and sequences for
replication in mammalian cells may also be considered for increasing minigene expression.

Once an expression vector is selected, the minigene is cloned into the polylinker region downstream of the
promoter. This plasmid is transformed into an appropriate E. coli strain, and DNA is prepared using standard techniques.
The orientation and DNA sequence of the minigene, as well as all other elements included in the vector, are confirmed using
restriction mapping and DNA sequence analysis. Bacterial cells harboring the correct plasmid can be stored as a master cell
bank and a working cell bank.

In addition, immunostimulatory sequences (ISSs or CpGs) appear to play a role in the immunaogenicity of DNA
vaccines, These sequences may be included in the vector, outside the minigene coding sequence, if desired to enhance
immunogenicity.

In some embodiments, a bi-cistronic expression vector which aflows production of both the minigene-encoded
epitopes and a second protein (included to enhance ar decrease immunogenicity) can be used. Examples of proteins or
polypeptides that could beneficially enhance the immune response if co-expressed include cytokines (e.g., IL-2, IL-12, GM-
CSF), cytokine-inducing molecules (e.g., LelF), costimulatory molecules, or for HTL responses, pan-DR binding proteins

(PADRE™, Epimmune, San Diego, CA). Helper (HTL) epitopes can be joined to intraceliular targeting signals and
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expressed separately from expressed CTL epitopes; this allows direction of the HTL epitopes to a cell compartment different
than that of the CTL epitopes. If required, this could facilitate more efficient entry of HTL epitopes into the HLA class Il
pathway, thereby improving HTL induction. In contrast to HTL or CTL induction, specifically decreasing the immune
response by co-expression of immunosuppressive molecules (e.g. TGF-B) may be beneficial in certain diseases.

Therapeutic quantities of plasmid DNA can be produced for example, by fermentation in E. cofi, followed by
purification. Aliquots from the working cell bank are used to inoculate growth medium, and grown to saturation in shaker
flasks or a bioreactor according to well-known techniques. Plasmid DNA can be purified using standard bioseparation
technologies such as solid phase anion-exchange resins supplied by QIAGEN, Inc. (Valencia, California). If required,
supercoiled DNA can be isolated from the open circular and linear forms using gel electrophoresis or other methods.

Purified plasmid DNA can be prepared for injection using a variety of formulations. The simplest of these is
reconstitution of lyophilized DNA in sterile phosphate-buffer saline (PBS). This approach, known as "naked DNA," is
currently being used for intramuscular (IM) administration in clinical trials. To maximize the immunotherapeutic effects of
minigene DNA vaccines, an alternative method for formulating purified plasmid DNA may be desirable. A variety of methods
have been described, and new techniques may become available. Cationic lipids, glycolipids, and fusogenic fiposomes can
also be used in the formulation (see, e.g., as described by WO 93/24640; Mannino & Gould-Fogerite, BioTechniques 6(7):
682 (1988); U.S. Pat No. 5,279,833; WO 91/06309; and Felgner, st al., Proc. Nat! Acad. Sci. USA 84:7413 (1987). In
addition, peptides and compounds referred to collectively as protective, interactive, non-condensing compounds (PINC)
could also be complexed to purified plasmid DNA to influence variables such as stability, inframuscular dispersion, or
trafficking to specific organs or cell types.

Target cell sensitization can be used as a functional assay for expression and HLA class | presentation of
minigene-encoded CTL epitopes. For example, the plasmid DNA is introduced into a mammalian cell line that is suitable as
a target for standard CTL chromium release assays. The transfection method used will be dependent on the final
formulation. Electroporation can be used for "naked" DNA, whereas cationic lipids allow direct in vitro transfection. A
plasmid expressing green fluorescent protein (GFP) can be co-transfected to allow enrichment of transfected cells using
fluorescence activated cell sorting (FACS). These cells are then chromium-51 (5'Cr) labeled and used as target cells for
epitope-specific CTL lines; cytolysis, detected by 5'Cr release, indicates both production of, and HLA presentation of,
minigene-encoded CTL epitopes. Expression of HTL epitopes may be evaluated in an analogous manner using assays to
assess HTL activity.

In vivo immunogeniclty is a second approach for functional testing of minigene DNA formulaticns. Transgenic mice
expressing appropriate human HLA proteins are immunized with the DNA product. The dose and route of administration are
formulation dependent {e.g., IM for DNA in PBS, intraperitoneal (i.p.) for lipid-complexed DNA). Twenty-one days after
immunization, splenocytes are harvested and restimulated for one week in the presence of peptides encoding each epitope
being tested. Thereafter, for CTL effector cells, assays are conducted for cytolysis of peptide-loaded, 5'Cr-labeled target
cells using standard techniques. Lysis of target cells that were sensitized by HLA loaded with peptide epitopes,
corresponding to minigene-encoded epitopes, demonstrates DNA vaccine function for in vivo induction of CTLs.
Immunogenicity of HTL epitopes is confirmed in transgenic mice in an analogous manner.

Alternafively, the nucleic acids can be administered using ballistic delivery as described, for instance, in U.S.
Patent No. 5,204,253. Using this technique, particles comprised solely of DNA are administered. In a further alternative
embodiment, DNA can be adhered to particles, such as gold particles.

Minigenes can also be delivered using other bacterial or viral delivery systems well known in the art, e.g., an
expression construct encoding epitopes of the invention can be incorporated into a viral vector such as vaccinia.

X.C.2. Combinations of CTL Peptides with Helper Peptides
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Vaccine compositions comprising GTL peptides of the invention can be modified, e.g., analoged, fo provide desired
attributes, such as improved serum half life, broadened population coverage or enhanced immunogenicity.

For instance, the ability of a peptide to induce CTL activity can be enhanced by linking the peptide to a sequence
which contains at least one epitope that is capable of inducing a T helper cell response. Although a CTL peptide can be
directly linked to a T helper peptide, often CTL epitope/HTL epitope conjugates are linked by a spacer molecule. The spacer
is typically comprised of relatively small, neutral molecules, such as amino acids or aminc acid mimetics, which are
substantially uncharged under physiological conditions. The spacers are typically selected from, e.g., Ala, Gly, or other
neutral spacers of nonpolar amino acids or neutral polar amino acids. It will be understood that the optionally present spacer
need not be comprised of the same residues and thus may be a hetero- or homo-oligomer. When present, the spacer will
usually be at least one or twa residues, more usually three to six residues and sometimes 10 or more residues. The CTL
peptide epitope can be linked to the T helper peptide epitope either directly or via a spacer either at the amino or carboxy
terminus of the CTL peptide. The amino terminus of either the immunogenic peptide or the T helper peptide may be
acylated.

In certain embodiments, the T helper peptide is one that is recognized by T helper cells present in a majority of a
genetically diverse population. This can be accomplished by selecting peptides that bind to many, most, or all of the HLA
class It molecules. Examples of such amino acid bind many HLA Class It molecules include sequences from antigens such
as fetanus foxoid at positions 830-843 (QYIKANSKFIGITE; SEQ ID NO: 44), Plasmodium falciparum circumsporozoite (CS)
protein at positions 378-398 (DIEKKIAKMEKASSVFNVVNS; SEQ ID NO: 45), and Strepfococcus 18kD protein at positions
116-131 (GAVDSILGGVATYGAA; SEQ ID NO: 46). Other examples include peptides bearing a DR 1-4-7 supermotif, or
either of the DR3 motifs.

Alternatively, it is possible to prepare synthetic peptides capable of stimulating T helper lymphocyles, in a loosely
HLA-restricted fashion, using amino acid sequences not found in nature (seg, e.g., PCT publication WO 95/07707). These
synthetic compounds called Pan-DR-binding epitopes (e.g., PADRE™, Epimmune, Inc., San Diego, CA) are designed, most
preferably, to bind most HLA-DR (human HLA class Il) molecules. Forinstance, a pan-DR-binding epitope peptide having
the formula: XKXVAAWTLKAAX (SEQ ID NO: 47), where “X" is either cyclohexylalanine, phenylalanine, or tyrosine, and a is
either D-alanine or L-alanine, has been found to bind to most HLA-DR alleles, and to stimulate the response of T helper
[ymphocytes from most individuals, regardless of their HLA type. An alternative of a pan-DR binding epitope comprises all
“L" natural amino acids and can be provided in the form of nucleic acids that encode the epitope.

HTL peptide epitopes can also be modified to alter their biclogical properties.: For example, they can be modified
to include D-amino acids to increase their resistance to proteases and thus extend their serum half life, or they can be
conjugated to other molecules such as lipids, proteins, carbohydrates, and the like to increase their biological activity. For
example, a T helper peptide can be conjugated to one or more palmitic acid chains at either the amino or carboxyl termini.

X.C.3. Combinations of CTL Peptides with T Cell Priming Agents

In some embodiments it may be desirable to include in the pharmaceutical compositions of the invention at least
one component which primes B lymphocytes or T lymphocytes. Lipids have been identified as agents capable of priming
CTL in vivo. For example, palmitic acid residues can be attached to the e-and o~ amino groups of a lysine residue and then
linked, e.g., via one or more linking residues such as Gly, Gly-Gly-, Ser, Ser-Ser, or the like, to an immunogenic peptide.

The lipidated peptide can then be administered either directly in a micelle or particle, incorporated into a liposome, or
emulsified in an adjuvant, e.g., incomplete Freund's adjuvant. In a preferred embodiment, a particularly effective
immunogenic composition comprises palmitic acid attached to &- and o~ amino groups of Lys, which is attached via linkage,

e.g., Ser-Ser, to the amino terminus of the immunogenic peptide.
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As another example of lipid priming of CTL responses, E. coli lipoproteins, such as tripalmitoyl-S-
glycerylcysteinlyseryl- serine (P3CSS) can be used to prime virus specific CTL when covalently attached to an appropriate
peptide (see, e.g., Deres, et al.,, Nature 342:561, 1989). Peptides of the invention can be coupled to PsCSS, for example,
and the lipopeptide administered to an individual to prime specifically an immune response to the target antigen. Moreover,
because the induction of neutralizing antibadies can also be primed with P3CSS-conjugated epitopes, two such compositions
can be combined to more effectively elicit both humoral and cell-mediated responses.

X.C.4.  Vaccine Compositions Comprising DC Pulsed with CTL andlor HTL Peptides

An embodiment of a vaccine composition In accordance with the invention comprises ex vivo administration of a
cocktail of epitope-bearing peptides to PBMC, or isolated DC therefrom, from the patient’s blood. A pharmaceutical to
facifitate harvesting of DC can be used, such as Progenipoietin™ (Pharmacia-Monsanto, St. Louis, MO) or GM-CSF/IL-4.
After pulsing the DC with peptides and prior to reinfusion into patients, the DC are washed to remove unbound peptides. In
this embodiment, a vaccine comprises peptide-pulsed DCs which present the pulsed peptide epitopes complexed with HLA
molecules on their surfaces.

The DC can be pulsed ex vivo with a cocktal of peptides, some of which stimulate CTL responses to 191P4D12(b).
Optionally, a helper T cell (HTL) peptide, such as a natural or artificial loosely restricted HLA Class Il peptide, can be
included to fagilitate the CTL response. Thus, a vaccine in accordance with the invention is used fo treat a cancer which
expresses or overexpresses 191P4D12(b).

X.D. Adoptive Immunotherapy

Antigenic 191P4D12(b)-related peptides are used to elicit a CTL and/or HTL response ex vivo, as well. The
resulting CTL or HTL cells, can be used to treat tumors in patients that do not respond to other conventional forms of
therapy, or will not respond to a therapeutic vaccine peptide or nucleic acid in accordance with the invention. Ex vivo CTL or
HTL responses to a particular anfigen are induced by incubating in tissue culture the patient's, or genefically compatible, CTL
or HTL precursor cells together with a source of antigen-presenting cells (APC), such as dendritic cells, and the appropriate
immunogenic peptide. After an appropriate incubation time (typically about 7-28 days), in which the precursor cells are
activated and expanded into effector cells, the cells are infused back into the patient, where they will destroy (CTL) or

facilitate destruction (HTL) of their specific target cell {e.g., a tumor cell). Transfected dendritic cells may also be used as

antigen presenting cells.

X.E. Administration of Vaccines for Therapeutic or Prophylactic Purposes

Pharmaceutical and vaccine compositians of the invention are typically used to treat andfor prevent a cancer that
expresses or overexpresses 191P4D12(b). In therapeutic applications, peptide and/or nucleic acid compositions are
administered to a patient in an amount sufficient to elicit an effective B cell, CTL and/or HTL response to the anigen and to
cure or at least partially arrest or slow symptoms and/or complications. An amount adequate to accomplish this is defined as
"therapeutically effective dose.” Amounts effective for this use will depend on, e.g., the particular composition administered,
the manner of administration, the stage and severity of the disease being treated, the weight and general state of health of
the patient, and the judgment of the prescribing physician.

For pharmaceutical compositions, the immunogenic peptides of the invention, or DNA encoding them, are
generally administered to an individual already bearing a tumor that expresses 191P4D12(b). The peptides or DNA
encoding them can be administered individually or as fusions of cne or more peptide sequences. Pafients can be treated
with the immunogenic peptides separately or in conjunction with other treatments, such as surgery, as appropriate.
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For therapeutic use, administration should generally begin at the first diagnosis of 191P4D12{b)-associated cancer.
This is followed by boosting doses until at least symptoms are substantially abated and for a period thereafter. The
embodiment of the vaccine composition {i.e., including, but not limited to embodiments such as peptide cocktails,
polyepitopic polypeptides, minigenes, cr TAA-specific CTLs or pulsed dendritic celis) delivered to the patient may vary
according to the stage of the disease or the patient’s health status. For example, in a patient with a tumor that expresses
191P4D12(b), a vaccine comprising 191P4D12(b)-specific CTL may be more efficacious in killing tumor cefis in patient with
advanced disease than alternative embodiments.

itis generally importent o provide an amount of the peptide epitope delivered by a mode of administration
sufficient to stimulate effectively a cytotoxic T cell response; compositions which stimulate hefper T cell responses can also
be given in accordance with this embodiment of the invention.

The dosage for an initial therapeutic immunization generally occurs in a unit dosage range where the lower value is
about 1, 5, 50, 500, or 1,000 pg and the higher value is about 10,000; 20,000; 30,000; or 50,000 pg. Dosage values for a
human typically range from about 500 g to about 50,000 g per 70 kilogram patient. Boosting dosages of between about
1.0 pg to about 50,000 pg of peptide pursuant to a boosting regimen over weeks to months may be administered depending
upon the patient's response and condition as determined by measuring the specific activity of CTL and HTL obtained from
the patient's blood. Administration should continue uniil at least clinical symptoms or laboratory tests indicate that the
neoplasia, has been eliminated or reduced and for a period thereafter. The dosages, routes of administration, and dose
schedules are adjusted in accordance with methodologies known in the art.

In certain embodiments, the peptides and compositions of the present invention are employed in serious disease
states, that s, life-threatening or potentially life threatening situations. In such cases, as a result of the minimal amounts of
extraneous substances and the relative nontoxic nature of the peptides in preferred compositions of the invention, it is
possible and may be felt desirable by the treating physician to administer substantial excesses of these peptide compositions
relative to these stated dosage amounts.

The vaccine compositions of the invention can also be used purely as prophylactic agents. Generally the dosage
for an initial prophylactic immunization generally occurs in a unit dosage range where the fower value is about 1, 5, 50, 500,
or 1000 g and the higher value is about 10,000; 20,000; 30,000; or 50,000 g. Dosage values for a human typically range
from about 500 pig to about 50,000 pg per 70 kilogram patient. This is followed by boosting dosages of between about 1.0
ng fo about 50,000 pg of peptide administered at defined intervals from about four weeks to six months after the initial
administration of vaccine. The immunogenicity of the vaccine can be assessed by measuring the specific activity of CTL and
HTL obtained from a sample of the patient’s blood.

The pharmaceutical compositions for therapeutic treatment are intended for parenteral, topical, oral, nasal,
intrathecal, or local {e.g. as a cream or topical ointment) administration. Preferably, the pharmaceutical compositions are
administered parentally, e.g., intravenously, subcutaneously, infradermally, or intramuscularly. Thus, the invention provides
compositions for parenteral adminisiration which comprise a solution of the immunogenic peptides dissolved or suspended in
an acceptable carrier, preferably an aqueous carrier.

A variety of aqueous carriers may be used, e.g., water, buffered water, 0.8% saline, 0.3% glycine, hyaluronic acid
and the like. These compositions may be sterilized by conventional, well-known sterilization techniques, or may be stefile
filtered. The resulting aqueous solutions may be packaged for use as is, or lyophilized, the lyophilized preparation being
combined with a sterile solution prior to administration.

The compositions may contain pharmaceutically acceptable auxiliary substances as required to approximate
physiological conditions, such as pH-adjusting and buffering agents, tonicity adjusting agents, wetting agents, preservatives,
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and the like, for example, sodium acetate, sodium lactate, sodium chloride, potassium chloride, calcium chloride, sorbitan
monolaurate, triethanolamine oleate, efc. ’

The concentration of peptides of the invention in the pharmaceutical formulations can vary widely, fe., from less
than about 0.1%, usually at or at least about 2% to as much as 20% to 50% or more by weight, and will be selected primarily
by fluid volumes, viscosities, efc., in accordance with the particular mode of administration selected.

A human unit dose form of a composition is typically included in a pharmaceutical composition that comprises a
human unit dose of an acceptable carrier, in one embodiment an aqueous carrier, and is administered in a volume/quantity
that is known by those of skill in the art to be used for administration of such compositions to humans (see, €.5., Remington’s
Pharmaceutical Sciences, 17t Edition, A. Gennaro, Editor, Mack Publishing Co., Easton, Pennsylvania, 1985). For example
a peptide dose for initial immunization can be from about 1 to about 50,000 g, generally 100-5,000 wg, for a70 kg patient.
For example, for nucleic acids an iniial immunization may be performed using an expression vector in the form of naked
nucleic acid administered IM (or SC or 1D} in the amounts of 0.5-5 mg at multiple sites. The nucleic acid (0.1 to 1000 ug)
can also be administered using a gene gun. Following an incubation period of 3-4 weeks, a booster dose is then
administered. The booster can be recombinant fowlpox virus administered at a dose of 5-107 to 5x10° piu.

For antibodies, a treatment generally involves repeated administration of the anti-191P4D12(b) 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 about 10 mg/kg body weight. In general, doses in the range of 10-500 mg mAb per week are effective and well
lolerated. Moreover, an initial loading dose of approximately 4 mg/kg patient body weight IV, followed by weekly doses of
about 2 mg/kg IV of the anti- 191P4D12(b) mAb preparation represents an acceptable dosing regimen. As appreciated by
those of skill in the art, various factors can influence the ideal dose in a particular case. Such factors include, for example,
half life of a composition, the binding affinity of an Ab, the immunogenicity of a substance, the degree of 191P4D12(b)
expression in the patient, the extent of circulating shed 191P4D12(b) antigen, the desired steady-state concentration level,
frequency of treatment, and the influence of chemotherapeutic or other agents used in combination with the treatment
method of the invention, as well as the health status of a particular patient. Non-limiting preferred human unit doses are, for
example, 500ug - 1mg, 1mg - 50mg, 50mg - 100mg, 100mg - 200mg, 200mg - 300mg, 400mg - 500mg, 500mg - 600mg,
600mg - 700mg, 700mg - 800mg, 800mg - 900mg, 900mg - 1g, or 1mg - 700mg. In certain embodiments, the dose is in a
range of 2-5 mgfkg body weight, e.g., with follow on weekly doses of 1-3mg/kg; 0.5mg, 1,2, 3,4, 5, 6,7, 8, 9, 10mg/kg body
weight followed, e.g., in two, three or four weeks by weekly doses; 0.5 - 10mg/kg body weight, e.g., followed in two, three or
four weeks by weekly doses; 225, 250, 275, 300, 325, 350, 375, 400mg m? of body area weekly; 1-600mg m? of body area
weekly; 225-400mg m? of body area weekly; these does can be followed by weekly doses for 2, 3,4, 5,6, 7,8, 6, 19, 11, 12
or more weeks.,

In one embodiment, human unit dose forms of polynucleotides comprise a suitable dosage range or effective
amount that provides any therapeutic effect. As appreciated by one of ordinary skill in the art a therapeutic effect depends
on a number of factors, including the sequence of the polynucleotide, molecular weight of the polynucleotide and route of
administration. Dosages are generally selected by the physician or other health care professional in accordance with a
variety of parameters known in the art, such as severity of symptoms, history of the patient and the like. Generally, for a
polynucleotide of about 20 bases, a dosage range may be selected from, for example, an independently selected lower limit
such as about 0.1, 0.25, 0.5, 1, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400 or 500 mgrkg up to an
independently selected upper limit, greater than the lower (imi, of abouf 60, 80, 100, 200, 300, 400, 500, 750, 1000, 1500,
2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000 or 10,000 mg/kg. For example, a dose may be about any of the following:
0.1 to 100 mg/kg, 0.1 to 50 mglkg, 0.1 to 25 mg/kg, 0.1 to 10 mgrkg, 1 to 500 mg/kg, 100 to 400 mgrkg, 200 to 300 mgrkg, 1
to 100 mgtkg, 100 to 200 mg/kg, 300 to 400 mg/kg, 400 to 500 mg/kg, 500 to 1000 mg/kg, 500 to 5000 mg/kg, or 500 to

67




CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

10,000 mg/kg. Generally, parenteral routes of administration may require higher doses of polynucleotide compared to more
direct application to the nucleotide to diseased tissue, as do polynucleotides of increasing length.

In one embodiment, human unit dose forms of T-cells comprise a suitable dosage range or effective amount that
provides any therapeutic effect. As appreciated by one of ordinary skill in the art, a therapeutic effect depends on a number
of factors. Dosages are generally selected by the physician or other health care professional in accordance with a variety of
parameters known in the art, such as severity of symptoms, history of the patient and the like. A dose may be about 104
cells to about 108 cells, about 106 cells to about 108 cells, about 108 to about 101 cells, or about 108 to about 5 x 10 cells.
A dose may also about 108 cells/m?to about 101 cells/m?, or about 108 cells/m? to about 108 cells/m2.

Proteins(s) of the invention, and/or nucleic acids encoding the protein(s), can also be administered via liposomes,
which may also serve to: 1) target the proteins(s) to a particular tissue, such as lymphoid tissue; 2) to target selectively to
diseases cells; or, 3) o increase the half-life of the peptide composition. Liposomes include emulsions, foams, micelles,
insoluble monolayers, liquid crystals, phospholipid dispersions, lamellar layers and the like. In these preparations, the
peptide to be delivered is incorporated as part of a liposome, alone or in conjunction with a molecule which binds to a
receptor prevalent among lymphoid cells, such as monoclonal antibodies which bind to the CD45 antigen, or with other
therapeutic or immunogenic compositions. Thus, liposomes either filled or decorated with a desired peptide of the invention
can be directed to the site of lymphoid cslls, where the liposomes then deliver the peptide compositions. Liposomes for use
in accordance with the invention are formed from standard vesicle-forming lipids, which generally include neutral and
negatively charged phospholipids and a sterol, such as cholesterol. The selection of lipids is generally guided by
consideration of, e.g., fiposome size, acid lability and stability of the fiposomes in the blood stream. A variety of methods are
available for preparing liposomes, as described in, e.g., Szoka, et al., Ann. Rev. Biophys. Bioeng. 9:467 (1980), and U.S.
Patent Nos. 4,235,871, 4,501,728, 4,837,028, and 5,019,369.

For targeting cells of the immune system, aligand to be incorporated into the liposome can include, e.g.,
antibodies or fragments thereof specific for cell surface determinants of the desired immune system cells. A liposome
suspension containing a peptide may be administered intravenously, locally, topically, efc. in a dose which varies according
to, inter alia, the manner of administration, the peptide being delivered, and the stage of the disease being treated.

For solid compositions, conventional nontoxic solid carriers may be used which include, for example,
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharin, talcum, cellulose, glucose,
sucrose, magnesium carbonate, and the like. For oral administration, a pharmaceutically acceptable nontoxic composition is
formed by incorporating any of the normally employed excipients, such as those carriers previously listed, and generally 10-
95% of active ingredient, that is, one or more pepfides of the invention, and more preferably at a concentration of 25%-75%.

For aerosol administration, immunogenic peptides are preferably supplied in finely divided form along with a
surfactant and propellant. Typical percentages of peptides are about 0.01%-20% by weight, preferably about 1%-10%. The
surfactant must, of course, be nontoxic, and preferably soluble in the propellant. Representative of such agents are the
esters or partial esters of fatty acids containing from about 6 to 22 carbon atoms, such as caproic, octanoic, lauric, palmitic,
stearic, linoleic, linolenic, olesteric and oleic acids with an aliphatic polyhydric alcohol or its cyclic anhydride. Mixed esters,
such as mixed or natural glycerides may be employed. The surfactant may constitute about 0.1%-20% by weight of the
composition, preferably about 0.25-5%. The balance of the composition is ordinarily propeflant. A carrier can also be
included, as desired, as with, e.g., lecithin for intranasal delivery.

XL) Diagnostic and Prognostic Embodiments of 191P4D12(b).
As disclosed herein, 191P4D12(b) polynucleotides, polypeptides, reactive cytotoxic T cells (CTL), reactive helper T

cells (HTL) and anti-polypeptide antibodies are used in well known diagnostic, prognostic and therapeutic assays that
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examine conditions associated with dysregulated cell growth such as cancer, in particular the cancers listed in Table I {see,
e.g., both its specific pattern of tissue expression as well as its overexpression in certain cancers as described for example in
the Example entitled “Expression analysis of 191P4D12(b) in normal tissues, and patient specimens”).

191P4D12(b) can be analagized to a prostate associated antigen PSA, the archetypal marker that has been used
by medical practitioners for years fo identify and monitor the presence of prostate cancer (see, e.g., Merrill et al., J. Ural,
163(2): 503-5120 (2000); Polascik et al., J. Urol. Aug; 162(2):293-306 (1999) and Fortier et al,, J. Nat. Cancer Inst. 91(19):
1635-1640(1999)). A variely of other diagnostic markers are also used in similar contexts including p53 and K-ras (see, e.g.,
Tulchinsky et al., Int J Mol Med 1999 Jul 4(1):99-102 and Minimoto et al., Cancer Detect Prev 2000;24(1):1-12). Therefore,
tis disclosure of 191P4D12(b) polynucleotides and polypeptides (as well as 191P4D12(b) polynucleotide probes and anti-
191P4D12(b) antibodies used to identify the presence of these molecules) and their properties allows skilled artisans to
utilize these molecules in methads that are analogous to those used, for example, in a variety of diagnostic assays directed
to examining conditions associated with cancer.

Typical embodiments of diagnostic methods which utilize the 191P4D12(b) polynucleotides, polypeptides, reactive
T cells and antibodies are analogous to those methods from well-established diagnostic assays, which employ, e.g., PSA
polynucleotides, polypeptides, reactive T cells and antibodies. For example, just as PSA polynucleotides are used as probes
(for example in Northern analysis, see, e.g., Sharief ef al., Biochem. Mol. Biol. Int. 33(3):567-74(1994)) and primers (for
example in PCR analysis, see, e.g., Okegawa et al., J. Urol. 163(4): 1189-1190 (2000)) to observe the presence and/or the
leve! of PSA mRNAs in methods of monitoring PSA overexpression or the metastasis of prostate cancers, the 191P4D12(b)
polynucleotides described herein can be utilized in the same way to detect 191P4D12(b) overexpression or the metastasis of
prostate and other cancers expressing this gene. Alternatively, just as PSA polypeptides are used to generate antibodies
specific for PSA which can then be used to observe the presence andfor the level of PSA proteins in methods to monitor
PSA protein overexpression (see, e.g., Stephan et al., Urology 55(4):580-3 (2000)) or the metastasis of prostate cells (see,
e.g., Alanen et al., Pathol. Res. Pract. 192(3):233-7 (1996)), the 191P4D12(b) polypeptides described herein can be utilized
o generate antibodies for use in detecting 191P4D12(b) overexpression or the metastasis of prostate cells and cells of other
cancers expressing this gene.

Spec'iﬁcally, because metastases involves the movement of cancer celis from an organ of origin (such as the lung
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 191P4D12(b) polynucleotides and/or polypeptides can be used to provide evidence of
metastasis. For example, when a biological sample from tissue that does not normally contain 191P4D12(b)-expressing cells
(lymph node) is found to contain 191P4D12(b)-expressing cefls such as the 191P4D12(b) expression seen in LAPC4 and
LAPC9, xenografts isolated from lymph node and bone metastasis, respectively, this finding is indicative of metastasis.

Alternatively 191P4D12(b) polynucleotides and/or polypeptides can be used to provide evidence of cancer, for
example, when cells in a biological sample that do not normally express 191P4D12(b) or express 191P4D12(b) at a different
level are found to express 191P4D12(b) or have an increased expression of 191P4D12(b) (see, e.g., the 191P4D12(b)
expression in the cancers listed in Table | and in patient samples etc. shown in the accompanying Figures). In such assays,
artisans may further wish to generate supplementary evidence of metastasis by testing the biological sample for the
presence of a second tissue restricted marker (in addition to 191P4D12(b})) such as PSA, PSCA efc. (see, e.g., Alanen ef al.,
Pathol. Res. Pract. 192(3): 233-237 (1996)).

The use of immunchistochemistry to identify the presence of a 191P4D12(b) polypeptide within a tissue section
can indicate an altered state of certain cells within that tissue. Itis well understood in the art that the ability of an antibody to

localize to a polypeptide that is expressed in cancer cells is a way of diagnosing presence of disease, disease stage,
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progression and/or tumor aggressiveness. Such an anfibody can also detect an altered distribution of the polypepfide within
the cancer cells, as compared to corresponding non-malignant tissue.

The 191P4D12(b) polypeptide and immunogenic compositions are also usefu! in view of the phenomena of altered
subcellutar protein localization in disease states. Alteration of cells from normal to diseased state causes changes in cellular
morphology and is often associated with changes in subcellular protein localization/distribution. For example, cell membrane
proteins that are expressed in a polarized manner in normal cells can be altered in disease, resuiting in distribution of the
protein in a non-polar manner over the whole cell surface.

The phenomenon of altered subceliular protein focalization in a disease state has been demonstrated with MUC1
and Her2 protein expression by use of immunohistochemical means. Normal epithelial cells have a typical apical distribution
of MUCH1, in addition to some supranuclear localization of the glycoprotein, whereas malignant lesions often demonstrate an
apolar staining pattern (Diaz et al, The Breast Journal, 7; 40-45 (2001); Zhang et al, Clinical Cancer Research, 4; 2669-2676
(1998): Cao, ef al, The Journal of Histochemistry and Cytochemistry, 45: 1547-1557 (1997)). In addition, normal breast
epithelium is either negative for Her2 protein or exhibits only a basolateral distribution whereas malignant cells can express
the profein over the whole cell surface (De Potter, of &, International Journal of Cancer, 44; 969-974 (1989): McCormick, et
al, 117, 935-943 (2002)). Alternatively, distribution of the protein may be altered from a surface only localization to include
diffuse cytoplasmic expression in the diseased state. Such an example can be seen with MUC1 (Diaz, et al, The Breast
Journal, 7: 40-45 (2001)).

Alteration in the localization/distribution of a protein in the cell, as detected by immunohistochemical methods, can
also provide valuable information cancerning the favorability of certain treatment modalities. This last point is illustrated by a
situation where a protein may be intracellular in normal tissue, but cell surface in malignant cells; the cell surface location
makes the cells favorably amenable to antibody-based diagnostic and treatment regimens. When such an alteration of
protein localization occurs for 191P4D12(b), the 191P4D12(b) protein and immune responses related thereto are very useful.
Accordingly, the ability to determine whether alteration of subcellular protein localization occurred for 24P4C12 make the
191P4D12(b) protein and immune responses related thereto very useful. Use of the 191P4D12(b) compositions allows those
skilled in the art fo make important diagnostic and therapeutic decisions.

Immunohistochemical reagents specific to 191P4D12(b) are also useful to detect metastases of tumors expressing
191P4D12(b) when the polypeptide appears in tissues where 191P4D12(b) is not normally produced.

Thus, 191P4D12(b) polypeptides and antibedies resulting from immune responses thereto are useful in a variety of
important contexts such as diagnostic, prognostic, preventative and/or therapeutic purposes known to those skilied in the art.

Just as PSA polynucleotide fragments and polynucleotide variants are employed by skilled artisans for use in
methads of monitoring PSA, 191P4D12(b) palynucleotide fragments and polynucleotide variants are used in an analogous
manner. In particular, typical PSA polynucleotides used in methods of monitoring PSA are probes or primers which consist
of fragments of the PSA cDNA sequence. lllustrating this, primers used to PCR amplify a 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., Caetano-Analles, G.
Biotechniques 25(3): 472-476, 478-480 (1998); Robertson et al., Methads Mol. Biol. 98:121-154 (1998)). An additional
illustration of the use of such fragments is provided in the Example entitled “Expression analysis of 191P4D12(b) in normal
tissues, and patient specimens,” where a 191P4D12(b) polynucleotide fragment is used as a probe to show the expression
of 191P4D12(b) RNAs in cancer cells. In addition, variant polynucleotide sequences are typically used as primers and
probes for the corresponding mRNAs in PCR and Northern analyses (see, €.9., Sawai st &l., Fetal Diagn. Ther. 1996 Nov-
Dec 11(6):407-13 and Current Protocols In Molecular Biology, Volume 2, Unit 2, Frederick M. Ausubet ef al. eds., 1995)).
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Polynucleotide fragments and variants are useful in this context where they are capable of binding to target polynucleotide
sequence (e.g., a 191P4D12(b) polynucleotide shown in Figure 2 or variant thereof) under conditions of high stringency.

Furthermore, PSA polypeptides which contain an epitope that can be recognized by an antibody or T cell that
specifically binds to that epitope are used in methods of monitoring PSA. 181P4D12(b) polypeplide fragments and
polypeptide analogs or variants can also be used in an analogous manner. This practice of using polypeptide fragments or
polypsptide variants to generate antbodies (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 practitioners (see, e.g., Current Protocols In Molecular Biology, Volume 2,

" Unit 16, Frederick M. Ausubel! ef al. eds., 1995). In this context, each epitope(s) functions to provide the architecture with
which an antibody or T cell is reactive. Typically, skilled artisans create a variety of different polypeptide fragments that can
be used in order to generate immuns responses specific for different portions of a polypeptide of interest (see, e.g., us.
Patent No. 5,840,501 and U.S. Patent No. 5,939,533). For example it may be preferable to utilize a polypeptide comprising
one of the 191P4D12(b) biological motifs discussed herein or a motif-bearing subs\equence which is readily identified by one
of skill in the art based on mofifs available in the art. Polypeptide fragments, variants or analogs are typically useful in this
context as long as they comprise an epitope capable of generating an antibody or T cell specific for a target polypeptide
sequence (e.g. a 191P4D12(b) polypeptide shown in Figure 3).

As shown herein, the 191P4D12(b) polynucleotides and polypeptides (as well as the 191P4D12(b) polynucleotide
probes and anti-191P4D12(b) antibodies or T cells used to identify the presence of these molecules) exhibit specific
properties that make them useful in diagnosing cancers such as those listed in Table |. Diagnostic assays that measure the
presence of 191P4D12(b) gene products, in order to evaluate the presence or onset of a disease condition described herein,
such as prostate cancer, are used to identify patients for preventive measures or further monitoring, as has been done so
successfully with PSA. Moreover, these materials safisfy 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 test for PSA alone (see, e.g., Alanen et al., Pathol. Res. Pract. 192(3): 233-237 (1996)), and consequently,
materials such as 191P4D12(b) polynucleotides and polypeptides (as well as the 191P4D12(b) polynucleotide probes and
anti-191P4D12(b) antibodies used lo identify the presence of these molecules) need to be employed to confirm a metastases
of prostatic origin. ’

Finally, in addition to their use in diagnostic assays, the 191P4D12(b) polynucleotides disclosed herein have a
number of other utilities such as their use in the identification of oncogenetic associated chromosomal abnormalities in the
chromosomal region to which the 191P4D12(b) gene maps (see the Example entitled "Chromosomal Mapping of
191P4D12(b)" below). Moreover, in addition to their use in diagnostic assays, the 191PAD12(b)-related proteins and
polynucleotides disclosed herein have other utilities such as their use in the forensic analysis of tissues of unknown origin
(see, e.9., Takahama K Forensic Sci Int 1996 Jun 28;80(1-2). 63-9).

Additionally, 191P4D12(b)-related proteins or polynucleotides of the invention can be used to treat a pathologic
condition characterized by the over-expression of 191P4D12(b). For example, the amino acid or nucleic acid sequence of
Figure 2 or Figure 3, or fragments of either, can be used to generate animmune response to a 191P4D12(b) antigen.
Antibodies or other molecules that react with 191P4D12(b) can be used to modulate the function of this molecule, and
thereby provide a therapeutic benefit.

XIL) Inhibition of 191P4D12(b) Protein Function
The invention includes various methods and compositions for inhibiting the binding of 191P4D12(b) to its binding
partner or its association with other protein(s) as well as methods for inhibiting 191 P4D12(b) function.
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Xil.A) _ Inhibition of 191P4D12(b) With Intracellular Antibodies
In one approach, a recombinant vector that encodes single chain antibodies that specifically bind to 191P4D12(b)

are introduced into 191P4D12(b) expressing cells via gene transfer technologies. Accordingly, the encoded single chain
anti-191P4D12(b) antibady is expressed intracellularly, binds to 191P4D12(b) protein, and thereby inhibits its function.
Methods for engineering such intracellular single chain antibodies are well known. Such intracellular antibodies, also known
as “intrabodies”, are specifically targeted to a particular compartment within the cell, providing control over where the
‘inhibitory activity of the treatment is 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 surface receptors (see, e.g., Richardson et al., 1995, Proc. Natl. Acad. Sci. USA 92: 3137-3141;
Beerli et al., 1994, J. Biol. Chem. 289: 23931-23936; Deshane ef al., 1994, Gene Ther. 1: 332-337).

Single chain antibodies comprise the variable domains of the heavy and light chain joined by a flexible linker
polypeptide, and are expressed as asingle polypeptide. Optionally, single chain antibodies are expressed as a single chain
variable region fragment joined to the light chain constant region. Well-known intracellular trafficking signals are engineered
info recombinant polynucleotide vectors encoding such single chain antibodies in order to target precisely the intrabody to
the desired intracellular compartment. For example, intrabodies targeted to the endoplasmic reticulum (ER) are engineered
fo incorporate a leader peptide and, optionally, a C-terminal ER retention signal, such as the KDEL amino acid motif.
Intrabodies intended to exert activity in the nucleus are enginesred to include a nuclear localization signal. Lipid moieties are
joined to intrabodies in order to tether the intrabody to the cytosolic side of the plasma membrane. Intrabodies 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 destination.

In one embodiment, intrabodies are used to capture 191P4D12(b) in the nucleus, thereby preventing its activity
within the nucleus. Nuclear targeting signals are engineered into such 191P4D12(b) intrabodies in order to achieve the
desired targeting. Such 191P4D12(b) intrabodies are designed to bind specifically to a particular 191P4D12(b) domain. In
another embodiment, cytosolic intrabodies that specifically bind to a 191P4D12(b) protein are used to prevent 191P4D12(b)
from gaining access to the nucleus, thereby preventing it from exerting any biological activity within the nucleus (e.g.,
preventing 191P4D12(b) from forming transcription complexes with other factors).

In order to specifically direct the expression of such intrabodies to particular cells, the franscription of the intrabody
is placed under the regulatory control of an appropriate tumor-spegific promoter and/or enhancer. In order to target intrabody
expression specifically to prostate, for example, the PSA promoter and/or promoter/enhancer can be ufilized (See, for
example, U.S. Patent No. 5,919,652 issued 6 July 1999).

XIL.B.) __inhibition of 191P4D12(b) with Recombinant Proteins
In another approach, recombinant molecules bind to 191P4D12(b) and thereby inhibit 191P4D12(h) function. For
example, these recombinant molecules prevent or inhibit 191P4D12(b) from accessing/binding to its binding partner(s) or

associating with other protein(s). Such recombinant molecules can, for exampls, contain the reactive part(s) of a 191P4D12(b)
speific antibody molecule. In a particular embodiment, the 191P4D12(b) binding domain of 2 191P4D12(b) binding partner is
engineered info a dimeric fusion protein, whereby the fusion protein comprises two 191P4D12(b) ligand binding domains linked fo
the Fe portion of a human IgG, such as human IgG1. Such IgG portion can contain, for example, the Cn2 and Cy3 domains and
the hinge region, but not the Cu1 domain. Such dimeric fusion proteins are administered in scluble form to patients suffering from
a cancer associated with the expression of 191P4D12(t), whereby the dimeric fusion protein specifically binds to 191P4D12(b)
and blocks 191P4D12(b) interaction with a binding partner. Such dimeric fusion proteins are further combined into multimeric
proteins using known antibody linking technologies.
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XI.C.) _Inhibition of 191P4D12(b) Transcription or Translation
The present invention also comprises various methods and compositions for inhibiting the transcription of the

191P4D12(b) gene. Similarly, the invention also provides methods and compositions for inhibiting the franslation of
191P4D12(b) mRNA into protein.

In one approach, a methad of inhibiting the transcription of the 191P4D12(b) gene comprises contacting the
191P4D12(b) gene with a 191P4D12(b) antisense polynucleotide. In another approach, amethod of inhibiting 191P4D12(b)
mRNA translation comprises contacting a 191P4D12(b) mRNA with an antisense polynucleotide. In another approach, a
191P4D12(b) specific ribozyme is used to cleave a 191P4D12(b) message, thereby inhibifing translation. Such antisense
and ribozyme based methods can also be directed to the regulatory regions of the 191P4D12(b) gene, such as 191P4D12(b)
promoter and/or enhancer elements. Similarly, proteins capable of inhibiting a 191P4D12(b) gene transcription factor are
used fo inhibit 191P4D12(b) mRNA transcription. The various polynucleotides and compositions useful in the
aforementioned methods have been described above. The use of antisense and ribozyme molecules to inhibit transcription
and translation is well known in the art.

Other factors that inhibit the transcription of 191P4D12(b) by interfering with 191P4D12(b) transcriptional activation
are also useful to treat cancers expressing 191P4D12(b). Similarly, factors that interfere with 191P4D12(b) processing are
useful o treat cancers that express 191P4D12(b). Cancer treatment methods utilizing such factors are also within the scope
of the invention.

XILD.)  General Considerations for Therapeutic Strategies

Gene transfer and gene therapy technologies can be used to deliver therapeutic polynucleotide molecules to fumor celis
synthesizing 191P4D12(b) (i.e., antisense, ribozyme, polynucleotides encoding infrabodies and other 191P4D12(b) inhibitory
molecules). A number of gene therapy approaches are known in the art. Recombinant vectors encoding 191P4D12(b) antisense
polynucleotides, ribozymes, factors capable of interfering with 191P4D12(b) franscription, and so forth, can be delivered to target
tumor cells using such gene therapy approaches.

The above therapeutic approaches can be combined with any one of a wide variety of surgical, chemotherapy or
radiation therapy regimens. The therapeutic approaches of the invention can enable the use of reduced dosages of
chemotherapy (or other therapies) and/or less frequent administration, an advantage for all patients and particularly for those that
do not tolerate the toxicity of the chemotherapeutic agent well.

The anti-tumor activity of a particular composition (e.g., antisense, ribozyme, intrabody), or a combination of such
compositions, can be evaluated using various in vifro and in vivo assay systems. In vifro assays that evaluate therapeutic activity
include cell growth assays, soft agar assays and other assays indicative of tumor promoting acfivity, binding assays capable of
determining the extent to which a therapeutic composition will inhibit the binding of 191P4D12(b) to a binding partner, etc.

In vivo, the effect of a 191P4D12(b) therapeutic composition can be evaluated in a suitable animal model. For example,
xenogenic prostate cancer models can be used, wherein human prostate cancer explants or passaged xenograft tissues are
introduced into immune compromised animals, such as nude or SCID mice (Klein ef al, 1997, Nature Medicine 3: 402-408). For
example, PCT Palent Application W098/16628 and U.S. Patent 6,107,540 describe various xenograft models of human
prostate cancer capable of recapitulating the development of primary tumors, micrometastasis, and the formation of
osteoblastic metastases characteristic of late stage disease. Efficacy can be predicted using assays that measure inhibition
of tumor formation, tumor regression or metastasis, and the like.

In vivo assays that evaluate the promotion of apoptosis are useful in evaluating therapeutic compasitions. In one

embodiment, xenografts from tumor bearing mice treated with the therapeutic composition can be examined for the presence
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of apoptotic foci and compared to untreated control xenagraft-bearing mice. The extent to which apoptotic foci are found in
the tumors of the treated mice provides an indication of the therapeutic efficacy of the composition.

The therapeutic compositions used in the practice of the foregoing methods can be formulated into pharmaceufical
compositions comprising a carrier suitable for the desired delivery method. Suitable carriers 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
pharmaceutical carriers such as sterile phosphate buffered saline solutions, bacteriostatic water, and the like (see, generally,
Remington's Pharmaceutical Sciences 16t Edition, A, Osal., Ed., 1980).

Therapeutic formulations can be solubilized and administered via any route capable of delivering the therapeutic
composition 1o the tumor site. Potentially effective routes of administration include, but are not limited to, intravenous,
parenteral, intraperitoneal, intramuscular, intratumor, intradermal, intraorgan, orthotopic, and the like. A preferred formulation
for intravenous injection comprises the therapeutic composition in a solution of preserved 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 sterile powders, preferably under vacuum,
and then reconstituted in bacteriostatic water (containing for example, benzyl alcohol preservative) or in sterile water prior to
injection.

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.

X Identification, Characterization and Use of Modulators of 191P4D12(b)
Methods to Identify and Use Modulators

In one embodiment, screening is performed to identify modulators that induce or suppress a particular expression

profile, suppress or induce specific pathways, preferably generating the associated phenotype thereby. In another
embodiment, having identified differentially expressed genes important in a particular state; screens are performed to identify
modulators that alter expression of individual genes, either increase or decrease. In another embodiment, screening is
performed to identify modulators that alter a biclogical function of the exprassion product of a differentially expressed gene.
Again, having identified the importance of a gene in a particular state, screens are performed to identify agents that bind
and/or modulate the biological activity of the gene product.

In addition, screens are done for genes that are induced in response to a candidate agent. After identifying a
modulator (one that suppresses a cancer expression patiern leading to a normal expression pattern, or a modulator of a
cancer gene that leads to expression of the gene as in normal tissue) a screen is performed to identify genes that are
specifically modulated in response to the agent. Comparing expression profiles between normal tissue and agent-treated
cancer tissue reveals genes that are not expressed in normal tissue or cancer tissue, but are expressed in agent treated
tissue, and vice versa. These agent-specific sequences are identified and used by methods described herein for cancer
genes or prateins. In particular these sequences and the proteins they encode are used in marking or identifying agent-
treated cells. In addition, antibodies are raised against the agent-induced proteins and used to target novel therapeutics to
the treated cancer fissue sample.

Modulator-related Identification and Screening Assays:

Gene Expression-related Assays

Proteins, nucleic acids, and antibodies of the invention are used in screening assays. The cancer-associated
proteins, anfibodies, nucleic acids, modified proteins and cells containing these sequences are used in screening assays,
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such as evaluating the effect of drug candidates on a "gene expression profile,” expression profile of polypeptides or
alteration of biological function. In one embodiment, the expression profiles are used, preferably in conjunction with high
throughput screening techniques to allow monitoring for expression profile genes after freatment with a candidate agent
(e.g., Davis, GF, et al, J Biol Screen 7:69 (2002); Zlokamik, et al., Science 279:84-8 (1998); Heid, Genome Res 6:986-
94,1996).

The cancer proteins, antibodies, nucleic acids, modified proteins and cells containing the native or modified cancer
proteins or genes are used in screening assays. Thatis, the present invention comprises methods for screening for
compositions which modulate the cancer phenotype or a physiological function of a cancer protein of the invention. Thisis
done on a gene itself or by evaluating the effect of drug candidates on a "gene expression profile” or biological function. In
one embodiment, expression profiles are used, preferably in conjunction with high throughput screening techniques to allow
monitoring after treatment with a candidate agent, see Zlokamik, supra.

A variely of assays are executed directed to the genes and proteins of the invention. Assays are run on an
individual nucleic acid or protein level. That is, having identified a particular gene as up regulated in cancer, test compounds
are screened for the ability to moduiate gene expression or for binding to the cancer protein of the invention. *Modulation" in
this context includes an increase or a decrease in gene expression. The preferred amount of modulation will depend on the
original change of the gene expression in normal versus tissue undergoing cancer, with changes of at least 10%, preferably
50%, more preferably 100-300%, and in some embodiments 300-1000% or greater. Thus, if a gene exhibits a 4-fold
increase in cancer tissue compared to normal tissue, a decrease of about four-fold is often desired; similarly, a 10-fold
decrease in cancer tissue compared to normal tissue a target value of a 10-fold increase in expression by the test compound
is often desired. Modulators that exacerbate the type of gene expression seen in cancer are also useful, €.g., as an
upregulated target in further analyses.

The amount of gene expression is monitored using nucleic acid probes and the quantification of gene expression
levels, or, alternatively, a gene product itself is monitered, e.g., through the use of antibodies to the cancer protein and
standard immunoassays. Proteomics and separation techniques also allow for quantification of expression.

Expression Monitoring to ldentify Compounds that Modify Gene Expression

In one embodiment, gene expression monitoring, i.e., an expression profile, is monitored simultaneously for a
number of entities. Such profiles will typically involve one or more of the genes of Figure 2. In this embodiment, e.g., cancer
nucleic acid probes are attached to biochips to detect and quantify cancer sequences in a particular cell. Aliernatively, PCR
can be used. Thus, a series, €.g., wells of a microtiter plate, can be used with dispensed primers in desired wells. A PCR
reaction can then be performed and analyzed for each well.

Expression monitoring is performed to identify compounds that modify the expression of one or more cancer-
associated sequences, €.g., a polynucieotide sequence set out in Figure 2. Generally, a test modulator is added to the cells
prior fo analysis. Moreover, screens are also provided to identify agents that modulate cancer, modulate cancer proteins of
the invention, bind to a cancer protein of the invention, or interfere with the binding of a cancer protein of the invention and
an antibody or other binding partner.

In one embodiment, high throughput screening methods involve providing a library containing a large number of
potential therapeutic compounds (candidate compounds). Such "combinatorial chemical libraries” are then screened in one
or more assays to identify those library members (particular chemical species or subclasses) that display a desired
characteristic activity. The compounds thus identified can serve as conventional "lead compounds," as compounds for
screening, or as therapeutics.

In certain embodiments, combinatorial libraries of potential modulators are screened for an ability to bind to a

cancer polypeptide or to modulate activity. Conventionally, new chemical entities with useful properties are generated by
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identifying a chemical compbund (called a "lead compound") with some desirable property or activity, e.g., inhibiting activity,
creating variants of the lead compound, and evaluating the property and activity of those variant compounds. Often, high
throughput screening (HTS) methods are employed for such an analysis.

As noted above, gene expression monitoring is conveniently used to fest candidate modulators (e.g., profein,
nucleic acid or small molecule). After the candidate agent has been added and the cells allowed to incubate for a period, the
sample containing a target sequence to be analyzed is, e.g., added to a biochip.

If required, the target sequence is prepared using known techniques. For example, a sample is freated to lyse the
cells, using known lysis buffers, electroporation, etc., with purification andior amplification such as PCR performed as
appropriate. For example, an in vitro transcription with labels covalently attached to the nucleotides is performed. Generally,
the nucleic acids are labeled with biotin-FITC or PE, or with cy3 or ¢y5.

The farget sequence can be labeled with, e.g., a fluorescent, a chemiluminescent, a chemical, or a radioactive
signal, to provide a means of detecting the target sequence’s specific binding to a probe. The label also can be an enzyme,
such as alkaline phosphatase or horseradish peroxidase, which when provided with an appropriate substrate produces a
product that is detected. Alternatively, the label is a labeled compound or small molecule, such as an enzyme inhibitor, that
binds but is not catalyzed or altered by the enzyme. The label also can be a moiety or compound, such as, an epitope tag or
biotin which specifically binds to streptavidin. For the example of biotin, the streptavidin is labeled as described above,
thereby, providing a detectable signal for the bound target sequence. Unbound labeled streptavidin is typically removed prior
to analysis.

As will be appreciated by those in the art, these assays can be direct hybridization assays or can comprise
"sandwich assays', which include the use of multiple probes, as is generally outlined in U.S. Patent Nos. 5, 681,702;
5,597,909; 5,545,730; 5,594,117; 5,591,584; 5,571,670; 5,580,731, 5,571,670; 5,591,584; 5,624,802, 5,635,352; 5,594,118;
5,350,100: 5,124, 246; and 5,681,697. In this embodiment, in general, the target nucleic acid is prepared as outlined above,

. and then added to the biochip comprising a plurality of nucleic acid probes, under conditions that aliow the formation of a
hybridization complex.

A variety of hybridization conditions are used in the present invention, including high, moderate and low stringency
conditions as outlined above. The assays are generaly run under stringency conditions which allow formation of the label
probe hybridization complex only in the presence of target. Stringency can be controlled by altering a step parameter that is
a thermodynamic variable, including, but not limited fo, temperature, formamide concentration, salt concentration, chaotropic
salt concentration pH, organic solvent concentration, efc. These parameters may also be used to control non-specific
binding, as is generally outlined in U.S. Patent No. 5,681,697. Thus, it can be desirable to perform certain steps at higher
stringency conditions to reduce non-specific binding.

The reactions outiined herein can be accomplished in a variety of ways. Components of the reaction can be added
simultaneously, or sequentially, in different orders, with preferred embodiments ouffined below. In addition, the reaction may
include a variety of other reagents. These include salts, buffers, neutral proteins, e.g. albumin, detergents, etc. which can be
used to facilitate optimal hybridization and detection, and/or reduce nonspecific or background interactions. Reagents that
otherwise improve the efficiency of the assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents, efc.,
may also be used as appropriate, depending on the sample preparation methods and purity of the target. The assay data
are analyzed to Qetermine the expression levels of individual genes, and changes in expression levels as between states,

forming a gene expression profile.

Biological Activity-related Assays
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The invention provides methods identify or screen for a compound that modulates the activity of a cancer-related
gene or protein of the invention. The methods comprise adding a test compound, as defined above, to a cell comprising a
cancer protein of the invention. The cells contain a recombinant nucleic acid that encodes a cancer protein of the invention.
In another embodiment, a library of candidate agents is tested on a plurality of cells.

In one aspect, the assays are evaluated in the presence or absence or previous or subsequent exposure of
physiological signals, e.g. hormones, antibodies, peptides, antigens, cytokines, growth factors, action potentials,
pharmacological agents including chemotherapeutics, radiation, carcinogenics, or other cells (i.e., cell-cell contacts). In
another example, the determinations are made at different stages of the cell cycle process. In this way, compounds that
modulate genes or proteins of the invention are identified. Compounds with pharmacological activity are able to enhance or
interfere with the activity of the cancer protein of the invention. Once identified, similar structures are evaluated to identify
critical structural features of the compound.

[n one embodiment, a method of modulating ( €.g., inhibiting) cancer cell division is provided; the method
comprises administration of a cancer modulator. In another embodiment, a method of modulating ( e.g., inhibiting) cancer is
provided; the method comprises administration of a cancer modulator. It a further embodiment, methods of reating cells or
individuals with cancer are provided; the method comprises administration of a cancer modulator.

In one embodiment, a method for modulating the status of a cell that expresses a gene of the invention is provided.
As used herein status comprises such art-accepted parameters such as growth, proliferation, survival, function, apoptosis,
senescence, location, enzymatic activity, signal transduction, etc. of a cell. In one embodiment, a cancer inhibitor is an
antibody as discussed above. In another embodiment, the cancer inhibitor is an antisense molecule. A variety of cell
growth, proliferation, and metastasis assays are known to those of skill in the art, as described herein.

High Throughput Screening to Identify Modulators

The assays to identify suitable modulators are amenable to high throughput screening. Preferred assays thus
detect enhancement or inhibition of cancer gene transcription, inhibition or enhancement of polypeptide expression, and
inhibition or enhancement of polypeptide activity.

In one embodiment, modulators evaluated in high throughput screening methods are proteins, often naturally
occurring proteins or fragments of naturally occurring proteins. Thus, e.g., cellular extracts containing proteins, or random or
directed digests of proteinaceous cellular extracts, are used. In this way, libraries of proteins are made for screening in the
methods of the invention. Particularly preferred in this embodiment are libraries of bacterial, fungal, viral, and mammalian
proteins, with the latter being preferred, and human proteins being especially preferred. Particularly useful test compound
will be directed to the class of proteins to which the target belongs, e.g., substrates for enzymes, or ligands and receptors.

Use of Soft Agar Growth and Colony Formation fo [dentify and Characterize Modulators

Normal cells require a solid substrate to attach and grow. When cells are transformed, they lose this phenotype
and grow detached from the substrate. For example, transformed cells can grow in stirred suspension culture or suspended
in semi-solid media, such as semi-solid or soft agar. The transformed cells, when transfected with fumor suppressor genes,
can regenerate narmal phenotype and once again require a solid substrate to attach to and grow. Soft agar growth or colony
formation in assays are used to idenfify modulators of cancer sequences, which when expressed in host cells, inhibit
abnormal cellular prdliferation and transformation. A modulator reduces or eliminates the host cells' ability to grow
suspended in solid or semisolid media, such as agar.

Techniques for soft agar growth or colony formation in suspension assays are described in Freshney, Culture of
Animal Cells a Manual of Basic Technique (3rd ed., 1994). See also, the methods section of Garkavtsev et al. (1996), supra.

Evaluation of Contact Inhibition and Growth Density Limitation to |dentify and Characterize Modulators
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Normal celis typically grow in a flat and organized pattern in cell culture until they touch other cells. When the celis
touch one another, they are contact inhibited and stop growing. Transformed cefls, however, are not contact inhibited and
continue to grow to high densities in disorganized foci. Thus, transformed cells grow to a higher saturation density than
corresponding normal cells. This is detected morphologically by the formation of a disoriented monolayer of cells or cells in
foci. Alternatively, labeling index with (3H)-thymidine at saturation density is used to measure density limitation of growth,
similarly an MTT or Alamar blue assay will reveal proliferation capacity of cells and the the ability of modulators fo affect
same. See Freshney (1994), supra. Transformed cells, when transfected with tumor suppresser genes, can regenerate a
normal phenotype and become contact inhibited and would grow to a lower density.

In this assay, labeling index with 3H)-thymidine at saturation density is a preferred method of measuring density
limitation of growth. Transformed host cells are transfected with a cancer-associated sequence and are grown for 24 hours
at saturation density in non-limiting medium conditions. The percentage of celis labeling with (3H)-thymidine is determined by
incorporated cpm.

Contact independent growth is used to identify modulators of cancer sequences, which had led to abnermal cellular
proliferation and transformation. A modulator reduces or eliminates contact independent growth, and returns the cells to a
normal phenotype.

Evaluation of Growth Factor or Serum Dependence to Identify and Characterize Modulators

Transformed celis have lower serum dependence than their normal counterparts (see, e.g., Temin, J. Natl. Cancer
Inst. 37:167-175 (1966); Eagle et al., J. Exp. Med 131:836-879 (1970)); Freshney, supra. This is in part due fo release of
various growth factors by the transformed cells. The degree of growth factor or serum dependence of transformed host cells
can be compared with that of control. For example, growth factor or serum dependence of a cell is monitored in methods to
identify and characterize compounds that modulate cancer-associated sequences of the invention.

Use of Tumor-specific Marker Levels fo Identify and Characterize Modulators

Tumor cells release an increased amount of certain factors (hereinafter "tumor specific markers”) than their normal
counterparis. For example, plasminogen activator (PA) is released from human glioma at a higher level than from normal
brain cells {see, e.g., Gullino, Angicgenesis, Tumor Vascularization, and Potential Interference with Tumor Growth, in
Biological Responses in Cancer, pp. 178-184 (Mihich (ed.) 1985)). Similarly, Tumor Angiogenesis Factor (TAF) is released
at a higher level in tumor cells than their normal counterparts. See, e.g., Folkman, Angiogenesis and Cancer, Sem Cancer
Biol. (1992)), while bFGF is released from endothelial tumors {Ensoli, B et al).

Various techniques which measure the release of these factors are described in Freshney (1994), supra. Also,
see, Unkless et al,, J. Biol. Chem. 249:4295-4305 (1974); Strickland & Beers, J. Biol. Chem. 251:5694-5702 (1976); Whur et
al., Br. J. Cancer 42:305 312 (1980); Gullino, Angiogenesis, Tumor Vascularization, and Potential Interference with Tumor
Growth, in Biological Responses in Cancer, pp. 178-184 (Mihich (ed.) 1985); Freshney, Anticancer Res. 5:111-130 (1985).
For example, tumor specific marker levels are monitored in methods to identify and characterize compounds that modulate
cancer-associated sequences of the invention.

Invasiveness into Matrigel to Identify and Characterize Modulators

The degree of invasiveness into Matrigel or an extracellular matrix constituent can be used as an assay to identify
and characterize compounds that modulate cancer associated sequences. Tumor cells exhibit a positive correlation between
malignancy and invasiveness of cells into Matrigel or some other extracellular matrix constituent. In this assay, tumorigenic
cells are typically used as host cells. Expression of a tumor suppressor gene in these host cells would decrease
invasiveness of the host cells. Techniques described in Cancer Res. 1999; 59:6010; Freshney (1994), supra, can be used.
Briefly, the level of invasion of host cells is measured by using filters coated with Matrigel or some other extracellular matrix

constituent. Penatration into the gel, or through to the distal side of the filter, is rated as invasiveness, and rated
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histologically by number of cells and distance moved, or by prelabeling the cells with 1251 and counting the radioactivity on
the distal side of the filter or bottom of the dish. See, e.g., Freshney (1984), supra.
Evaluation of Tumor Growth /n Vivo to Identify and Characterize Modulators

Effects of cancer-associated sequences on cell growth are tested in transgenic or immune-suppressed organisms.
Transgenic organisms are prepared in a variety of art-accepted ways. For example, knock-out transgenic organisms, e.g.,
mammals such as mice, are made, in which a cancer gene is disrupted or in which a cancer gene is inserted. Knock-out
transgenic mice are made by insertion of a marker gene or other heterologous gene into the endogenous cancer gene site in
the mouse genome Via homologous recombination. Such mice can also be made by substituting the endogenous cancer
gene with a mutated version of the cancer gene, or by mutating the endogenous cancer gene, €.9., by exposure to
garcinogens.

To prepare transgenic chimeric animals, e.g., mice, a DNA construct is introduced into the nuclei of embryonic
stem cells. Cells containing the newly engineered genetic lesion are injected into a host mouse embryo, which is re-
implanted into a recipient female. Some of these embryos devefop into chimeric mice that possess germ cells some of which
are derived from the mutant cell line. Therefore, by breeding the chimeric mice it is possible to obtain a new line of mice
containing the introduced genetic lesion (see, .g., Capecchi et al., Science 244:1288 (1988)). Chimeric mice can be derived
according to US Patent 6,365,797, issued 2 April 2002; US Patent 6,107,540 issued 22 August 2000; Hogan et al,,
Manipulating the Mouse Embryo: A laboratory Manual, Cold Spring Harbor Laboratory (1988) and Teratocarcinomas and
Embryanic Stem Cells: A Practical Approach, Robertson, ed., IRL Press, Washington, D.C., (1987).

Alternatively, various immune-suppressed or immune-deficient host animals can be used. For example, a
genetically athymic "nude" mouse (see, e.9., Gibvanella etal,, J. Natl. Cancer Inst. 52:921 (1974)), a SCID mouse, a
thymectornized mouse, or an irradiated mouse (see, €.g., Bradley et al., Br. J. Cancer 38:263 (1978); Selby et al., Br. J.
Cancer 41:52 (1980)) can be used as a host. Transplantable tumor cells (typically about 108 cells) injected into isogenic
hosts produce invasive tumors in a high proportion of cases, while normal cells of similar origin wili not. In hosts which
developed invasive tumors, cells expressing cancer-associated sequences are injected subcutaneously or orthotopically.
Mice are then separated into groups, including controf groups and treated experimental groups) e.g. treated with a
modulator). After a suitable length of time, preferably 4-8 weeks, tumor growth is measured (e.g., by volume or by its two
largest dimensions, or weight) and compared to the control. Tumors that have statistically significant reduction (using, e.g.,
Student's T test) are said o have inhibited growth.

In Vitro Assays to |dentify and Characterize Modulators

Assays to identify compounds with modulating activity can be performed in vitro. For example, a cancer
polypeptide is first contacted with a potential modulator and incubated for a suitable amount of time, e.g., from 0.5 to 48
hours. In one embodiment, the cancer polypeptide levels are determined in vitro by measuring the level of protein or mRNA.
The level of protein is measured using immunoassays such as Western blotting, ELISA and the like with an antibody that
selectively binds to the cancer polypeptide or a fragment thereof. For measurement of mRNA, amplification, e.g., using
PCR, LCR, or hybridization assays, e. g., Northern hybridization, RNAse protection, dot blotting, are preferred. The level of
protein or mRNA is detected using directly or indirectly labeled detection agents, e.g., fluorescently or radioactively labeled
nucleic acids, radioactively or enzymatically labeled antibodies, and the like, as described herein.

Alternatively, a reporter gene system can be devised using a cancer protein promoter operably linked to a reporter
gene such as luciferase, green flucrescent protein, CAT, or P-gal. The reporter construct is typically transfected into a cell.
After treatment with a potential modulator, the amount of reporter gene transcription, translation, or activity is measured
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according to standard techniques known to those of skill in the art (Davis GF, supra; Gonzalez, J. & Negulescu, P. Curr.
Opin. Biotechnol. 1998: 9:624).

As outlined above, in vitro screens are done on individual genes and gene products. That is, having identified a
particular differentially expressed gene as important in a particular state, screening of modulators of the expression of the
gene or the gene product itself is performed.

In one embodiment, screening for modulators of expression of specific gene(s) is performed. Typically, the
expression of only one or a few genes is evaluated. In another embodiment, screens are designed to first find compounds
that bind to differentially expressed proteins. These compounds are then evaluated for the ability to modulate differentially
expressed activity. Moreover, once initial candidate compounds are identified, variants can be further screened to better
evaluate structure activity relationships.

Binding Assays to Identify and Characterize Modulators

in binding assays in accordance with the invention, a purified or isolated gene product of the invention is generally
used. For example, antibodies are generated to a protein of the invention, and immunoassays are run to defermine the
amount and/or location of protein. Alternatively, cells comprising the cancer proteins are used in the assays.

Thus, the methods comprise combining a cancer protein of the invention and a candidate compound such as a
ligand, and determining the binding of the compound to the cancer protein of the invention. Preferred embodiments utilize
the human cancer protein; animal models of human disease of can also be developed and used. Also, other analogous
mammalian proteins also can be used as appreciated by those of skill in the art. Moreover, in some embodiments variant or
derivative cancer proteins are used.

Generally, the cancer protein of the invention, or the ligand, is non-diffusibly bound to an insoluble support. The
support can, e.g., be one having isolated sample receiving areas {a microfiter plate, an array, efc.). The insoluble supports
can be made of any composition to which the compositions can be bound, is readily separated from soluble material, and is
otherwise compatible with the overall method of screening. The surface of such supports can be solid or porous and of any
convenient shape.

Examples of suitable insoluble supports include microtiter plates, arrays, membranes and beads. These are
typically made of glass, plastic (e.g., polystyrene), polysaccharide, nylon, nitrocellulose, or Teflon™, etc. Microfiter plates
and arrays are especially convenient because a large number of assays can be carried out simultaneously, using small
amounts of reagents and samples. The particular manner of binding of the composition to the support is not crucial so long
as it is compatible with the reagents and overall methods of the invention, maintains the activity of the composition and is
nondiffusable. Preferred methods of binding include the use of antibodies which do not sterically block either the ligand
binding site or activation sequence when attaching the protein to the support, direct binding to “sticky" or ionic supports,
chemical crosslinking, the synthesis of the protein or agent on the surface, etc. Following binding of the protein or
ligand/binding agent to the suppert, excess unbound material is removed by washing. The sample receiving areas may then
be blocked through incubation with bovine serum albumin (BSA), casein or other innocuous protein or other moiety.

Once a cancer protein of the invention is bound to the support, and a test compound is added 1o the assay.
Alternatively, the candidate binding agent is bound to the support and the cancer protein of the invention is then added.
Binding agents include specific antibodies, non-natural binding agents identified in screens of chemical libraries, peptide
analogs, efc.

Of particular interest are assays to identify agents that have a low toxicity for human cells. A wide variety of assays
can be used for this purpose, including proliferation assays, CAMP assays, labeled in vitro protein-protein binding assays,
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electrophoretic mobility shift assays, immunoassays for protein binding, functional assays (phosphorylation assays, efc.) and
the like.

A determination of binding of the test compound (ligand, binding agent, modulator, elc.) to a cancer protein of the
invention can be done in a number of ways. The test compound can be lebeled, and binding determined directly, e.g., by
attaching all or a portion of the cancer protein of the invention to a solid support, adding a labeled candidate compound (e.g.,
afluorescent label), washing off excess reagent, and determining whether the label is present on the solid support. Various
blocking and washing steps can be utilized as appropriate.

In certain embodiments, only one of the components is labeled, e.g., a protein of the invention or ligands labeled.
Alternatively, more than one component is labeled with differént labels, e.g., 1'%, for the proteins and a fluorophor for the

compound. Proximity reagents, e.g., quenching or energy transfer reagents are also useful.

Competitive Binding to ldentify and Characterize Modulators

In one embodiment, the binding of the “test compound” is determined by competitive binding assay with a
‘competitor.” The competitor is a binding moiety that binds to the target molecule (e.g., a cancer protein of the invention).
Competitors include compounds such as antibodies, peptides, binding partners, ligands, etc. Under certain circumstances,
the competitive binding between the test compound and the competitor displaces the test compound. In one embodiment,
fhe test compound is labeled. Either the test compound, the competitor, or both, is added to the protein for a time sufficient
to allow binding. Incubations are performed at a temperature that facilitates optimal activity, typically between four and 40°C.
Incubation periods are typically optimized, e.g., to facilitate rapid high throughput screening; typically between zero and one
hour will be sufficient. Excess reagent is generally removed or washed away. The second component is then added, and
the presence or absence of the labeled component is followed, to indicate binding.

In one embodiment, the competitor is added first, followed by the test compound. Displacement of the competitor
is an indication that the test compound is binding to the cancer protein and thus is capable of binding to, and potentiaily
modulating, the activity of the cancer protein. In this embodiment, either component can be labeled. Thus, e.g., if the
competitor is labeled, the presence of label in the post-test compound wash solution indicates displacement by the test
compound. Alternatively, if the test compound is labeled, the presence of the label on the support indicates displacement.

In an aliemative embodiment, the test compound is added first, with incubation and washing, followed by the
competitor. The absence of binding by the competitor indicates that the test compound binds to the cancer protein with
higher affinity than the competitor. Thus, if the test compound is labeled, the presence of the label on the support, coupled
with a lack of competitor binding, indicates that the test compound binds to and thus potentially modulates the cancer protein
of the invention.

Accordingly, the competitive binding methods comprise differential soreening to identity agents that are capable of
modulating the activity of the cancer proteins of the invention. In this embodiment, the methods comprise combining a
cancer protein and a competitor in a first sample. A second sample comprises a test compound, the cancer protein, and a
compelitor. The binding of the competitor is determined for both samples, and a change, or difference in binding between
the two samples indicates the presence of an agent capable of binding to the cancer protein and potentially modulating its
activity. Thatis, if the binding of the competitor is different in the second sample relative to the first sample, the agentis
capable of binding to the cancer protein.

Alternatively, differential screening is used to identify drug candidates that bind to the native cancer protein, but
cannot bind to modified cancer proteins. For example the structure of the cancer protein is modeled and used in rational

drug design to synthesize agents that interact with that site, agents which generally do not bind to site-modified proteins.
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Moreover, such drug candidates that affect the activity of a native cancer prolein are also identified by screening drugs for
the ability to either enhance or reduce the activity of such proteins.

Positive controls and negative controls can be used in the assays. Preferably control and test samples are
performed in at least triplicate to obtain statistically significant results. Incubation of all samples occurs for a time sufficient to
allow for the binding of the agent to the protein. Following incubation, samples are washed free of non-specifically bound
material and the amount of bound, generally fabeled agent determined. For example, where a radiolabel is employed, the
samples can be counted in a scintillation counter to determine the amount of bound compound.

A variety of other reagents can be included in the screening assays. These include reagents like salts, neutral
proteins, €.g. albumin, detergents, etc. which are used to facilitate optimal protein-protein binding and/or reduce non-specific
or background interactions. Also reagents that otherwise improve the efficiency of the assay, such as protease inhibitors,
nuclease inhibitors, anti-microbial agents, efc., can be used. The mixture of components is added in an order that provides
for the requisite binding.

Use of Polynucleotides to Down-regulate or Inhibit a Protein of the Invention.

Polynucleotide modulators of cancer can be introduced into a cell containing the target nucleotide sequence by
formation of a conjugate with a ligand-binding molecule, as described in WO 81/04753. Suitable ligand-binding molecules
include, but are not limited to, cell surface receptors, growth factors, other cytokines, or other ligands that bind to cell surface
receptors. Preferably, conjugation of the ligand binding molecule does not substantially interfere with the ability of the ligand
binding molecule to bind to its corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide
or its conjugated version into the cell. Alternafively, a polynucleotide modulator of cancer can be infroduced into a cell
containing the target nucleic acid sequence, e.g., by formation of a polynucleotide-lipid complex, as described in WO
90/10448. Itis understood that the use of antisense molecules or knock out and knock in models may also be used in
screening assays as discussed above, in addition to methods of freatment.

Inhibitory and Antisense Nucleotides

In certain embodiments, the activity of a cancer-associated protein is down-regulated, or entirely inhibited, by the
use of antisense polynucleotide or inhibitory small nuclear RNA (snRNA), i.e., a nucleic acid complementary to, and which
can preferably hybridize specifically to, a coding mRNA nucleic acid sequence, e.g., a cancer protein of the invention, mRNA,
or a subsequence thereof. Binding of the antisense polynucleotide to the mRNA reduces the translation and/or stability of
the mRNA.

In the context of this invention, antisense polynucleotides can comprise naturally occurring nucleotides, or
synthetic species formed from naturally occurring subunits or their close homologs. Antisense polynucleotides may also
have altered sugar moieties or inter-sugar linkages. Exemplary among these are the phosphorothioate and other sulfur
containing species which are known for use in the art. Analogs are comprised by this invention so long as they function
effectively fo hybridize with nucleotides of the invention. See, e.g., Isis Pharmaceuticals, Carlsbad, CA; Sequitor, Inc.,
Natick, MA.

Such antisense polynucleotides can readily be synthesized using recombinant means, or can be synthesized in
vitro. Equipment for such synthesis is sold by several vendors, including Applied Biosystems. The preparation of other
oligonucleotides such as phosphorathioates and alkylated derivatives is also well known to those of skill in the art.

Antisense molesules as used herein include antisense or sense oligonugcleotides. Sense oligonuclectides can,
e.g., be employed to block transcription by binding to the anti-sense strand. The antisense and sense oligonucleotide
comprise a single stranded nucleic acid sequence (gither RNA or DNA) capable of binding to target mRNA (sense) or DNA

(antisense) sequences for cancer molecules. Antisense or sense oligonucleotides, according to the present invention,
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comprise a fragment generally at least about 12 nucleotides, preferably from about 12 fo 30 nucleotides. The ability to derive
an antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, e.g., Stein
&Cohen (Cancer Res. 48:2659 (1988 and van der Kral et al. (BioTechniques 6:958 (1988)).

Ribozymes

In addition fo antisense polynucleotides, ribozymes can be used to target and inhibit franscription of cancer-
associated nucleotide sequences. A ribozyme is an RNA molecule that catalytically cleaves other RNA molecules. Different
kinds of ribozymes have been described, including group | ribozymes, hammerhead ribozymes, hairpin ribozymes, RNase P,
and axhead ribozymes (ses, e.g., Castanotto et al., Adv. in Pharmacology 25: 289-317 (1994) for a general review of the
properties of different ribozymes).

The general features of hairpin ribozymes are described, e.g., in Hampel et al., Nucl. Acids Res. 18:289-304
(1990); European Patent Publication No. 0360257; U.S. Patent No. 5,254,678. Methods of preparing are well known to
those of skill in the art (see, e.g., WO 94/26877; Ojwang et a!., Proc. Natl. Acad. Sci. USA 90:6340-6344 (1993); Yamada et
al., Human Gene Therapy 1:39-45 (1994); Leavitt et al., Proc. Natl. Acad Sci. USA 92:699- 703 (1995); Leavitt et al., Human
Gene Therapy 5: 1151-120 (1994); and Yamada et al,, Virology 205: 121-126 (1994)).

Use of Modulators in Phenotypic Screening

In one embodiment, a test compound is administered to a population of cancer cells, which have an associated
cancer expression profile. By "administration” or "contacting” herein is meant that the modulator is added fo the cells in such
a manner as to allow the modulator to act upon the cell, whether by uptake and intracellular action, or by action at the cell
surface. In some embodiments, a nucleic acid encoding a proteinaceous agent (i.e., a peptide) is put into a viral construct
such as an adenoviral or refroviral construct, and added to the cell, such that expression of the peptide agent is
accomplished, e.g., PCT US97/01019. Regulatable gene therapy systems can also be used. Once the modulator has been
administered to the cells, the cells are washed if desired and are allowed to incubate under preferably physiological
conditions for some period. The cells are then harvested and a new gene expression profile is generated. Thus, e.g.,
cancer tissue is screened for agents that modulate, e.g., induce or suppress, the cancer phenotype. A change in at least
one gene, preferably many, of the expression profile indicates that the agent has an effect on cancer activity. Similarly,
altering a biological function or a signaling pathway is indicative of modulator activity. By defining such a signature for the
cancer phenotype, screens for new drugs that alter the phenotype are devised. With this approach, the drug target need not
be known and need not be represented in the original gene/protein expression screening platform, nor does the level of
transcript for the target protein need to change. The modulator inhibiting function will serve as a surrogate marker

As outlined above, screens are done to assess genes or gene products. That is, having identified a particular
differentially expressed gene as important in a particular state, screening of modulators of either the expression of the gene
or the gene product itself is performed.

Use of Modulators to Affect Peptides of the Invention

Measurements of cancer polypeptide activity, or of the cancer phenctype are performed using a variety of assays.
For example, the effects of modulators upon the function of a cancer polypeptide(s) are measured by examining parameters
described above. A physiological change that affects activity is used to assess the influence of a test compound on the
polypeptides of this invention. When the functional outcomes are determined using intact cells or animals, a variety of
effects can be assesses such as, in the case of a cancer associated with solid tumors, tumor growth, tumor metastasis,

neovascularization, hormone release, franscriptional changes to both known and uncharacterized genetic markers (e.g., by

83




CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

Northern blots), changes in cell metabolism such as cell growth or pH changes, and changes in intracellular second
messengers such as cGNIP.

Methads of Identifving Characterizing Cancer-associated Sequences

Expression of various gene sequences is correlated with cancer. Accordingly, disorders based on mutant or
variant cancer genes are determined. In one embodiment, the invention provides methods for identifying cells containing
variant cancer genes, e.g., determining the presence of, all or part, the sequence of at least one endogenous cancer gene in
acell. This is accomplished using any number of sequencing techniques. The invention comprises methods of identifying
the cancer genotype of an individual, e.g., determining all or part of the sequence of at least one gene of the invention in the
individual. This is generally done in at least one tissue of the individual, e.g., a fissue set forth in Table |, and may include
the evaluation of a number of tissues or different samples of the same tissue. The method may include comparing the
sequence of the sequenced gene to a known cancer gene, i.e., a wild-type gene to determine the presence of family
members, homologies, mutations or variants. The sequence of all or part of the gene can then be compared to the
sequence of a known cancer gene to determine if any differences exist. This is done using any number of known homology
programs, such as BLAST, Bestfit, etc. The presence of a difference in the sequence between the cancer gene of the
patient and the known cancer gene correlates with a disease state or a propensity for a disease state, as outlined herein.

In a preferred embodiment, the cancer genes are used as probes to determine the number of copies of the cancer
gene in the genome. The cancer genes are used as probes to determine the chromosomal localization of the cancer genes.
Information such as chromosomal localization finds use in providing a diagnosis or prognosis in particular when
chromosoma! abnormalities such as translocations, and the like are identified in the cancer gene locus.

XIV.) Kits/Articles of Manufacture
For use in the diagnostic and therapeutic applications described herein, kits are also within the scope of the

invention. Such kits can comprise a carrier, package, or container that is compartmentalized to receive one or more
containers such as vials, tubes, and the like, each of the container(s) comprising one of the separate elements 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 a Figure 2-related protein or a Figure 2 gene or message, respectively. Where the
method utilizes nucleic acid hybridization to detect the target nucleic acid, the kit can also have containers containing
nucleotide(s) for amplification of the target nucleic acid sequence and/or a container comprising a reporter-means, such as a
biotin-binding protein, such as avidin or streptavidin, bound fo a reporter molecule, such as an enzymatic, florescent, or
radioisotope label. The kit can include all or part of the amino acid sequences in Figure 2 or Figure 3 or analogs thereof, or a
nucleic acid molecules that encodes such amino acid sequences.

The kit of the invention will typically comprise the container described above and one or more other containers
comprising materials desirable from a commercial and user standpoint, including buffers, diluents, filters, needles, syringes;
carrier, package, container, vial andior tube labels listing contents and/or instructions for use, and package inserts with instructions
for use.

A label can be present on the container to indicate that the composition is used for a specific therapy or non-therapeutic
application, such as a diagnostic or laboratory application, and can also indicate directions for either in vivo or in vifro use, such as
those described herein. Directions and or other information can also be included on an insert(s) or label(s) which is included with
or on the kit.

The terms “kit” and “article of manufacture” can be used as synonyms.
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In another embodiment of the invention, an article(s) of manufacture containing compositions, such as amino acid
sequence(s), small molecule(s), nudleic acid sequence(s), andfor antibody(s), e.g., materials useful for the diagnosis,
prognosis, prophylaxis and/or treatment of neoplasias of tissues such as those set forth in Table | is provided. The arficle of
manufacture typically comprises at least one container and at least one label. Suitable containers include, for example,
bottles, vials, syringes, and test tubes. The containers can be formed from a variety of materials such as glass or plastic.
The container can hold amino acid sequence(s), small molecule(s), nucleic acid sequence(s), andfor antibody(s), in one
embodiment the container holds a polynucleotide for use in examining the mRNA expression profite of a cell,. together with
reagents used for this purpose.

The container can alternatively hold a composition which is effective for treating, diagnosis, prognosing or
prophylaxing a condition and can have a sterile access port (for example the container can be an intravenous solution bag or
a vial having a stopper pierceable by a hypodermic injection needle). The active agents in the composition can be an
antibady capable of specifically binding 191P4D12(b) and modulating the function of 191 P4D12(b).

The label can be on or associated with the container. A label a can be on a container when letters, numbers or
other characters forming the label are molded or etched into the container itself; a label can be associated with a container
when it is present within a receptacle or carrier that also holds the container, e.g., as a package insert. The label can
indicate that the composition is used for diagnosing, treating, prophylaxing or prognosing a condition, such as a neoplasia of
a tissue set forth in Table |. The arficle of manufacture can further comprise a second container comprising a
pharmaceutically-adceptable buffer, such as phosbhate-buffered saline, Ringer's solution and/ordextrose solution. It can
further include other materials desirable from a commercial and user standpoint, including other buffers, diluents, filters,
stirrers, needles, syringes, and/or package inserts with indications andfor instructions for use.

EXAMPLES:
Various aspects of the invention are further described and illustrated 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 191P4D12(b) Gene

To isolate genies that are over-expressed in prostate cancer we used the Suppression Subtractive Hybridization (SSH)
procedure using cDNA derived from prostate cancer tissues. The 191P4D12(b) SSH cDNA sequence was derived from bladder
tumor minus cDNAs derived from a pool of 9 normal fissues. The 191P4D12(b) cDNA weas identified as highly expressed in the

bladder cancer.

Materials and Methods

Human Tissues:

The patient cancer and normal tissues were purchased from different sources such as the NDRI (Philadelphia, PA).
mRNA for some normal tissues were purchased from Clontech, Palo Alto, CA.

RNA Isolation:

Tissues were homogenized in Trizol reagent (Life Technologies, Gibco BRL) using 10 ml/ g tissue 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.

Qligonucleotides:
The following HPLC purified oligonucleotides were used.
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DPNCDN (cDNA synthesis primer):

STTTTGATCAAGCTT33  (SEQID NO: 48)

Adaptor 1:

5'CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGS' (SEQ ID NO: 49)
3IGGCCCGTCCTAGS' (SEQID NO: 50)

Adaptor 2:

5' GTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCGAGY' (SEQ ID NO: 51)
3'CGGCTCCTAGS (SEQID NO: 52)

PCR primer 1:

5 CTAATACGACTCACTATAGGGC3' (SEQID NO: 53)

Nested primer (NP)1:

5'TCGAGCGGCCGCCCEGGCAGGAY (SEQID NO: 54)

Nested primer (NP)2:

5AGCGTGGTCGCGGCCGAGGAS' (SEQID NO: 55)

Suppression Subtractive Hybridization:

Suppression Subtractive Hybridization (SSH) was used to identify cDNAs corresponding to genes that may be
differentially expressed in bladder cancer. The SSH reaction utilized cDNA from bladder cancer and normal tissues.

The gene 191P4D12(b) sequence was derived from bladder cancer minus normal tissue cDNA subtraction. The SSH
DNA sequence (Figure 1) was identified.

The cDNA derived from of pool of normal tissues was used as the source of the “driver” cDNA, while the cDNA from
bladder cancer was used as the source of the “tester’ cDNA. Double stranded cDNAs corresponding to tester and driver cDNAs
were synthesized from 2 ug of poly(A)* RNA isolated from the relevant xenograft tissue, as described above, using CLONTECH's
PCR-Select cDNA Subiraction 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
cDNA was digested with Dpn Il for 3 hrs at 37°C. Digested cDNA was extracted with phenol/chloroform (1:1) and ethanol
precipitated.

Driver cDNA was generated by combining in a 1:1 ratio Dpn Il digested cDNA from the relevant tissue source (see
above) with a mix of digested cDNAs derived from the nine normal tissues: stomach, skeletal muscle, lung, brain, liver, kidney,
pancreas, small intestine, and heart.

Tester cDNA was generated by dilufing 1 pl of Dpn |l digested cDNA from the relevant tissue source (see above) (400
ng) in 5 pl of water. The diluted cDNA (2 p, 160 ng) was then ligated to 2 pl of Adaptor 1 and Adaptor 2 (10 pM), in separate
ligation reactions, in a total volume of 10 pl at 16°C ovemight, using 400 u of T4 DNA ligase (CLONTECH). Ligation was
terminated with 1 ! of 0.2 M EDTA and heating at 72°C for 5 min.

The first hybridization wes performed by adding 1.5 p (600 ng) of driver CDNA to each of two tubes containing 1.5 pf (20
ng) Adaptor 1- and Adaptor 2- ligated tester cDNA. In a final volume of 4 pl, the samples were overlaid with mineral oil, denatured
in an MJ Research thermal cycler at 98°C for 1.5 minutes, and then were allowed fo hybridize for 8 hrs at 68°C. The two
hybridizations were then mixed together with an additional 1 i of fresh denatured driver cDNA and were allowed to hybridize
overnight at 68°C. The second hybridization 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:
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To amplify gene fragments resulting from SSH reactions, two PCR amplifications were performed. In the primary PCR
reaction 1 p! of the diluted final hybridization mix was added to 1 p! of PCR primer 1 (10 uM), 0.5 pl dNTP mix (10 pM), 2.5 pl 10 x
reaction buffer (CLONTECH) and 05 I 50 x Advantage cDNA polymerase Mix (CLONTECH) in a final volume of 25 pl. PCR 1
was conducted using the following conditions: 75°C for 5 min., 949C for 25 sec., then 27 cycles of 94°C for 10 sec, 66°C for 30 sec,
720C 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 il from the pooled and diluted primary PCR reaction was added to the
same reaction mix as used for PCR 1, except that primers NP1 and NP2 (10 pM) were used instead of PCR primer 1. PCR 2 was
performed using 10-12 cycles of 94°C for 10 sec, 68°C for 30 sec, and 72°C for 1.5 minutes. The PCR products were analyzed
using 2% agarose ge! electrophoresis.

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 selection. White colonies were picked and arrayed into 96 well plates and were grown in
liquid culture overnight. To identify inserts, PCR amplification was performed on 1 i of bacterial culture using the conditions of
PCR1 and NP1 and NP2 as primers. PCR products were analyzed using 2% agarose gel electrophoresis.

Bacterial clones were stored in 20% glycerol in a 96 well format. Plasmid DNA was prepared, 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 ug of mRNA with oligo (dT}12-18 priming using the Gibco-BRL Superscript
Preamplification system. The manufacturer's protocol was used which included an incubation for 50 min at 42°C with reverse
transcriptase 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 normalizetion. First strand cDNAs from 16 different normal human tissues can be obtained from
Clontech.

Normalization of the first strand cDNAs from multiple tissues was performed by using the primers
5'atatcgeegegetegtogtegacaad’ (SEQ ID NO: 56) and 5'agecacacgcagctcatigtagaagg 3' (SEQ ID NO: 57) to amplify B-actin. First
strand cDNA (5 ) were amplified in a total volume of 50 pl containing 0.4 M primers, 0.2 uM each dNTPs, 1XPCR buffer
(Clontech, 10 mM Tris-HCL, 1.5 mit MgClz, 50 mM KCl, pH8.3) and 1X Klentag DNA polymerase (Clontech). Five pl of the PQR
reaction can be removed at 18, 20, and 22 cycles and used for agarose gel electrophoresis. PCR was performed using an MJ
Research thermal cycler under the following conditions: Initial denaturation can be at 94°C for 15 sec, followed by a 18, 20, and 22
cycles of 840C far 15, 65°C for 2 min, 72°C for 5 sec. A final extension at 72°C was carried out for 2 min. After agarose gel
electrophoresis, the band intensities of the 283 b.p. B-actin bands from multiple fissues were compared by visual inspection.
Dilution factors for the first strand cDNAs were calculated to result in equal B-actin band intensities in all tissues after 22 cycles of
PCR. Three rounds of normalization can be required to achieve equal band intensities in all fissues after 22 cycles of PCR.

To determine expression levels of the 191P4D12(b) gene, 5 pl of normalized first strand cDNA were analyzed by PCR
using 26, and 30 oycles of amplification. Semi-quantitative expression analysis can be achieved by comparing the PCR products

at cycle numbers that give light band intensities. The primers used for RT-PCR were designed using the 181P4D12(b) SSH
sequence and are listed below:

191P4D12(b).1
5. GGCTGGAGTTCAATGAGGTTTATTT - 3 (SEQIDNO; 58)

191P4D12(b).2
5- TCCAGCAGATTTCAGACTAAGAAGA - 3 (SEQID NO: 59)
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A typical RT-PCR expression analysis is shown in Figure 14. First strand cDNA was prepared from vitat pool 1 (liver, lung
and kidney), vital pool 2 (pancreas, colon and stomach), normal kidney, prostate cancer pool, bladder cancer poal, colon cancer pool,
lung cancer paol, breast cancer pool and cancer metastasis pool. Normalization was performed by PCR using primers to actin and
GAPDH. Semi-quantitative PCR, using primers to 191P4D12(b), was performed at 26 and 30 cycles of amplification. Resuits show
strong expression of 191P4D12(b) in bladder cancer pool. Expression of 191P4D12(b) was also detected in prostate cancer poal,
colon cancer pool, lung cancer pool, breast cancer pool and cancer metastasis pool but very weakly in vital pool 1 and vital pool 2.

Example 2: Isolation of Full Length 191P4D12(b) Encoding cDNA
The 191P4D12(b) SSH cDNA sequence was derived from a subtraction consisting of bladder cancer minus a mixture of

9 normal tissues; stomach, skeletal musdle, lung, brain, liver, kidney, pancreas, small intestine and heart, The SSH cDNA
sequence of 223 bp (Figure 1) was designated 191P4D12(b). '

191P4D12(b) v.1 {clone 1A1) of 3464 bp was cloned from bladder cancer cDNA library, revealing an ORF of §10 amino
acids (Figure 2 and Figure 3). Other variants of 191P4D12(b) were also identified and these are listed in Figures 2 and 3.

191P4D12(b) v.1, v.2, v.10, v.11, and v.12 proteins are 510 amino acids in length and differ from each other by one
amino acid as shown in Figure 11, 191P4D12(b) v.3, v.4, v.5, and v.8 code for the same protein as 181P4D12(b) v.1.
191P4D12(b) v.6 and v.7 are splice variants and code for proteins of 295 and 485 amino acids, respectively. 191P4D12(b) v.13
clone 9C was cloned from bladder cancer cDNA and has one amino acid insertion at position 334 compared to 191P4D12(b) v.1.
191P4D12(b) v.9 clone BCP1 is a splice variant of 191P4D12(b) v.1 and was cloned from a bladder cancer cDNA library.
191P4D12(b) v.14 is a SNP variant and differs from 191P4D12(b) v.9 by one amino acid as shown in Figure 2.

191P4D12(b) v.1 shows 99% identity over 2744 to the Ig superfamily receptor LNIR (nectin-4), accession number
NM_030916. 191P4D12(b) v.9 proteln is 100% identical to clone AF218028 with function of inhibiting cancer cell growth.

Example 3: Chromosomal Mapping of 191P4D12(b)

Chromosomal localization can implicate genes in disease pathogenesis. Several chromosome mapping approaches are
avaitable including fluorescent in situ hybridization (FISH), human/hamster radiation hybrid (RH) panels (Walter et al., 1994;
Nature Genetics 7:22; Research Genetics, Huntsville Al}, human-rodent somatic cell hybrid panels such as is avallable from the
Cornell Instilute {Camden, New Jersey), and genomic viewers utilizing BLAST homologies to sequenced and mapped genomic
clones {(NCBI, Bethesda, Maryland).
191P4D12(b) maps to chromosome 1922-q23.2 using 191P4D12(b) sequence and the NCBI BLAST tool located on the World
Wide Web .

Example 4: Expression Analysis of 191P4D12(b) in Normal Tissues and Patient Specimens

Expression analysis by RT-PCR demonstrated that 191P4D12(b) Is strongly expressed in bladder cancer patient
specimens (Figure 14). First strand cDNA was prepared from (A} vital pool 1 {liver, lung and kidney), vital paol 2 (pancreas,
colon and stomach), normal kidney, prostate cancer pool, bladder cancer pool, colon cancer pool, lung cancer pooi, breast

cancer pool and cancer metastasis pool; (B) prostate cancer metastasis to lymph node, prostate cancer pool, bladder cancer
pool, kidney cancer pool, colon cancer pool, lung cancer pool, ovary cancer pool, breast cancer pool, cancer metastasis
pool, pancreas cancer pool, and LAPC prostate xenograft pool. Normalization was performed by PCR using primers to actin
and GAPDH. Semi-quantitative PCR, using primers to 191P4D12(b), was performed at 26 and 30 cycles of amplification. In
(A), resuits show strong expression of 191P4D12(b) in bladder cancer pool. Expression of 191P4D12(b) was also detected
in prostate cancer pool, colon cancer pool, lung cancer pool, breast cancer pool and cancer metastasis pool but very weakly
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in vital pool 1 and vital pool 2. In (B), results show strong expression of 191P4D12(b) in prostate, bladder, kidney, colon,
lung, ovary, breast, cancer metastasis, and pancreas cancer specimens.

Northem blot analysis of 251P5G2 is a technigue known to those skilled in the art to detect 251P5G2 protein
production. Northern blotting detects relafive levels of mRNA expressed from a 261P5G2 gene. Specific mRNA s
measured using a nucleic acid hybridization technique and the signal is detected on an autoradiogram. The sironger the
signal, the more abundant is the mRNA. For 251P5G2 genes that produce mRNA that contains an open reading frame
flanked by a good Kozak translation initiation site and a stop codon, in the vast majority of cases the synthesized mRNA is
expressed as a protein. '

The fevel of expression of the 251P5G2 gene is determined in various normal tissues and in various tumor tissues
and tumor cell lines using the technique of Northern blotting, which detects production of messenger RNA. Itis well known in
the art that the production of messenger RNA, that encodes the protein, is a necessary step in the production of the protein
itself. Thus, detection of high levels of messenger RNA by, for example, Northern blot, is a way of determining that the
protein itself is produced. The Norihern blot technique is used as a routine procedure because it does not require the time
delays (as compared to Western blotting, immunoblotiing or immunchistochemistry) involved in isolating or synthesizing the
protein, preparing an immunological composition of the protein, eliciting a humoral immune response, harvesting the
antibodies, and verifying the specificity thereof.

The Kozak consensus sequence for translation initiation CCACCATGG, where the ATG start codon is noted, is the
sequence with the highest established probability of initiating translation. This was confirmed by Peri and Pandey Trends in
Genetics (2001) 17: 685-687. The conclusion is consistent with the general knowledge in the art that, with rare exceptions,
expression of an mRNA is predictive of expression of its encoded protein. This is particularly true for mRNA with an open
reading frame and a Kozak consensus sequence for translation initiation.

ltis understood in the art that the absolute levels of messenger RNA present and the amounts of protein produced
do not always provide a 1:1 correlation. [n those instances where the Northern blot has shown mRNA to be present, itis
almost always possible to detect the presence of the corresponding protein in the tissue which provided a positive resuitin
the Northern blot. The levels of the protein compared to the levels of the mRNA may be differential, but generally, cells that
exhibit detectable mRNA also exhibit detectable corresponding protein and vice versa. This is particularly frue where the
mRNA has an open reading frame and a good Kozak sequence {See, Peri and Pandey, supra.).

Occasionally those skilled in the art encounter a rare occurrence where there is no detectable protein in the
presence of corresponding mRNA. (See, Fu, L., et al,, Embo. Journal, 15:4392-4401 (1996)). In many cases, a reported
lack of protein expression is due to technical limitations of the protein detection assay. These limitations are readily known to
those skilled in the art. These limitations include but are not limited fo, available antibodies that only detect denatured
protein and not native protein present in a cell and unstable proteins with very short half-life. Short-lived proteins are still
functional and have been previously described to induce tumor formation. (See, e.g., Reinstein, ef al.,, Oncogene, 19: 5944-
5950). In such situations, when more sensitive detection techniques are performed and/or other antibodies are generated,
protein expression is detected. When studies fail to take these principles into account, they are likely to report artifactually
lowered correlations of mRNA to protein. Qutside of these rare exceptions the use of Northern blot analysis is recognized to
those skilled in the art to be predictive and indicative of the detection of 251P5G2 protein production.

Extensive expression of 191P4D12(b) in normal tissues is shown in Figure 15. Two multiple tissue northern blots
(Clontech) both with 2 ug of mMRNA/lane were probed with the 191P4D12(b) sequence. Size standards in kilobases (kb) are
indicated on the side. Results show expression of an approximately 4kb transcript in placenta and very weakly in prostate
but notin any other normal tissue tested. A smaller 191P4D12(b) transcript of approximately 2.5kb was detected in heart

and skeletal muscle.
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Expression of 191P4D12(p) in bladder cancer patient specimens and human normal tissues is shown in Figure 16.
RNA was extracted from a pool of 3 bladder cancer patient specimens, as well as from normal prostate (NP), normal bladder
(NB), normal kidney (NK), normal colon {NC), normal lung (NL), normal breast (NBr), normal ovary (NO), and normal
pancreas (NPa). Northern blot with 10 ug of total RNA/lane was probed with 191P4D12(b) SSH sequence. Size standards
in Kilobases (kb) are indicated on the side. The 191P4D12(b) transcript was detected in the bladder cancer specimens, but
not in the normal fissues tested.

Analysis of individual bladder cancer patient specimens is depicted in Figure 17. RNA was extracted from bladder
cancer cell finos (CL), normal bladder (N), and bladder cancer patient tumors (T). Northern blots with 10 ug of total RNA
were probed with the 191P4D12(b) SSH fragment. Size standards in kilobases are on the side. Resuits show expression of
the approximately 4kb 191P4D12(b) transcript in the bladder tumor tissues but not in n.ormal bladder. A smaller transcript
was detected in the HT1197 cell line but notin the other cancer cell lines tested.

Expression of 191P4D12(b) was also detected in prostate cancer xcnograft tissues (Figure 18). RNA was
extracted from normal prostate, and from the prostate cancer xenografts LAPC-4AD, LAPC-4Al, LAPC-9AD, and LAPC-9A.
Northern blots with 10 ug of total RNA were probed with the 191P4D12(0) SSH fragment. Size standards in kilobases are on
the side. Results show expression of the approximately 4kb 191P4D12(b) transcript in alfl the LAPC xenograft tissues but not
in normal prostate.

Figure 19 shows expression of 191P4D12(b) in cervical cancer patient specimens. RNA was extracted from
normal cervix, Hela cancer cell line, and 3 cervix cancer patient tumors (T). Northern blots with 10 ug of total RNA were
probed with the 191P4D12(b) SSH fragment. Size standards in kilobases are on the side. Results show expression of the
approximately 4kb 191P4D12(b) transcript in 2 out of 3 cervix tumors tested but not in normal cervix nor in the Hela cell line.

191P4D12(b) was also expressed in lung cancer patient specimens (Figure 20). RNA was extracted from lung
cancer cell lines (CL), normal lung (N), bladder cancer patient tumors (T), and normal adjacent tissue (Nat). Northern blots
with 10 ug of total RNA were probed with the 191P4D12(b). Size standards in kilobases are on the side. Results show
expression of the approximately 4kb 191P4D12(b) transcript in the lung tumor tissues but not in normal fung nor in the cell
lines tested.

191P4D12(b) expression was tested in a panel of individual patient cancer specimens (Figure 21). First strand
¢DNA was prepared from a panel of lung cancer specimens (A), bladder cancer specimens (B), prostate cancer specimens
(C), colon cancer specimens (D), uterus cancer specimens (E), and cervix cancer specimens (F). Normalization was
performed by PCR using primers to actin. Semi-quantitative PCR, using primers to 191P4D12(b) SSH fragment, was
performed at 26 and 30 cycles of amplification. Expression level was recorded as 0 = no expression detected; 1= weak
expression, 2 = moderate expression; 3 = strong expression. Results show expression of 191P4D12(b) in 97% of the 31
lung cancer patient specimens tested, 94% of 18 bladder cancer patient specimens, 100% of 20 prostate cancer patient
specimens, 100% of 22 colon cancer patient specimens, 100% of 12 uterus cancer patient specimens, and 100% of 14
cervix cancer patient specimens tested.

The restricted expression of 191P4D12(b) in normal tissues and the expression detected in cancer patient
specimens suggest that 191P4D12(b) is a potential therapeutic target and a diagnostic marker for human cancers.

Example 5: Transcript Variants of 191P4D12(b)

Transcript variants are variants of mature mRNA from the same gene which arise by alternative transcription or

alternative splicing. Alternative transcripts are transcripts from the same gene but start transcription at different points. Splice
variants are mRNA variants spliced differently from the same transcript. In eukaryotes, when a multi-exon gene is
transcribed from genomic DNA, the initial RNA is spliced to produce functional mRNA, which has only exons and is used for
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franslation into an amino acid sequence. Accordingly, a given gene can have zero fo many alternative franscripts and each
transcript can have zero to many splice variants. Each transcript variant has a unique exon makeup, and can have different
coding and/or non-cc\sding (5' or 3' end) portions, from the original transcript. Transcript variants can code for similar or
different proteins with the same or a similar function or can encode proteins with different functions, and can be expressed in
the same tissue at the same time, or in different fissues at the same time, or in the same tissue at different fimes, or in
different tissues at different times. Proteins encoded by transcript variants can have simitar or different cellular or
extracellular localizations, e.g., secreted versus intracellular. .

Transcript variants are identified by a variety of art-accepted methods. For example, alternative franscripts and
splice variants are identified by fulllength cloning experiment, or by use of full-length transcript and EST sequences. First,
all human ESTs were grouped into clusters which show direct or indirect identity with each other. Second, ESTs in the same
cluster were further grouped into sub-clusters and assembled into a consensus sequence. The original gene sequence is
compared to the consensus sequence(s) or other fulllength sequences. Each consensus sequence is a potential splice
varlant for thatgene. Even when a variant is identified that is not a fullength clone, that portion of the variant is very useful
for antigen generation and for further cloning of the fulllength splice variant, using techniques known in the art.

Moreover, computer programs are available in the art that identify transcript variants based on genomic
sequences. Genomic-based transcript variant identification programs include FgenesH (A. Salamov and V. Solovyev, "Ab
initio gene finding in Drosophila genomic DNA," Genome Research. 2000 April;10(4):516-22); Grail and GenScan.

For a general discussion
of splice variant identification protocols see,, e.g., Southan, C., A genomic perspective on human proteases, FEBS Lett.
2001 Jun 8; 498(2-3):214-8; de Souza, S.J., et al., Identification of human chromosome 22 transcribed sequences with ORF
expressed sequence tags, Proc. Natl Acad Sci U S A. 2000 Nov 7; 97(23):12690-3.

To further confirm the parameters of a transcript variant, a variety of techniques are available in the art, such as
fulllength cloning, proteomic validation, PCR-based validation, and 5" RACE validation, etc. (see e.g., Proteomic Validation:
Brennan, S.0,, et al., Albumin banks peninsula: a new termination variant characterized by electrospray mass spectrometry,
Biochem Biophys Acta. 1998 Aug 17;1433(1-2):321-6; Ferranti P, et al., Differential splicing of pre-messenger RNA produces
multiple forms of mature caprine alpha(s1)-casein, Eur J Biochem. 1997 Oct 1;249(1):1-7. For PCR-based Validation:
Wellmann S, ef al., Specific reverse transcription-PCR quantification of vascular endothelial growth factor (VEGF) splice
variants by LightCycler technology, Clin Chem. 2001 Apr;47(4):654-60; Jia, H.P., et al., Discovery of new human beta-
defensins using a genomics-based approach, Gene. 2001 Jan 24; 263(1-2):211-8. For PCR-based and &' RACE Validation:
Brigle, K.E., et al., Organization of the murine reduced folate carrier gene and identification of variant splice forms, Biochem
Biophys Acta. 1997 Aug 7; 1353(2): 191-8).

Itis known in the art that genomic regions are modulated in cancers. When the genomic region to which a gene
maps is modulated in a particular cancer, the altemative transcripts or splice variants of the gene are modulated as well.
Disclosed herein is that 191P4D12(b) has a particular expression profile refated to cancer. Alternative transcripts and splice
variants of 191P4D12(b) may also be invclved in cancers in the same or different tissues, thus serving as fumor-associated
markers/antigens.

Using the fulllength gene and EST sequences, four additional transcript variants were identified, designated as
191P4D12(b) v.6, v.7, v.8 and v.9 as shown in Figure 12. The boundaries of exons in the original transcript, 191P4D12(b) v.1
were shown in Table LI. Compared with 191P4D12(b) v.1, variant v.6 spliced out 202-321 from the first exon of v.1 while
variant v.8 spliced out 63 bases from the fast exon of v.1. Variant v.7 spliced out exon 8 of v.1. Variant 9 was part of the last
exon of v.1. Theoretically, each different combination of exons in spatlal order, e.g. exons 2, 3,5, 7and S of v.1,is a
potential splice variant.
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Tables LHl (a) - (d) through LV (a) - (d) are set forth on a variant-by-variant bases. Tables LIl (8) - (d) shows nucleotide
sequence of the transcript variants. Tables LIll (a) - (d) shows the alignment of the transcript variant with nucleic acid
sequence of 191P4D12(b) v.1. Tables LIV (a) - (d) lays out amino acid translation of the transcript variant for the identified
reading frame orientation. Tables LV (a) — (d) displays alignments of the amino acid sequence encoded by the splice variant
with that of 191P4D12(b) v.1.

Example 6: Single Nucleotide Polymorphisms of 191P4D12(b)
A Single Nucleotide Polymarphism (SNP} is a single base pair variation in a nucleofide sequence at a specific

location. At any given point of the genome, there are four possible nucleotide base pairs: AT, C/G, G/C and T/A. Genotype
refers to the specific base pair sequence of one or more locations in the genome of an individual. Haplotype refers o the
base pair sequence of more than one location on the same DNA molecule (or the same chromosome in higher organisms),
often in the context of one gene or in the context of several tightly linked genes. SNP that occurs on a cDNA is called cSNP.
This cSNP may change amino acids of the protein encoded by the gene and thus change the functions of the protein. Some
SNP cause inherited diseases; others confribute to quantitative variations in phenotype and reactions to environmental
factors including diet and drugs among individuals. Therefore, SNP and/or combinations of alleles (called haplotypes) have
many applications, including diagnosis of inherited diseases, determination of drug reactions and dosage, identification of
genes responsible for diseases, and analysis of the genetic relationship between individuals (P. Nowotny, J. M. Kwon and A.
M. Goate, * SNP analysis to dissect human traits,” Curr. Opin. Neurobiol. 2001 Oct; 11(5):637-641; M. Pirmohamed and B. K.
Park, “Genetic susceptibility to adverse drug reactions,” Trends Pharmacol. Sci. 2001 Jun; 22(5):298-305; J. H. Riley, C. J.
Allan, E. Lai and A. Roses, “The use of single nucleotide polymorphisms in the isolation of common disease genes,”
Pharmacogenomics. 2000 Feb; 1(1):39-47; R. Judson, J. C. Stephens and A. Windemuth, “The predictive power of
haplotypes in clinical response,” Pharmacogenomics. 2000 feb; 1(1):15-26).

SNP are identified by a variety of art-accepted methods (P. Bean, “The promising voyage of SNP target discovery,”
Am. Clin. Lab. 2001 Oct-Nov; 20(9):18-20; K. M. Weiss, “In search of human variation,” Genome Res. 1998 Jul; 8(7):691-
697; M. M. She, “Enabling large-scale pharmacogenetic studies by high-throughput mutation detection and genotyping
technologies,” Clin. Chem. 2001 Feb; 47(2):164-172). For example, SNP can be identified by sequencing DNA fragments
that show polymorphism by gel-based methods such as restriction fragment length polymorphism (RFLP) and denaturing
gradient gel electrophoresis (DGGE). They can also be discovered by direct sequencing of DNA samples pooled from
different individuals or by comparing sequences from different DNA samples. With the rapid accumulation of sequence data
in public and private databases, one can discover SNP by comparing sequences using computer programs (Z. Gu, L. Hillier
and P. Y. Kwok, “Single nucleotide polymorphism hunting in cyberspace,” Hum. Mutat. 1998; 12(4):221-225). SNP can be
verified and genotype or haplotype of an individual can be determined by a variety of methods including direct sequencing
and high throughput microarrays (P. Y. Kwok, “Methods for genotyping singte nucleotide polymorphisms,” Annu. Rev.
Genomics Hum. Genet, 2001; 2:235-258; M. Kokoris, K. Dix, K. Moynihan, J. Mathis, B. Erwin, P. Grass, B. Hines and A.
Duesterhoeft, “High-throughput SNP genotyping with the Masscode system,” Mol. Diagn. 2000 Dec; 5(4):329-340).
Using the methods described above, seven SNP and one insertion/deletion of three bases were identified in the original
transcript, 191P4D12(b) v.1, at positions 420 (T/C), 2184 (GIT), 2341 (G/A), 2688 (C/A), 367 (A/G), 699 (C/A), 1590 (CIT),
and insertion of GCA in between 1262 and 1263l. The transcripts or proteins with alternative allele were designated as
variant 191P4D12(b) v.2 through v.5 and v.10 through v.13, as shown in Figure 10. Figure 11 shows the schematic
alignment of protein variants, corresponding to nucleotide variants. Nucleotide variants that code for the same amino acid
sequence as v.1 are not shown in Figure 11. These alleles of the SNP, though shown separately here, can occur in different
combinations (haplotypes) and in any one of the transcript variants (such as 191P4D12(b) v.9) that contains the site of the
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SNP. The SNP at 2688 of v.1 occurs also in transcript variant v.9 and contributed to one codon change of v.9 at amino acid
64 from Ala to Asp (Figure 11).

Example 7:_Production of Recombinant 191P4D12(b) in Prokaryotic Systems
To express recombinant 191P4D12(b) and 191P4AD12(b) variants in prokaryotic cells, the full or partial length

191P4D12(b) and 191P4D12(b) variant cDNA sequences are cloned into any one of a variety of expression vectors known in
the art. One or more of the following regions of 191P4D12(b) variants are expressed: the full length sequence presented in
Figures 2 and 3, or any 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 or more
contiguous amino acids from 191P4D12(p), variants, or analogs thereof,

A In vitro transcription and translation constructs:

pCRII: To generate 191P4D12(b) sense and anti-sense RNA probes for RNA in sifu investigations, pCRII
construets (Invitrogen, Carlsbad CA) are generated encoding either all or fragments of the 191P4D12(b) cDNA. The pCRII
vector has Sp6 and T7 promoters flanking the insert to drive the transcription of 191P4D12(b) RNA for use as probes in RNA
in situ hybridization experiments. These probes are used to analyze the cell and tissue expression of 191PAD12(b) at the
RNA level. Transcribed 191P4D12(b) RNA representing the cDNA amino acid coding region of the 191P4D12(b) gene is
used in in vitro transtation systems such as the TnT™ Coupled Reticulolysate System (Promega, Corp., Madison, Wl) to
synthesize 191P4D12(b) protein.

B. Bacterial Constructs:

pGEX Constructs: To generate recombinant 191P4D12(b) proteins in bacteria that are fused to the Glutathione S-
transferase (GST) protein, all or parts of the 191P4D12(b) cDNA protein coding sequence are cloned into the pGEX family of
GST-fusion vectors (Amersham Pharmacia Biotech, Piscataway, NJ). These constructs allow controlled expression of
recombinant 191P4D12(b) protein sequences with GST fused at the amino-terminus and a six histidine epitope (6X His) at
the carboxyl-terminus. The GST and 6X His tags permit purification of the recombinant fusion protein from induced bacteria
with the appropriate affinity matrix and allow recognition of the fusion protein with anti-GST and anti-His antibodies. The 6X
His tag is generated by adding 6 histidine codons to the cloning primer at the 3' end, e.g., of the open reading frame (ORF).
A proteolytic cleavage site, such as the PreScission™ recognition site in pGEX-6P-1, may be employed such that it permits
cleavage of the GST tag from 191P4D12(b)-related protein. The ampicillin resistance gene and pBR322 origin permits
selaction and maintenance of the pGEX plasmids in E. coli

pMAL Constructs: To generate, in bacteria, recombinant 191P4D12(b) proteins that are fused o maltose-binding
protein (MBP), all or parts of the 191P4D12(b) cDNA protein coding sequence are fused to the MBP gene by cloning into the
pMAL-c2X and pMAL-p2X vectors (New England Biolabs, Beverly, MA). These constructs allow controlled expression of
recombinant 191P4D12(b) protein sequences with MBP fused at the amino-terminus and a 6X His epitope tag at the
carboxyl-terminus. The MBP and 6X His tags permit purification of the recombinant protein from induced bacteria with the
appropriate affinity matrix and allow recognition of the fusion protein with anti-MBP and anti-His antibodies. The 6X His
epitope tag is generated by adding 6 histidine codans to the 3' cloning primer. A Factor Xa recognition site permits cleavage
of the pMAL tag from 191P4D12(h). The pMAL-c2X and pMAL-p2X vectors are optimized to express the recombinant
protein in the cytoplasm or periplasm respectively. Periplasm expression enhances folding of proteins with disulfide bonds.

PET Constructs: To express 191P4D12(b) in bacterial cells, all or parts of the 191P4D12(b) cDNA protein coding
sequence are cloned into the pET family of vectors (Novagen, Madison, WI). These vectors allow tightly controlled
expression of recombinant 191P4D12(b) protein in bacteria with and without fusion to proteins that enhance solubility, such
as NusA and thioredoxin (Trx), and epitope tags, such as 6X His and S-Tag ™ that aid purification and detection of the
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recombinant protein. For example, constructs are made utilizing pET NusA fusion system 43.1 such that regions of the
191P4D12(b) protein are expressed as amino-terminal fusions to NusA.

C. Yeast Constructs:

DESC Constructs: To express 191P4D12(b) in the yeast species Saccharomyces cerevisiae for generation of
recombinant protein and functional studies, all or parts of the 191P4D12(b) cDNA protein coding sequence are cloned into
the pESC family of vectors each of which contain 1 of 4 selectable markers, HIS3, TRP1, LEUZ, and URA3 (Strafagene, La
Jolla, CA). These vectors allow controlled expression from the same plasmid of up to 2 different genes or cloned sequences
containing either Flag™ or Myc epitope tags in the same yeast cell. This system is useful to confirm protein-protein
interactions of 191P4D12(b). In addition, expression in yeast yields similar post-translational modifications, such as
glycosylations and phosphorylations, that are found when expressed in eukaryotic cells.
pESP Constructs: To express 191P4D12(b) in the yeast species Saccharomyces pombe, all or parts of the 191P4D12(b)
cDNA protein coding sequence are cloned into the pESP family of vectors. These vectors allow controlled high level of
expression of a 191P4D12(b) protein sequence that is fused at either the amino terminus or at the carboxy! terminus to GST
which aids purification of the recombinant protein. A Flag™epitope tag allows detection of the fecombinant protein with anti-
Flag™ antibody.

Example 8: Production of Recombinant 191P4D12(b) in Higher Eukaryotic Systems

A. Mammalian Constructs:

To express recombinant 191P4D12(b) in eukaryotic cells, the full or partial length 191P4D12(b) cDNA sequences
¢an be cloned into any one of a variety of expression vectors known in the art. One or more of the following regions of
191P4D12(b) are expressed in these constructs, amino acids 1 to 510, orany 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26, 27, 28, 29, 30 or more contiguous amino acids from 191P4D12(b) v.1, v.2, v.10, v.11, v.12; amino
acids 1 to 511, orany 8, 9, 10, 11,12, 13, 14, 15, 16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 or more
contiguous amino acids from 191P4D12(b) v.13, variants, or analogs thereof.

The constructs can be fransfected into any one of a wide variety of mammalian cells such as 293T cells.
Transfected 293T cell lysates can be probed with the anti-191P4D12(b) polyclonal serum, described herein.

pcDNA4/HisMax Constructs: To express 191P4D12(b) in mammalian cells, a 191P4D12(b) ORF, or portions
thereof, of 191P4D12(b) were cloned into pcDNA4/HisMax Version A (Invitrogen, Carlsbad, CA). Protein expression is

driven from the cytomegalovirus (CMV) promoter and the SP16 translational enhancer. The recombinant protein has
Xpress™ and six histidine (6X His) epitopes fused to the amino-terminus. The pcDNA4/HisMax vector also contains the
bovine growth hormone (BGH) polyadenylation signal and transcription 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
Zeocin resistance gene allows for selection of mammalian cells expressing the protein and the ampicillin resistance gene and
ColE1 origin permits selection and maintenance of the plasmid in £. coli

pcDNA3.1/MycHis Constructs: To express 191P4D12(b) in mammalian cells, a 191P4D12(b) ORF, or poriions
thereof, of 191P4D12(b) with a consensus Kozak translation initiation site was cloned into pcDNA3.1/MycHis Version A

(Invitrogen, Carlsbad, CA). Protein expression is driven from the cytomegalovirus (CMV) promoter. The recombinant
proteins have the myc epitope and 6X His epitope fused to the carboxyl-terminus. The pcDNA3.1/MycHis vector also
contains the bovine growth hormone (BGH) polyadenylation signal and transcription 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 can be used, as it allows for selection of mammalian cells expressing the protein

and the ampicillin resistance gene and ColE1 origin permits selection and maintenance of the plasmid in E. coli. Figure 22
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shows expression of 191P4D12(b).pcDNA3.1/MycHis following vector transfection into 2037 cells. 2937 cells were
transfected with either 191P4D12(b).pcDNA3.1/mychis or pcDNA3.1/mychis vector control. Forty hours later cell lysates
were collected. Samples were run on an SDS-PAGE acrylamide gel, blotted and stained with anti-his antibody. The blot
was developed using the ECL chemiluminescence kit and visualized by autoradiography. Results show expression of
191P4D12(b) in the lysates of 191P4D12(b).pcDNA3. 1/mychis transfected cells (Lane 3), but not from the control
pcDNA3.1/mychis {Lane 4).

pcDNA3.1/CT-GEP-TOPO Construct: To express 191P4D12(b) in mammalian cells and to allow detection of the
recombinant proteins using fluorescence, a 191P4D12(b) ORF, or portions thereof, with a consensus Kozak translation

initiation site are cloned into pcDNA3.1/CT-GFP-TOPO (Invitrogen, CA). Protein expression is driven from the
cytomegalovirus (CMV) promoter. The recombinant proteins have the Green Fluorescent Protein (GFP) fused to the
carboxyl-terminus facilitating non-invasive, in vivo detection and cell biology studies. The pcDNA3.1CT-GFP-TOPO vactor
also contains the bovine growth hormone (BGH) polyadenylation signal and transcription 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 selection of mammalian cells that express the protein, and the
ampicillin resistance gene and ColE1 origin permits selection and maintenance of the plasmid in E. cofi. Additional
constructs with an amino-terminal GFP fusion are made in pcDNA3.1/NT-GFP-TOPO spanning the entire length of a
191P4D12(b) protein.

PAPtag: A 191P4D12(b) ORF, or portions thereof, is cloned into pAPtag-5 (GenHunter Corp. Nashville, TN). This
construct generales an alkaline phosphatase fusion at the carboxyl-terminus of a 191P4D12(b) protein while fusing the IgGic
signal sequence to the amino-terminus. Constructs are also generated in which alkaline phosphatase with an amino-terminal
IgGx signal sequence is fused to the amino-terminus of a 191P4D12(b) protein. The resulting recombinant 191P4D12(b)
proteins are oplimized for secretion into the media of transfected mammalian cells and can be used to identify proteins such
as ligands or receptors that interact with 191P4D12(b) proteins. Protein expression is driven from the CMV promoter and the
recombinant proteins also contain myc and 6X His epitopes fused at the carboxyl-terminus that facilitates detection and
purification. The Zeocin resistance gene present in the vector allows for selection of mammalian cells expressing the
recombinant protein and the ampicillin resistance gene permits selection of the plasmid in E. coli.

pTags: A 191P4D12(b) v.1 extraceliular domain was cloned into pTag-5 plasmid. This vector is similar to pAPtag
but without the alkaline phosphatase fusion. This construct generates 191P4D12(b) protein with an amino-terminal IgGx
signal sequence and myc and 6X His epitope tags at the carboxyl-terminus that facilitate detection and affinity purification.
The resulting recombinant 191P4D12(b) protein is optimized for secretion into the media of transfected mammalian cells, and
is used as immunogen or ligand to identify proteins such as ligands or receptors that interact with the 191P4D12(b) proteins.
Protein expression is driven from the CMV promoter. The Zeocin resistance gene present in the vector allows for selection
of mammalian cells expressing the protein, and the ampicillin resistance gene permits selection of the plasmid in E, coll.
Figure 22 shows expression and secretion of the extracellular domain of 191P4D12(b) following 191 P4D12(b).pTag5 vector
transfection into 203T cells. 203T cells were transfected with 191P4D12(b) .pTag5. Forly hours later, cell lysate and
supernatant were collected. Samples were run on an SDS-PAGE acrylamide gel, blotted and stained with anti-his antibody.
The blot was developed using the ECL chemiluminescence kit and visualized by autoradiography. Results show expression
from 191P4D12(b).pTag5 plasmid of 191P4D12(b) extracellular domain in the lysate (Lane 2) and secretion in the culture
supernatant (Lane 1).

191P4D12(b) ORF, or portions thereof, is also cloned into pTag-5 plasmid.

PsecFc: A 191P4D12(b) ORF, or portions thereof, is also cloned into psecFe. The psecFc vector was assembled
by cloning the human immunoglobulin G1 (IgG) Fe (hinge, CH2, CH3 regions) info pSecTag? (Invitrogen, California). This
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construct generates an 1gG1 Fc fusion at the carboxyl-terminus of the 191P4D12(b) proteins, while fusing the IgGK signal
sequence to N-terminus. 191P4D12(b) fusions utilizing the murine IgG1 Fc region are also used. The resulting recombinant
191P4D12(b) proteins are opfimized for secretion into the media of transfected mammalian cells, and can be used as
immunogens or fo identify proteins such as ligands or receptors that interact with 191P4D12(b) protein. Protein expression is
driven from the CMV promoter. The hygromycin resistance gene present in the vector allows for selection of mammalian
cells that express the recombinant protein, and the ampicillin resistance gene permits selection of the plasmid in E. coli.

pSRa Constructs: To generate mammalian cell lines that express 191P4D12(b) constitutively, 191P4D12(b)
ORF, or portions therecf, of 191P4D12(b) were cloned into pSRa constructs. Amphotropic and ecofropic retroviruses were
generated by transfection of pSRa constructs into the 293T-10A1 packaging line or co-transfection of pSRa and a helper
plasmid {containing deleted packaging sequences) into the 293 cells, respectively. The refrovirus is used to infect a variety
of mammalian cell lines, resulting in the integration of the cloned gene, 191P4D12(b), into the host cell-lines. Protein
expression is driven from along terminal repeat (LTR). The Neomyein resistance gene present in the vector allows for
selection of mammalian cells that express the protein“, and the ampicillin resistance gene and ColE1 origin permit selection
and maintenance of the plasmid in E. coli. The retroviral vectors can thereafter be used for infection and generation of
various cell lines using, for example, PC3, NIH 3T3, TsuPr1, 293 or rat-1 cells.

Figure 23 shows stable expression of 191P4D12(b) following 191P4D12(b).pSRa transduction into 373 cells. 3T3
cells were transduced with the pSRa retroviral vector encoding the 191P4D12(b) gene. Following selection with neomyain,
the cells were expanded and RNA was extracted. Northern blot with 10 ug of total RNA/lane was probed with the
191P4D12(b) SSH sequence. Size standards in kilobases (kb} are indicated on the side. Results show expression of the
191P4D12(b) transcript driven from the retroviral LTR, which migrates slower than the endogenous 4 kb 191P4D12(b)
transcript detected in the positive control LAPC-4AD.

Additional pSRo constructs are made that fuse an epitope tag such as the FLAG™ tag fo the carboxyl-terminus of
191P4D12(b) sequences to allow detection using anti-Flag antibodies. For example, the FLAG™ sequence 5' gat tac aag
gat gac gac gat aag 3' (SEQID NO: 60) is added to cloning primer at the 3’ end of the ORF. Additional pSRat constructs
are made to produce both amino-terminal and carboxyl-terminal GFP and myc/6X His fusion proteins of the full-length
191P4D12(b) proteins.

Additional Viral Vectors: Additional constructs are made for viral-mediated delivery and expression of

191P4D12(b). High virus titer leading to high leve! expression of 191P4D12(b) is achieved in viral delivery systems such as
adenoviral vectors and herpes amplicon vectors. A 191P4D12(b) coding sequences or fragments thereof are amplified by
PCR and subcloned Into the AdEasy shuttle vector (Stratagene). Recombination and virus packaging are performed
according to the manufacturer's instructions to generate adenoviral vectors. Alternatively, 191P4D12(b) coding sequences
or fragments thereof are cloned into the HSV-1 vector (Imgenex) to generéte herpes viral vectors. The viral vectors are
thereafter used for infection of various cell lines such as PC3, NIH 373, 293 or rat-1 cells.

Regulated Expression Systems: To control expression of 191P4D12(b) in mammalian cells, coding sequences

of 191P4D12(b), or portions therecf, are cloned into regulated mammalian expression systems such as the T-Rex System
(Invitrogen), the GeneSwitch System (Invitrogen) and the tightly-regulated Ecdysone System (Sratagene). These systems
allow the study of the temporal and concentration dependent effects of recombinant 191P4D12(b). These vectors are
thereafter used to control expression of 191P4D12(b) in various cell lines such as PC3, NIH 3T3, 293 or rat-1 cells.

B. Baculovirus Expression Systems

To generate recombinant 191P4D12(b) proteins in a baculovirus expression system, 191P4D12(b) ORF, or
portions thereof, are cloned into the baculovirus transfer vector pBlueBac 4.5 (Invitrogen), which provides a His-tag at the N-
terminus. Specifically, pBlueBac-191P4D12(b) is co-transfected with helper plasmid pBac-N-Blue (Invitrogen) into SF9

96




(Spodoptera frugiperda) insect cells to generate recombinant baculovirus (see Invitrogen instruction manual for,details).
Baculovirus is then collected from cell supernatant and purified by plaque assay.

Recombinant 191P4D12(b) protein is then generated by infection of HighFive insect cells (Invitrogen) with purified
baculovirus. Recombinant 191P4012(b) protein can be detected using anti-191P4D12(b) or anti-His-tag antibody.
191P4D12(b) protein can be purified and used in various cell-based assays or as immunogen to generate polyclonal and
monoclonal antibodies specific for 191P4D12(b).

Example 9; Antigenicity Profiles and Secondary Structure
Figure 5(A-C), Figure 6(A-C), Figure 7(A-E), Figure 8(A-C), and Figure 9(A-C) depict graphically five amino acid
profiles of 191P4D12(b) variants 1, 7, and 9, each assessment available by accessing the ProtScale website focated on the

World Wide Web through the ExPasy molecular biology server.

These profiles: Figure 5, Hydrophilicity, (Hopp T.P., Woods K.R,, 1981, Proc. Natl. Acad. Sci. U.S.A. 78:3824-
3828); Figure 6, Hydropathicity, (Kyte J., Doolittle R.F., 1982, J. Mol. Biol. 157:105-132); Figure 7, Percentage Accessible
Residues (Janin J., 1979 Nature 277:491-492); Figure 8, Average Flexibility, (Bhaskaran R, and Ponnuswamy P.K., 1988.
Int. J. Pept. Protein Res. 32:242-255); Figure 8, Beta-tum (Deleage, G.. Roux B. 1987 Protein Engingering 1:289-294); and
optionally others available in the art, such as on the ProtScale website, were used to identify anligenic regions of each of the

191P4D12(b) variant proteins. Each of the above amino acid profiles of 191P4D12(b) variants were generated using the
following ProtScale parameters for analysis: 1) A window size of ; 2) 100% weight of the window edges compared to the
window center; and, 3) amino acid profile values normalized to lie between 0 and 1.

Hydrophilicity (Figure 5), Hydropathicity (Figure 6) and Percentage Accessible Residues (Figure 7) profiles were
used to determine stretches of hydrophilic amino acids (i.e., values grealer than 0.5 on the Hydrophilicity and Percentage
Accessible Residues profile, and values less than 0.5 on the Hydropathicity profile). Such regions are likely to be exposed to
the aqueous environment, be present on the surface of the protein, and thus avallable for immune recognition, such as by
antibodies.

Average Flexibility (Figure 8) and Beta-turn (Figure 9 profiles determine strefches of amino acids (Le., values
greater than 0.5 on the Beta-turn profile and the Average Flexibility profile) that are not constrained in secondary structures
such as beta sheets and alpha heﬁées. Such regions are also more likely to be exposed on the protein and thus accessible
to immune recognition, such as by antibodies. )

Antigenic sequences of the 191P4D12(b) variant proteins indicated, e.g., by the profiles set forth in Figure 5(A-C),
Figure 6(A-C), Figure 7(A-C}, Figure 8{A-C), and/or Figure 9(A-C) are used to prepare immunogens, either peptides or
nuclelc acids that encode them, to generate therapeutic and diagnostic anti-191P4D12(b) antibodies. The immunogen can
be any 5, 6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50 or more than 50
contiguous amino acids, or the coresponding nucleic acids that encode them, from the 191P4D12(b) protein variants listed
in Figures 2 and 3, of which the amino acid profiles are shown in Figure 9, or are identical fo the variant sequences that are
the same as a variant depicted in figure 9. In particular, peptide immunogens of the invention can comprise, a peptide region
of at least 5 amino acids of Figures 2 and 3 in any whole number increment that includes an amino acid position having a
value greater than 0.5 in the Hydrophilicity profiles of Figure 5; a peptide region of at least 5 amino acids of Figures 2 and 3
in any whole number increment that includes an amino acid position having a value less than 0.5 in the Hydropathicity profile
of Figures 6 ; a peplide region of at least 5 amino acids of Figures 2 and 3 in any whole number increment that includes an
amino acid position having a value greater than 0.5 in the Percent Accessible Residues profiles of Figure 7; a peptide region
of at least 5 amino acids of Figures 2 and 3 in any whole number increment that includes an amino acid position having a
value greater than 0.5 in the Average Flexibility profiles on Figure 8 ; and, a peptide regicn of at least 5 amino acids of
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Figures 2 and 3 in any whole number increment that includes an amino acid position having a value greater than 0.5in the
Beta-turn profile of Figures 9 . Peplide immunagens of the invention can also comprise nucleic acids that encode any of the
forgoing.

All immunogens of the invention, peptide or nucleic acid, can be embodied in human unit dose form, or comprised
by a composition that includes a pharmaceutical excipient compatible with human physiclogy.

The secondary structure of 191P4D12(b) protein variants 1, 7, and 9, namely the predicted presence and location
of alpha helices, extended strands, and random coils, is predicted from the primary amino acid sequence using the HNN -
Hierarchical Neural Netwark method (Guermeur, 1997)
accessed from the ExPasy molecular biology server located on the World Wide Web - The analysis
Indicates that 191P4D12(b) variant 1 is composed of 24.90% alpha helix, 18.63% extended strand, and 56.47% random coil
(Figure 13A). Variant 6 is composed of 28.47% alpha helix, 19.32% extended strand, and 52.20% random coil {Figure 13B).
Variant 7 is composed of 26.19% alpha helix, 18.76% extended strand, and 55.05% random coll {Figure 13C). Variant 7 is
composed of 56.20% alpha helix, 8.76% extended strand, and 35.04% random coil (Figure 13D).

Analysis for the potential presence of transmembrane domains in the 191P4D12(b) variant proteins was carried out
using a variety of fransmembrane prediction algorithms accessed from the ExPasy molecular biology server located on the
World Wide Web at (.expasy.chitoolsf). Shown graphically in figure 13E and 13F are the results of analysis of variant 1
depicting the presence and location of 1 transmembrane domain using the TMpred program {Figure 13E) and 1
transmembrane domain sing the TMHMM program (Figure 13F). Shown graphically in figure 13G and 13H ere the restlis
of analysis of variant & depicting the presence and location of 1 fransmembrane domains using the TMpred program (Figure
13G) and 1 fransmembrane domain using the TMHMM program (Figure 13H). Shown graphically in figure 13! and 13J are
the results of analysis'of variant 7 depicting the presence and location of 1 transmembrane domain using the TMpred
program (Figure 131) and 1 transmembrane domain using the TMHMM program (Figure 13J). Shown graphically in figure
13K and 13L are the results of anslysis of variant 9 depicting the presence and lacation of 2 transmembrane domains using
the TMpred program (Figure 1K) and 1 transmembrane domain using the TMHMM program (Figure 13L). The results of
each program, namely the amino aclds encoding the transmembrane domains are summarized in Table VI and Table L.

Example 10; Generation of 191P4D12(b) Polyclonal Antibodies

Polyclonal antibodies can be raised in amammal, for example, by ene 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 multiple
subcutaneous or intraperitoneal injections. In addition to immunizing with a full length 191P4D12(b) protein variant,
computer algorithms are employed in design of immunogens that, based on amino acid sequence analysis contain
characteristics of being antigenic and available for recognition by the immune system of the immunized host (see the
Example entitled “Antigenicity Profiles and Secondary Structures”). Such regions would be predicted to be hydrophilic,
flexible, in beta-iurn conformations, and be exposed on the surface of the protein (see, e.g., Figure 5(A-C), Figure 6(A & C),
Figure 7(A:C). Figure 8(A -C), ar Figure 9(A-C) for amino acid profiles that indicate such regioné of 191P4D12(b) protein
variants).

For example, recombinant bacterial fusion proteins or peptides containing hydrophilic, flexible, beta-turn regions of
191P4D12(b) protein variants are used as antigens to generate polyclonal antibodies in New Zealand White rabbits or
monoclonal antibodies as described in Example 11. For example, in 191P4D12(b) variant 1, such reglons include, but are
not limited to, amino acids 27-39, amino acids 93-109, and amino acids 182-204. In sequence unique to variant 7, such
regions include, but are not limited to, amino acids 400-420. In sequence specific for variant 9, such regions include, but are
not limited to, amino acids 80-94. Itis useful to conjugate the immunizing agent to a protein known to be immunogenic in the
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mammal being immunized. Examples of such immunagenic proteins include, but are not limited fo, keyhole limpet
hemocyanin (KLH), serum albumin, bovine thyroglobulin, and soybean trypsin inhibitor. in one embodiment, a peptide
encoding amino acids 52-63 of 191P4D12(b) variant 1 and amino acids 179-197 were each conjugated to KLH and used to
immunize separate rabbits. Alternafively the immunizing agent may include all or portions of the 191 P4D12(b) variant
proteins, analogs or fusion proteins thereof. For example, the 191P4D12(b) variant 1 amino acid sequence can be fused
using recombinant DNA techniques to any one of a variety of fusion protein partners that are well known in the art, such as
glutathione-S-transferase (GST) and HIS tagged fusion proteins. In another embodiment, amino acids 2-349 of
191P4D12(b) variant 1 was fused to GST using recombinant techniques and the pGEX expression vector, expressed,
purified and used to immunize a rabbit. Such fusion proteins are purified from induced bacteria using the appropriate affinity
matrix.

Other recombinant bacterial fusion proteins that may be employed include maltose binding protein, LacZ,
thioredoxin, NusA, or an immunoglcbulin constant region (see the section entitled “Production of 191P4D12(b) in Prokaryotic
Systems" and Current Protocols In Molecular Biology, Volume 2, Unit 16, Frederick M. Ausubul et al. eds., 1995; Linsley,
P.S., Brady, W., Urnes, M., Grosmeire, L., Damle, N., and Ledbetter, L.(1991) J.Exp. Med. 174, 561-566).

In addition to bacterial derived fusion proteins, mammalian expressed protein antigens are also used. These
antigens are expressed from mammalian expression vectors such as the Tagé and Fe-fusion vectors (see the section
entitled *Production of Recombinant 191P4D12(b) in Eukaryotic Systems"), and retain post-translational modifications such
as glycosylations found in native protein. In one embodiment, amino acids 31-347 of variant 1, encoding the exiracellular
domain, was cloned into the Tag5 mammalian secretion vector, and expressed in 293T cells resulting in a soluble secreted
protein (Figure 22). The recombinant protein is purified by metal chelate chromatography from tissue culture supernatants of
293T cells stably expressing the recombinant vector. The purified Tag5 191PAD12(b) protein is then used as immunogen.

During the immunization protocol, it is useful to mix or emulsify the antigen in adjuvants that enhance the immune
response of the host animal. Examples of adjuvants include, but are not limited to, complete Freund's adjuvant (CFA) and
MPL-TDM adjuvant (monophosphory! Lipid A, synthetic trehalose dicorynomycalate).

In a typical protocol, rabbits are initially immunized subcutaneously with up to 200 g, typically 100-200 pg, of
fusion protein or peptide conjugated to KLH mixed in complete Freund's adjuvant (CFA). Rabbits are then injected
subcutaneously every two weeks with up to 200 pg, typically 100-200 pg, of the immunogen in incomplete Freund’s adjuvant
(IFA). Test bleeds are taken approximately 7-10 days following each immunization and used to monitor the titer of the
antiserum by ELISA.

To test reactivity and specificity of immune serum, such as the rabbit serum derived from immunization with the
Tag5 -191P4D12(b) variant 1 protein, the full-length 191P4D12(b) variant 1 cDNA is cloned into pCDNA 3.1 myc-his
expression vector (Invitrogen, see the Example entitled “Production of Recombinant 191 P4D12(b) in Eukaryotic Systems”).
After transfection of the constructs into 293T cells, cell lysates are probed with the anti-191P4D12(b) serum and with anti-His
antibody (Santa Cruz Biotechnologies, Santa Cruz, CA) to determine specific reactivity to denatured 191P4D12(b) protein
using the Westem blot technique. In addition, the immune serum is tested by fluorescence microscopy, flow cytometry and
immunoprecipitation against 293T (Figure 22) and other recombinant 191P4D12(b)-expressing cells to determine specific
recognition of native protein. Western blot, immunoprecipitation, fluorescent microscopy, and flow cytometric techniques
using cells that endogenously express 191P4D12(b) are also carried out to test reactivity and specificity.

Anti-serum from rabbits immunized with 191P4D12(k) variant fusion proteins, such as GST and MBP fusion proteins, are
purified by depletion of antibodies reactive to the fusion partner sequence by passage over an affinity column containing the
fusion partner either alone or in the context of an irrelevant fusion protein. For example, antiserum derived from a GST-

191P4D12(b) variant 1 fusion protein is first purified by passage over a column of GST protein covalently coupled to AffiGe!
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matrix (BioRad, Hercules, Calif.). The antiserum is then affinity purified by passage over a column composed of a MBP-
191P4D12(b) fusion protein covalently coupled to Affigel matrix. The serum is then further purified by protein G affinity
chromatography to isolate the IgG fraction. Sera from other His-tagged antigens and peptide immunized rabbits as well as
fusion partner depleted sera are affinity purified by passage over a column matrix composed of the original protsin
immunogen or free peptide.

Example 11: Generation of 191P4D12(b) Monoclonal Antibodies (mAbs)
In one embodiment, therapeutic mAbs to 191P4D12(b) variants comprise those that react with epitopes specific for

each variant protein or specific to sequences in common between the variants that would disrupt or modulate the biological
function of the 191P4D12(b) variants, for example those that would disrupt the interaction with ligands and binding partners.
Immunogens for generation of such mAbs include those designed to encade or contain the entire 191P4D12(b) protein
variant sequence, regions of the 191P4D12(b) protein variants predicted to be antigenic from computer analysis of the amino
acid sequence (see, e.g., Figure 5(A-C}, Figure 6(A-C), Figure 7(A-C), Figure 8(A-C), or Figure 9(A-C), and the Example
entitled “Antigenicity Profiles”). Immunogens include peptides, recombinant bacterial proteins, and mammalian expressed
Tag 5 proteins and human and murine IgG FC fusion proteins. In addition, cells engineersd to express high levels of a
respective 191P4D12(b) variant, such as 293T-191P4D12(b) variant 1 or 300.19-191P4D12(b) variant 1murine Pre-B cells,
are used to immunize mice.

To generate mAbs to a 191P4D12(b) variant, mice are first immunized intraperitoneally (IP) with, typically, 10-50
ug of protein immunogen or 107 191P4D12(b)-expressing cells mixed in complete Freund's adjuvant. Mice are then
subsequently immunized IP every 2-4 weeks with, typically, 10-50 pg of protein immunogen or 107 cells mixed in incomplete
Freund's adjuvant. Aliernatively, MPL-TDM adjuvant is used in immunizations. In addition to the above protein and cell-
based immunization strategies, a DNA-based immunization protocol is employed in which a mammalian expression vector
encoding a 191P4D12(b) variant sequence is used to immunize mice by direct injection of the ptasmid DNA. For example,
amino acids 31-347 was cloned info the Tag5 mammalian secretion vector and the recombinant vector will then be used as
immunogen. In another example the same amino acids are cloned into an Fe-fusion secretion vector in which the
191P4AD12(b) variant 1 sequence is fused at the amino-terminus fo an IgK leader sequence and at the carboxyl-terminus to
the coding sequence of the human or murine IgG Fcregion. This recombinant vector is then used as immunogen. The
plasmid immunization protocols are used in combination with purified proteins expressed from the same vector and with cells
expressing the respective 191P4D12(b) variant.

During the immunization protocol, test bleeds are taken 7-10 days following an injection to monitor titer and
specificity of the immune response. Once appropriate reactivity and specificity is obtained as determined by ELISA, Western
blotting, immunoprecipitation, fluorescence microscopy, and flow cytometric analyses, fusion and hybridoma generation is
then carried out with established procedures well known in the art (see, e.g., Harlow and Lane, 1988).

In ene embodiment for generating 191P4D12(b) monoclonal antibodies, a Tag5-191P4D12(b) variant 1 antigen
encoding amino acids 31-347, was expressed (Figure 22) and then purified from stably transfected 293T cells. Balb C mice
are initially immunized intraperitoneally with 25 g of the Tag5-191P4D12(b) variant 1 protein mixed in complete Freund's
adjuvant. Mice are subsequently immunized every two weeks with 25 pg of the antigen mixed in incomplete Freund's
adjuvant for a total of three immunizations. ELISA using the Tag5 antigen determines the titer of serum from immunized
mice. Reactivity and specificity of serum to full length 191P4D12(b) variant 1 protein is monitored by Western blotting,
immunoprecipitation and flow cytometry using 293T cells fransfected with an expression vector encoding the 191P4D12(b)
variant 1 cDNA (see e.g., the Example entited “Production of Recombinant 191P4D12(b) (a) & (b} in Eukaryotic Systems”
and Figure 22). Other recombinant 191P4D12(b) variant 1-expressing cells or cells endogenously expressing 191P4D12(b)
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variant 1 are also used. Mice showing the strongsst reactivity are rested and given a final injection of Tag5 antigen in PBS
and than sacrificed four days later. The spleens of the sacrificed mice are harvested and fused to SPO/2 myeloma cells
using standard procedures (Harlow and Lane, 1988). Supematants from HAT selecied growth wells are scraened by ELISA,
Western blot, immunoprecipitation, flucrescent microscopy, and flow cylomeiry fo identify 191P4D12(b) specific antibody-
producing clones.

To generate monoclnal anibodies thal are specific for each 191P4D12(b) variant protein, immunogens are
designed to encode sequences unique for each variant. In one embodiment, a GST-fusion anfigen encoding the ful
sequence of 191P4D12(b) variant 8 (AA 1-137) is produced, purified, and used as immunogen to derive monaclonal
antibodies specific to 191P4D12(b) variant 2. In another embodiment, an antigenic peptide composed of amino acids 400-
420 of 191P4D12(b) variant 7 is coupled fo KLH and used as immunogen. Hybridoma supernatants are then screened on
the respective anfigen and then further screened on cells expressing the specific variant and cross-screened on calls
expressing the other variants fo derive variant-specific monocional antibodies.

The binding affinity of a 191P4D12{b) variant monoclonal antibody is determined using standard technologies.
Affinity measurements quantify the strangth of antibody to epitope binding and are used to help define which 191P4D1 2(b)
varlant monoclonal antibodies preferred for diagnostic or therapeutic use, as appreciated by one of skifl in the art. The

BlAcore™ system (Uppsala, Sweden) is a preferred method for determining binding affinity, The BlAcore™ system uses surface
plasmon resonance (SPR, Welford K. 1891, Opt. Quant. Elect. 23:1; Marton and Myszka, 1998, Methods in Enzymology 285
-+ 268) to monitor biomolecular interactions in real fime. BlAcore™ analysis conveniently generates association rate donétahts,

dissociafion rate constants, equilibrium dissociation constants, and affinity constants.

Example 12: HLA Class | and Class ii Binding Assays

HLA class | and class l binding assays using purified HLA molecules are performed in accordance with disclosed
protocols {e.g., PCT publications WO 94/20127 and WO 94/03205; Sidney ef al, Current Protocols in Immunology 18.3.1
(1988); Sidney, of al, J Jmmunol 154:247 (1995); Sette, of al, Mol immunol 31:813 (1994)). Briefly, purified MHC
molecules (5 to 500 nM) are incubated with various uniabeled peptide inhibitors and 1-10 nM *Siradiolabeled probe peptides
as described. Following incubation, MHC-peptide complexes are separated from free peptide by gel filtration and the fraction
of peptide bound is determined. Typically, in prefiminary experiments, each MHC preparation is tilered in the presence of
fixed amounts of radiolabeled peptides to determine the concentration of HLA molecules necessary to bind 10-20% of the
{otal radioactivity. Al subsequent inhibition and direct binding assays are performed using these HLA concentrations.

Since under these condifions flabel[<[HLA] and ICsofHLA], the measured ICw ‘values are ressonable
approximations of the true Kp values. Peptide inhibitors are typically tested at concentrations ranging from 120 pg/mi to 1.2
ng/ml, and are lested in two to four completely independent experiments. To allow comparison of the data obtained in
different experiments, a relative binding figure is calculated for each pepiide by dividing the ICs of a posilive control for
inhibition by the 1Cso for each tested peplide (typically untabeled versions of the radiofabeled probe peptide). For database
purposes, and inter-experiment comparisons, relative binding values are compiled. These values can subsequently be
converted back into 1Cso M values by dividing the ICso M of the positive contrals for inhibition by the relative binding of the
peplide of interest. This method of data compilation is accurate and consistent for comparing peptides that have been tested
on different days, or with different lots of purified MHC.

Binding assays as outtined above may be used to analyze HLA supermotif andfor HLA motif-bearing peptides (see
Table IV),

Example 13: ldentification of HLA Supermotif-
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HLA vaccine compositions of the invention can include multiple epitopes. The multiple epitopes can comprise
multiple HLA supermotifs or motifs to achieve broad population coverage. This example illustrates the identification and
conﬁrmatibn of supermotif- and motif-bearing epitopes for the inclusion in such a vaccine composition. Calculation of
population coverage is performed using the strategy described below.

Computer searches and algorithms for identification of supermotif and/or motif-bearing epitopes

The searches performed to identify the motif-bearing peptide sequences in the Example entitled “Antigenicity
Profiles” and Tables VIII-XXI and XXII-XLIX employ the protein sequence data from the gene product of 191P4D12(b) set
forth in Figures 2 and 3, the specific search peptides used to generate the tables are listed in Table VII.

Computer searches for epitopes bearing HLA Class | or Class Il supermotifs or motifs are performed as follows. Al
franslated 191P4D12(b) protein sequences are analyzed usihg a text string search software program to identify potential
peptide sequences containing appropriate HLA binding motifs; such programs are readily produced in accordance with
information in the art in view of known motifisupermotif disclosures. Furthermore, such calculations can be made mentally.

Identified A2-, A3-, and DR-supermotif sequences are scored using polynomial algorithms to predict their capacity
to bind to specific HLA-Class | or Class Il molecules. These polynomial algorithms account for the impact of different amino
acids at different positions, and are essentially based on the premise that the overall affinity (or AG) of peptide-HLA molecule
interactions can be approximated as a linear polynomial function of the type:

'AG" = X @2 X 83 wv.... X i

where & is a coefficient which represents the effect of the presence of a given amino acid (j) at a given position (i)
along the sequence of a peptide of n amino acids. The crucial assumption of this method is that the effects at each position
are essentially independent of each other (i.e., independent binding of individual side-chains). When residue j occurs at
" position i in the peptide, it is assumed to contribute a constant amount ji to the free energy of binding of the peptide
irrespective of the sequence of the rest of the peptide.

The method of derivation of specific algorithim coefficients has been described in Gulukota ef al., J. Mol. Biol.
267:1258-126, 1997, (see also Sidney et al., Human Immunol. 45:79-93, 1996; and Southwood et al., J. Immunol. 160:3363-
3373, 1998). Briefly, for all j positions, anchor and non-anchor alike, the geometric mean of the average relative binding
(ARB) of all peptides carrying j is calculated relative to the remainder of the group, and used as the estimate of j. For Class
{| peptides, if multiple alignments are possible, only the highest scoring alignment is utilized, following an iterative procedure.
To calculate an algorithm score of a given peptide in a test set, the ARB values corresponding to the sequence of the peptide
are multiplied. If this product exceeds a chosen threshold, the peptide is predicted to bind. Appropriate thresholds are
chosen as a funclion of the degree of stringency of prediction desired.

Selection of HLA-A2 supertype cross-reactive pepfides

Protein sequences from 191P4D12(b) are scanned utilizing motif identification software, to identify 8-, 9- 10- and
11-mer sequences containing the HLA-A2-supermotif main anchor specificity. Typically, these sequences are then scored
using the protocol described above and the peptides corresponding to the positive-scoring sequences are synthesized and
tested for their capacity to bind purified HLA-A*0201 molecules in vitro (HLA-A*0201 is considered a prototype A2 supertype
molecule).

These peptides are then tested for the capacity to bind to additional A2-supertype molecules (A*0202, A*0203,
A*0206, and A*6802). Peptides that bind to at least three of the five A2-supertype alleles tested are typically deemed A2-
supertype cross-reactive binders. Preferred peptides bind at an affinity equal to or less than 500 nM to three or more HLA-
A2 supertype molecules.
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Selection of HLA-A3 supermotif-bearing epitopes
The 191P4D12(b) protein sequence(s) scanned above is also examined for the presence of peptides with the HLA-

A3-supermotif primary anchors. Peptides corresponding to the HLA A3 supermotii-bearing sequences are then synthesized
and tested for binding to HLA-A*0301 and HLA-A*1101 molecules, the molecules encoded by the two most prevalent A3-
supertype alleles. The peptides that bind at least one of the two alleles with binding affinities of <500 nM, often < 200 nM,
are then tested for binding cross-reactivity to the other common A3-supertype alleles (e.g., A*3101, A*3301, and A*6801) to
identify those that can bind at least three of the five HLA-A3-supertype molecules tested.

Selection of HLA-B7 supermotif bearing epitopes

The 191P4D12(b) protein(s) scanned above is also analyzed for the presence of 8-, 9- 10-, or 11-mer peptides with
the HLA-B7-supermotif. Corresponding peptides are synthesized and tested for binding to HLA-B*0702, the molecule
encoded by the most common B7-supertype allele {i.e., the prototype B7 supertype allels). Peptides binding B0702 with
ICso of <500 nM are identified using standard methods. These peptides are then tested for binding to other common B7-
supertype molecules (e.g., B*3501, B*5101, B*5301, and B*5401). Peptides capable of hinding to three or more of the five
B7-supertype alleles tested are thereby identified.

Selection of A1 and A24 motif-bearing epitopes

To further increase population coverage, HLA-A1 and -A24 epitopes can also be incorporated into vaccine
compositions. An analysis of the 191P4D12(b) protein can also be performed to identify HLA-A1- and A24-motif-containing
sequences.

High affinity and/or cross-reactive binding epitopes that bear other motif and/or supermotifs are identified using
analogous methodology.

Example 14: Confirmation of Immunogenicity

Cross-reactive candidate CTL A2-supermotif-bearing peptides that are identified as described herein are selected
to confirm in vitro immunogenicity. Confirmation is performed using the following methodology:

Target Cell Lines for Cellular Screening:

The .221A2.1 cell line, produced by transferring the HLA-A2.1 gene into the HLA-A, -B, -C null mutant human B-
lymphoblastoid cell line 721.221, is used as the peptide-loaded target to measure activity of HLA-A2.1-restricted CTL. This

cell ine is grown in RPMI-1640 medium supplemented with antibiotics, sodium pyruvate, nonessential amino acids and 10%
(viv) heat inactivated FCS. Cells that express an antigen of interest, or transfectants comprising the gene encoding the
antigen of interest, can be used as target cells to confirm the ability of pepfide-specific CTLs fo recognize endogenous
antigen.

Primary CTL Induction Cultures:

Generation of Dandritic Cells (DC): PBMCs are thawed in RPMI with 30 pg/ml DNAse, washed twice and
resuspended in complete medium (RPMI-1640 plus 5% AB human serum, non-essential amino acids, sodium pyruvate, L-

glutamine and penicillin/streptomycin). The monocytes are purified by plating 10 x 105 PBMC/well in a 6-well plate. After 2
hours at 37°C, the non-adherent cells are removed by gently shaking the plates and aspirating the supernatants. The wells
are washed a fotal of three times with 3 ml RPM! to remove most of the non-adherent and loosely adherent cells. Three mi of
complete medium containing 50 ng/mi of GM-CSF and 1,000 U/ml of IL-4 are then added to each well. TNFois added to the
DCs on day 6 at 75 ng/ml and the cells are used for CTL induction cultures on day 7.
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Induction of CTL with DC and Pepide: CDg+ T-cells are isolaled by positive selection with Dynal immunomagnetic
beads (Dynabeads® M-450) and the detacha-bead® reagent. Typically about 200-250x108 PBMC are processed to obtain
24x108 CD8* T-cells (enough for a 48-well plate culfure). Briefly, the I,DBMCS are thawed in RPMI with 30ug/mi DNAse,
washed once with PBS containing 1% human AB serum and resuspended in PBS/1% AB serum at a concentration of
20x105cells/ml. The magnetic beads are washed 3 times with PBS/AB serum, added to the cells (140pl beads/20x108 cells)
and incubated for 1 hour at 4°C with continuous mixing. The beads and cells are washed 4x with PBS/AB serum to remove
the nonadherent cells and resuspended at 100x108 celisiml (based on the original cell number) in PBS/AB serum containing
100pliml detacha-bead® reagent and 30 pg/ml DNAse. The mixture is incubated for 1 hour at room temperature with
continuous mixing. The beads are washed again with PBS/AB/DNAse to collect the CD8+ T-cells. The DC are collected and
centrifuged at 1300 rpm for 5-7 minutes, washed once with PBS with 1% BSA, counted and pulsed with 40g/ml of peptide
at a cell concentration of 1-2x108/ml in the presence of 3ug/ml Bz- microglobulin for 4 hours at 20°C. The DC are then
irradiated (4,200 rads), washed 1 time with medium and counted again.

Setting up induction cultures: 0.25 ml cytokine-generated DC {at 1x10° cells/ml) are co-cuttured with 0.25ml of
CD8+ T-cells (at 2x108 cell/ml) in each well of a 48-well plate in the presence of 10 ng/ml of IL-7. Recombinant human IL-10
is added the next day at a final concentration of 10 ng/mi and rhuman IL-2 is added 48 hours later at 10 1U/ml.

Restimulation of the induction culfures with peptide-pulsed adherent cells: Seven and fourteen days after the
primary induction, the cells are resfimulated with peptide-puised adherent cells. The PBMCs are thawed and washed twice
with RPM! and DNAse. The cells are resuspended at 5108 celis/ml and irradiated at ~4200 rads. The PBMCs are plated at
2x108 in 0.5 ml complete medium per well and incubated for 2 hours at 37°C. The plates are washed twice with RPMI by
tapping the plate gently to remove the nonadherent cells and the adherent cells pulsed with 10pg/mi of peptide in the
presence of 3 pg/mi B2 microglobulin in 0.25ml RPMU5%AB per well for 2 hours at 37°C. Peptide solution from each well is
aspirated and the wells are washed once with RPMI. Most of the media is aspirated from the induction cultures (CD8+ cells)
and brought to 0.5 ml with fresh media. The cells are then transferred to the wells containing the peptide-pulsed adherent
cells. Twenty four hours later recombinant human 1L-10 is added at a final concentration‘of 10 ng/mi and recombinant
human IL2 is added the next day and again 2-3 days later at 501Uiml (Tsai et al, Critical Reviews in Immunology
18(1-2):65-75, 1998). Seven days later, the cultures are assayed for CTL activity in a 5'Cr release assay. In some
experiments the cultures are assayed for peptide-specific recognition in the in sifu IFNy ELISA at the time of the second
restimulation followed by assay of endogenous recognition 7 days later. After expansion, activity is measured in both assays
for a side-by-side comparison.

Measurement of CTL Iytic activity by 5'Cr release.

Seven days after the second restimulation, cytotoxicity is determined in a standard (5 hr) 5'Cr release assay by
assaying individual wells at a single E:T. Peptide-pulsed targets are prepared by incubating the cells with 10pg/mi peptide
overnight at 37°C.

Adherent target celis are removed from culture flasks with trypsin-EDTA. Target cells are labeled with 200Ci of
51Cr sodium chromate (Dupont, Wilmington, DE) for 1 hour at 37°C. Labeled target cells are resuspended at 108 per ml and
diluted 1:10 with K562 cells at a concentration of 3.3x108/ml {an NK-sensitive erythroblastoma cell line used to reduce non-
specific lysis). Target cells (100 pl) and effectors (1004} are plated in 96 well round-bottom plates and incubated for & hours
at 37°C. At that time, 100 pl of supernatant are collected from each well and percent lysis is determined according to the
formula:

[(cpm of the test sample- cpm of the spontaneous 51Cr release sample)/{cpm of the maximal 5'Cr release sample-
cpm of the spontaneous 5'Cr release sample)] x 100.
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Maximum and spontaneous release are determined by incubafing the labeled targets with 1% Triton™ X-100 and
media alone, respectively. A positive culture is definad as one in which the specific lysis (sample- background) is 10% or
higher in the case of individual wells and is 15% or more at the two highest E:T ratios when expanded culiures are assayed.

In situ Measurement of Human IFNy Production as an indicator of Peplide-spegific and Endogenous Recoanition

Immulan 2 plates are coated with mouse anti-human IFNy monocional antibody (4 pg/mi 0.1M NaHCOs, pHB.2)
overnight at 4°C. The plales are washed with Ca®, Mg2?~free PBS/0.05% Tween™ 20 and blocked with PBS/10% FCS for two .
hours, after which the CTLs (100 pliwell) and targets (100 pliwell) are added to each wel, leaving empty welis for the
standards and blanks (which received media only). The target calls, either peptide-puised or endogenous targets, are used
at a concentration of 1x106 cefls/ml, The plaleé are incubated for 48 hours at 37°C with 5% COs.

Recombinant human IFN-gamma is added to the standard wells starfing at 400 pg or 1200pg/100 microllter/wel
and the plate incubated for two hours at 37°C. The plates are washed and 100 g of bictinylated mouse anti-human IFN-
gamma monoclonal antibody (2 microgram/ml in PBS/3%FCS/0.05% Tween™ 20) are added and incubated for 2 hours at
room femperature. After washing again, 100 microliter HRP-streptavidin (1:4000) are added and the plates incubated for one
hour at room temperature. The plates are then washed 6x with wash buffer, 100 microliter/well developing solution {TMB
1:1) are added, and the plates allowed to develop for 6-15 minutes. The reaction is stapped with 50 microliter/well 1M HsPO
and read at OD450. A culture is considered positive if it measured at least 50 pg of IFN-gamma/weli above background and
is twice the background level of expression.

CTL Expansion.

Those cultures that demonstrate specific iyfic activity against peplide-pulsed targets andfor tumor targets are
expanded over a two week period with anti-CD3. Briefly, 5x104 CD8+ cels are added to a T25 flask cantaining the following:
1x108 irradiated (4,200 rad) PBMC (autologous or allogeneic) per ml, 2¢105 iradiated (8,000 rad) EBV- transformed cells per
ml, and OKT3 (anti-CD3) at 30ng per m! in RPMK1640 containing 10% (viv) human AB serum, non-essential amino acids,
sadium pyruvale, 25uM 2-mercaptoethanol, L-glutamine and penicllin/straptomycin. Recombinant human 1L2 is added 24
hours later at a final concentrafion of 2001U/m! and every three days thereafter with fresh media at 50UMmL. The cells are
spiit if the cell concentration exceeds 1x108/ml and the cultures are assayed between days 13 and 15 at £:T rafios of 30, 10,
3and 1:1 in the 'Cr release assay or at 1x10%ml in the in situ IFNy assay using the same targets as before the expansion.

Cultures are expanded in the absence of anti-CD3* as follows. Those cultures that demonsirate specific lytlc
aciivity against peptide and endogenous targets are selected and 5x10¢ CD8* cells are added to a T25 flask containing the
following: 1x105 auloiogous PBMC per mi which have been pepfide-puised with 10 pgimi peplide for two hours at 37°C and
irradliated (4,200 rad); 2x10° iradiated (8,000 rad) EBV-transformed cells per mi RPMI-1640 containing 10%(v/v) human AB
serum, non-essential A, sodium pyruvate, 25mM 2-ME, L-glutaming and gentamicin.

Immunogenicity t.)f A2 supermofif-bearing peplides

AZ-supermatif cross-reactive binding peplides are tested in the cellular assay for the ability to induce peptide-
specific CTL. in normal individuals. In this analysis, a pepiide is typically considered to be an epitope if it induces peptide-
speclfic CTLs in at leasl individuals, and preferably, aiso recagnizes the endogenously expressed peptide,

Immunogenicity can also be confirmed using PBMCs isolaled from pafients bearing a fumor that expresses
181PADT2(b). Briefly, PBMGs are isolated from pafients, re-stimufated with peptide-pulsed monacytes and assayad for the
ability to recognize peplide-pulsed target cells as well as transfected cells endogenously expressing the antigen,

Evaluafion of A*03/A11 immunogenicity

HLA-A3 supermofit-bearing cross-reactive binding peplides are also evaluated for immunogeniclty using
methodology analogous for that used to evaluate the immunogenicity of the HLA-A2 supermotif peptides.

Evaluation of B immunogenicity
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Immunogenicity screening of the B7-supertype cross-reactive binding peptides identified as set forth herein are
confirmed in @ manner analogous to the confirmation of A2-and A3-supermotif-bearing peptides.
Peptides bearing other supermotifs/motifs, e.g., HLA-A1, HLA-A24 efc. are also confirmed using similar
methodology

Example 15: Implementation of the Extended Supermotif to Improve the Binding Capacity of Native Epitopes by

Creating Analogs
HLA motifs and supermotifs (comprising primary and/or secondary residues) are useful in the identification and

preparation of highly cross-reactive native peptides, as demonstrated herein. Moreover, the definition of HLA motifs and
supermotifs also allows one to engineer highly cross-reactive epitopes by identifying residues within a native peptide
sequence which can be analoged to confer upon the peptide certain characteristics, e.g. greater cross-reactivity within the
group of HLA molecules that comprise a supertype, and/or greater binding affinity for some or all of those HLA molecules.
Examples of analoging peptides to exhibit modulated binding affinity are set forth in this example.

Analoging at Primary Anchor Residues

Peptide engineering strategies are implemented to further increase the cross-reactivity of the epitopes. For
example, the main anchors of A2-supermotif-bearing peptides are altered, for example, to introduce a preferred L, 1, V, or M
at position 2, and | or V at the C-terminus.

To analyze the cross-reactivity of the analog peplides, each engineered analog is initially tested for binding to the
prototype A2 supertype allele A*0201, then, if A*0201 binding capacity is maintained, for A2-supertype cross-reactivity.

Alternatively, a peptide is confirmed as binding one or all supertype members and then analoged to modulate
binding affinity to any one (or more) of the supertype members to add population coverage.

The selection of analogs for immunogenicity in a cellular screening analysis is typically further restricted by the
capacity of the parent wild type (WT) peptide to bind at least weakly, i.e., bind at an [Csq of 5000nM or less, to three of more
A2 supertype alleles. The rationale for this requirement is that the WT peptides must be present endogenously in sufficient
quantity fo be biologically relevant. Analoged peptides have been shown to have increased immunogenicity and cross-
reactivity by T cells specific for the parent epitope (see, e.g., Parkhurst ef al., J. Immunol. 157:2539, 1996; and Pogue et al.,
Proc. Natl. Acad. Sci. USA 92:8166, 1995).

In the cellular screening of these peptide analogs, it is important to confirm that analog-speciﬁc CTLs are also able

to recognize the wild-type peptide and, when possible, target cells that endogenously express the epitope.

Analoging of HLA-A3 and B7-supermotif-bearing peptides

Analogs of HLA-A3 supermotif-bearing epitopes are generated using strategies similar to those employed in
analoging HLA-A2 supermotif-bearing peptides. For example, peptides binding to 3/5 of the A3-supertype molecules are
engineered at primary anchor residues to possess a preferred residue (V, S, M, or A) at position 2,

The analog peptides are then tested for the ability to bind A*03 and A*11 (prototype A3 supertype alleles). Those
peplides that demonstrate < 500 nM binding capacity are then confirmed as having A3-supertype cross-reactivity.

Similarly fo the A2- and A3- motif bearing peptides, peptides binding 3 or more B7-supertype alleles can be
improved, where possible, to achieve increased cross-reactive binding or greater binding affinity or binding half life. B7
supermotif-bearing peptides are, for example, engineered to possess a preferred residue (V, I, L, or F) at the C-terminal
primary anchor position, as demonstrated by Sidney et al. (J. Immunol. 157:3480-3490, 1996).

Analoging at primary anchor residues of other motif and/or supermotif-bearing epitopes is performed in a like
manner.
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The analog peptides are then be confirmed for immunogenicity, typically in & cellular screening assay. Again, it is
generally important o demonstrate that analog-specific CTLs are also able to recognize the wild-type peptide and, when
possible, targets that endogenously express the epitope.

Analoging at Secondary Anchor Residues

Moreover, HLA supermotifs are of value in engineering highly cross-reactive peptides and/or peptides that bind
HLA molecules with increased affinity by identifying particular residues at secondary ancher positions that are associated
with such properties. For example, the binding capacity of a B7 supermotif-bearing peptide with an F residue at position 1 is
analyzed. The peptide is then analoged to, for example, substitute L for F at position 1. The analoged peptide is evaluated
for increased binding affinity, binding half life and/or increased cross-reactivity. Such a procedure identifies analoged
peptides with enhanced properties.

Engineered analogs with sufficiently improved binding capacity or cross-reactivity can also be tested for
immunogenicity in HLA-B7-transgenic mice, following for example, IFA immunization or lipopeptide immunization. Analoged
peptides are additionally tested for the ability to stimulate a recall response using PBMC from patients with 191P4D12(b)-
expressing tumors.

Other analoging strategies

Another form of peptide analoging, unrelated to anchor positions, involves the substitution of a cysteine with o-
amino butyric acid. Due to its chemical nature, cysteine has the propensity to form disulfide bridges and sufficiently alter the
peptide structurally so as to reduce binding capacity. Substitution of a-amino butyric acid for cysteine not only alleviates this
problem, but has been shown to improve binding and crossbinding capabilities in some Instances (see, e.g., the review by
Sette et al,, In: Persistent Viral Infections, Eds. R. Ahmed and I. Chen, John Wiley & Sons, England, 1999).

Thus, by the use of single amino acid substitutions, the binding properties and/or cross-reactivity of peptide ligands
for HLA supertype molecules can be modulated.

Example 16: Identification and confirmation of 191P4D12(b)-derived sequences with HLA-DR binding motifs

Peptide epitopes bearing an HLA class Il supermotif or motif are identified and confirmed as outlined below using
methodology similar to that described for HLA Class | peptides.

Selection of HI A-DR-supermofif-bearing epitopes.

To identify 191P4D12(b)-derived, HLA class || HTL epitopes, a 191P4D12(b) antigen is analyzed for the presence
of sequences bearing an HLA-DR-motif or supermotif. Specifically, 15-mer sequences are selected comprising a DR-

supermotif, comprising a 9-mer core, and three-residue N- and C-terminal flanking regions (15 amino acids fotal).

Protocols for predicting peptide binding to DR molecules have been developed (Southwood ef al., J. Immunol.
160:3363-3373, 1998). These protocols, specific for individual DR molecules, allow the scoring, and ranking, of 9-mer core
regions. Each protocol not only scores peptide sequences for the presence of DR-supermotif primary anchors (i.e., at
position 1 and position 6) within a 8-mer core, but additionally evaluates sequences for the presence of secondary anchors.
Using allele-specific selection tables (see, 6.g., Southwood ef al., ibid.), it has been found that these protocols efficiently
select peptide sequences with a high probability of binding a particular DR molecule. Additionally, it has been found that
performing these protocols in tandem, specifically those for DR1, DR4w4, and DR7, can efficiently select DR cross-reactive
peptides.

The 191P4D12(b)-derived peptides identified above are tested for their binding capacity for various common HLA-
DR molecules. All peptides are initially tested for binding to the DR molecules in the primary panel: DR1, DR4w4, and DR7.
Peptides binding at least two of these three DR molecules are then tested for binding to DR2w2 $1, DR2w2 B2, DR6w19,

107




CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

and DR9 molecules in secondary assays. Finally, peptides binding at least two of the four secondary panel DR molecules,
and thus cumulatively at least four of seven different DR molecules, are screened for binding to DRAw15, DR5w11, and
DR8w2 molecules in tertiary assays. Peptides binding at least seven of the ten DR molecules comprising the primary,
secondary, and tertiary screening assays are considered cross-reactive DR binders. 191 P4D12(b)-derived peptides found to
bind common HLA-DR alleles are of particular interest.

Selection of DR3 motif peptides

Because HLA-DR3 is an allele that is prevalent in Caucasian, Black, and Hispanic populations, DR3 binding
capacity is a relevant criterion in the selection of HTL epitopes. Thus, peptides shown to be candidates may also be
assayed for their DR3 binding capacity. However, in view of the binding specificity of the DR3 motif, peptides binding only to
DR3 can also be considered as candidates for inclusion in a vaccine formulation.

To efficiently identify peptides that bind DR3, target 191P4D12(b) antigens are analyzed for sequences carrying
one of the two DR3-specific binding motifs reported by Geluk et al. (J. Immunol. 162:5742-5748, 1994). The carresponding
peptides are then synthesized and confirmed as having the ability to bind DR3 with an affinity of 1M or better, i.e., less than
1 M. Peptides are found that meet this binding criterion and qualify as HLA class Il high affinity binders.

DR3 binding epitopes identified in this manner are included in vaccine compositions with DR supermotif-bearing
peptide epitopes.

Similarly to the case of HLA class | motif-bearing peptides, the class Il motif-bearing peptides are analoged to
improve affinity or cross-reactivity. For example, aspartic acid at position 4 of the 9-mer core sequence is an optimal residue
for DR3 binding, and substitution for that residue often improves DR 3 binding.

Example 17: Immunogenicity of 191P4D12(b)-derived HTL epitopes
This example determines immunogenic DR supermotif- and DR3 motif-bearing epitopes among those identified

using the methodology set forth herein.

Immunogenicity of HTL epitopes are confirmed in a manner analogous to the determination of immunogenicity of
CTL epitopes, by assessing the ablity to stimulate HTL responses and/or by using appropriate transgenic mouse models.
| Immunogenicity is determined by screening for: 1.) in vitro primary induction using normal PBMC or 2.) recall responses from
patients who have 191P4D12(b)-expressing tumors.

Example 18: Calculation of phenotypic frequencies of HLA-supertypes in various ethnic backgrounds to determine

breadth of population coverage

This example illustrates the assessment of the breadth of population coverage of a vaccine composition comprised
of multiple epitopes comprising multiple supermotifs and/or motifs.

In order to analyze population coverage, gene frequencies of HLA alleles are determined. Gene frequencies for
each HLA allele are calculated from antigen or allele frequencies utilizing the binomial distribution formulae gf=1-(SQRT(1-
af)) (see, e.g., Sidney et al., Human Immunol. 45:79-93, 1996). To obtain overall phenotypic frequencies, cumulative gene
frequencies are calculated, and the cumulative antigen frequencies derived by the use of the inverse formula [af=1-(1-Cgf)?]

Where frequency data is not available at the level of DNA typing, correspondence to the serologically defined
antigen frequencies is assumed. To obtain total potential supertype population coverage no finkage disequilibrium is
assumed, and only alleles confirmed to belong to each of the supertypes are included (minimal estimates). Estimates of lotal
potential coverage achieved by inter-loci combinations are made by adding to the A coverage the proportion of the non-A
covered population that could be expected to be covered by the B alleles considered (e.g., total=A+B*(1-A)). Confirmed
members of the A3-like supertype are A3, A11, A31, A*3301, and A*6801. Although the A3-like supertype may also include
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A34, ABB, and A*7401, these alleles were not included in overall frequency calculations. Likewise, confirmed members of
the A2-like supertype family are A*0201, A*0202, A*0203, A*0204, A*0205, A*0206, A*0207, A*6802, and A*6901. Finally,
the B7-like supertype-confirmed alleles are; B7, B*3501-03, B51, B*5301, B*5401, B*5501-2, B*5601, B*6701, and B*7801
(potentially also B*1401, B*3504-06, B*4201, and B*5602).

Population coverage achieved by combining the A2-, A3- and B7-supertypes is approximately 86% in five major
ethnic groups. Coverage may be extended by including peptides bearing the A1 and A24 motifs. On average, A1 is present
in 12% and A24 in 29% of the population across five different major ethnic groups (Caucasian, North American Black,
Chinese, Japanese, and Hispanic). Together, these alleles are represented with an average frequency of 39% in these
same ethnic populations. The total coverage across the major ethnicities when A1 and A24 are combined with the coverage
of the A2-, A3- and B7-supertype alleles is >95%, see, e.g., Table IV (G). An analogous approach can be used to estimate
population coverage achieved with combinations of class Il motif-bearing epitopes.

Immunogenicity studies in humans (e.g., Bertoni ef al,, J. Clin. Invest. 100:503, 1997; Doolan et al., Immunity 7:97,
1997, and Threlkeld et al., J. Immunol. 159:1648, 1997) have shown that highly cross-reactive binding peptides are almost
always recognized as epitopes. The use of highly cross-reactive binding peptides is an important selection criterion in
identifying candidate epitopes for inclusion in a vaccine that is immunogenic in a diverse population.

With a sufficient number of epitopes (as disclosed herein and from the art), an average population coverage is
predicted to be greater than 85% in each of five major ethnic populations. The game theory Monte Carlo simulation analysis,
which is known in the art (see e.g., Osborne, M.J. and Rubinstein, A. “A course in game theory” MIT Press, 1994), can be
used to estimate what percentage of the individuals in a population comprised of the Caucasian, North American Black,
Japanese, Chinese, and Hispanic ethnic groups would recognize the vaccine epitopes described herein. A preferred

percentage is 90%. A more preferred percentage is 95%.

Example 19: CTL Recognition Of Endogenously Processed Antigens After Priming

This example confirms that CTL induced by native or analoged peplide epitopes identified and selected as
described herein recognize endogsnously synthesized, i.e., native antigens.

Effector cells isolated from transgenic mice that are immunized with peptide epitopes, for example HLA-A2
supermotif-bearing epitopes, are re-stimulated in vitro using peptide-coated stimulator cells. Six days later, effector cells are
assayed for cytotoxicity and the cell lines that contain peptide-specific cytotoxic activity are further re-stimulated. An
additional six days later, these cell lines are tested for cytotoxic activity on 51Cr labeled Jurkat-A2.1/K® target cells in the
absence or presence of peptide, and also tested on 5'Cr labeled target cells bearing the endogencusly synthesized antigen,
i.e. cells that are stably transfected with 191P4D12(b) expression vegtors.

The results demonstrate that CTL lines obtained from animals primed with peptide epitope recognize
endogenously synthesized 191P4D12(b) antigen. The choice of transgenic mouse model to be used for such an analysis
depends upon the epitope(s) that are being evaluated. In addition to HLA-A*0201/K transgenic mice, several other
transgenic mouse models including mice with human A11, which may also be used to evaluate A3 epitopes, and B7 alleles
have been characterized and others (e.g., transgenic mice for HLA-A1 and A24) are being developed. HLA-DR1 and HLA-
DR3 mouse models have also been developed, which may be used to evaluate HTL epitopes.

Example 20: Activity Of CTL-HTL Conjuaated Epitopes In Transgenic Mice

This example illustrates the induction of CTLs and HTLs in transgenic mice, by use of a 191P4D12(b)-derived CTL
and HTL peptide vaccine compositions. The vaccine composition used herein comprise peptides to be administered to a
patient with a 191P4D12(b)-expressing tumor. The peptide composition can comprise multiple CTL and/or HTL epitopes.
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The epitopes are identified using methodology as described herein. This example also illustrates that enhanced
immunogenicity can be achieved by inclusion of one or more HTL epitopes in a CTL vaccine composition; such a peptide
composition can comprise an HTL epitope conjugated to a CTL epitope. The CTL epitope can be one that binds to multiple
HLA family members at an affinity of 500 nM or less, or analogs of that epitope. The peptides may be lipidated, if desired.

Immunization procedures: Immunization of transgenic mice is performed as described (Alexander et al., J.
Immunol. 159:4753-4761, 1997). For example, A2/Kb mice, which are transgenic for the human HLA A2.1 allele and are
used to confirm the immunogenicity of HLA-A*0201 mofif- or HLA-A2 supermoti-bearing epitopes, and are primed
subcutaneously (base of the tail) with a 0.1 ml of peptide in Incomplete Freund's Adjuvant, or if the peptide composition is a
lipidated CTL/HTL conjugate, in DMSO/saline, or if the peptide compositicn is a polypeptide, in PBS or Incomplete Freund's
Adjuvant. Seven days after priming, splenocytes obtained from these animals are restimulated with syngenic irradiated LPS-
activated lymphoblasts coated with peptide.

Cell lines: Target cells for peptide-specific oytotoxicity assays are Jurkat cells transfected with the HLA-A2.1/Kb
chimeric gene {e.g., Vifiello ef al., J. Exp. Med. 173:1007, 1991)

In vitro CTL activation: One week after priming, spleen cells (30x108 celis/flask) are co-cultured at 37°C with
syngeneic, irradiated (3000 rads), peptide coated lymphoblasts (10x108 cellslask) in 10 ml of culture medium/T25 flask.
After six days, effector cells are harvested and assayed for cytotoxic activity.

Assay for cytotoxic activity: Target cells (1.0to 1.5x10¢) are incubated at 37°C in the presence of 200 pl of 51Cr.
After 60 minutes, cells are washed three times and resuspended in R10 medium. Peptide is added where required ata
concentration of 1 ug/ml. For the assay, 104 5'Cr-labeled target cells are added to different concentrations of effector cells
(final volume of 200 i) in U-bottom 96-well plates. After a six hour incubation period at 37°C, a 0.1 m! aliquot of supematant
is removed from each well and radioactivity is determined in a Micromedic automatic gamma counter. The percent specific
lysis is determined by the formula: percent specific release = 100 x (experimental release - spontaneous release)/(maximum
release - spontaneous release). To facilitate comparison between separate CTL assays run under the same conditions, %
s1Cr release data is expressed as lylic units/108 cells. One lytic unit s arbitrarily defined as the number of effector cells
required to achieve 30% lysis of 10,000 target cells in a six hour *'Cr release assay. To obtain specific lytic units/105, the
lytic units/10¢ obtained in the absence of peptide is subtracted from the Iytic units/108 obtained in the presence of peptide.
For example, if 30% S'Cr release is obtained at the effector (E): target (T) ratio of 50:1 (i.e., 5x10 effector cells for 10,000
targets) in the absence of peptide and 5:1 (i.e., 5x10* effector cells for 10,000 targets) in the presence of peptide, the specific
lytic units would be: [(1/50,000)-(1/500,000)] x 10° = 18 LU.

The results are analyzed fo assess the magnitude of the CTL responses of animals injected with the immunogenic
CTLMTL conjugate vaccine preparation and are compared to the magnitude of the CTL response achieved using, for
example, CTL epitopes as outlined above in the Example entitled “Confirmation of Immuncgenicity.” Analyses similar to this
may be performed to confirm the immunogenicity of peptide conjugates containing multiple CTL epitopes and/or multiple HTL
epitopes. In accordance with these procedures, it is found that a CTL response is induced, and concomitantly that an HTL.

response is induced upon administration of such compositions.

Example 21: Selection of CTL and HTL epitopes for inclusion in a 191P4D12(b)-specific vaccine.

This example iflustrates a procedure for sélecting peptide epitopes for vaccine compositions of the invention. The
peptides in the composition can be in the form of a nucleic acid sequence, either single or one or more sequences (i.e.,
minigene) that encodes peptide(s), or can be single and/or polyepitopic peptides.

The following principles are ufilized when selecting a plurality of epitopes for inclusion in a vaccine composition.
Each of the following principles is balanced in order to make the selection.
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Epitopes are selected which, upon administration, mimic immune respenses that are correlated with 191P4D12(b)
clearance. The number of epitopes used depends on‘cbservations of patients who spontaneously clear 191P4D12(b). For
example, If it has been observed that patients who spontaneously clear 191PAD12(b)-expressing cells generéte an immune
response fo at least three (3) epitopes from 191P4D12(b) antigen, then at least three epitopes should be included for HLA
class I. A similar rationale Is used to determine HUA class Il epitopes.

Epitopes are often selected that have a binding affinity of an 1Ca of 500 nM or less for an HLA class | molecule, or
for class I, an 1Cso of 1000 nM or less; or HLA Class | peplides with high binding scores from the BIMAS web site.

In order to achieve broad coverage of the vaccine through out a diverse population, sufficient supermotif bearing
peptides, or a sufficient array of allele-specific motif bearing peptides, are selected to give broad population coverage. In
one embodiment, epitopes are selected to provide at least 80% population coverage. A Monte Carlo analysis, a statistical
evaluation known in the art, can be employed lo assess breadth, or redundancy, of population coverage.

When creating pblyepitopic compositions, or a minigene that encodes same, it is typically desirable to generate the
smallest peptide possible that encompasses the epitopes of interest. The principles employed are similar, if not the same, as
those employed when selecting a peptide comprising nested epitopes. For example, a protein sequence for the vaccine
composition is selected because it has maximal number of epitopes contained within the sequence, i.e., it has a high
concentration of epitopes. Epitopes may be nested or overlapping (i.e., frame shifted relative to one another). For example,
with overlapping epitopes, two 9-mer epitopes and one 10-mer epitope can be present in a 10 amino acid peptide. Each
epitope can be exposed and bound by an HLA molecule upon administration of such a peptide. A multi-epitopic, peptide can
be generated synthetically, recombinantly, or via cleavage from the native source. Alternatively, an analog can be made of
this nalive sequence, whereby one or more of the epitopes comprise substitutions that alter the cross-reactivity and/or
binding affinity properties of the polyepitopic peptide. Such a vaccine composition is administered for therapeutic or
prophylactic purposes. This embodiment provides for the possibility that an as yet undiscovered aspect of immune system
processing will apply to the native nested sequence and thereby facilitate the production of therapeutic or prophylactic
immune response-inducing vaccine compositions. Additionally such an embodiment provides for the possibility of motif-
bearing epitopes for an HLA makeup that is presently unknown. Furthermore, this embodiment (absent the creating of any
analogs) directs the immune response to multiple peptide sequences that are actually present in 191P4D12(b), thus avoiding
the need to evaluate any junctional epitopes. Lastly, the embodiment provides an economy of scale when producing nucleic
acid vaccine compositions. Related to this embodiment, computer programs can be derived in accordance with principles in
the art, which identify in a target sequence, the greatest number of epitopes per sequence length.

A vaccine composition comprised of selected peptides, when administered, is safe, efficacious, and elicits an
immune response similar in magnilude to an immune response that controls or clears cells that bear or overexpress
191P4D12(b). '

Example 22: Construction of “Minigene” Multi-Epitope DNA Plasmids

This example discusses the construction of a minigene expression plasmid. Minigene plasmids may, of course,
contain various configurations of B cell, CTL and/or HTL epitopes or epitope analogs as described herein.

A minigene expression plasmid typically includes multiple CTL and HTL peptide epitopes. In the present exampie,
HLA-A2, -A3, -B7 supermotit-bearing peptide epitopes and HLA-A1 and -A24 motif-bearing peptide epitopes are used in
conjunction with DR supermotif-bearing epitopes andlor DR3 epitopes. HLA class | supermotif or motif-bearing peptide
epitopes derived 191P4D12(b), are selected such that multiple supermotifs/mofifs are represented to ensure broad
population coverage. Similarly, HLA class Il epitopes are selected from 191P4D12(b) to provide broad population coverage,
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i.e. both HLA DR-1-4-7 supermofif-bearing epitopes and HLA DR-3 motif-bearing epitopes are selected for inclusion in the
minigene construct. The selected CTL and HTL epitopes are then incorporated into & minigene for expression in an
expression vector,

Such a construct may additionally include sequences that direct the HTL epltopes to the endoplasmic reticulum.
For example, the 1i protein may be fused o one or more HTL. epitopes as described in the art, wherein the CLIP sequence of
the li protein is removed and replaced with an HLA class Il epilope sequence so that HLA class il epilope is directed to the
endoplastic reficulum, where the epltope binds o an HLA class |l molecules.

This example lliustrates the methods to be used for construction of a minigene-bearing expression plasmid. Other
expression vectors that may be used for minigene composltions are available and known to those of skill in the art.

The minigene DNA plasmid of this example contains a consensus Kozak sequence and 2 consensus murine kappa
lg-light chain signal sequence followed by CTL and/or HTL epitopes selected in accordance with principles disclosed herein.
The sequence encodes an open reading frame fused to the Myc and His antibody spitope tag coded for by the pcDNA 3.1
Myc-His vactor.

Overlapping oligonucleotides that can, for example, average about 70 nucleatides in length with 15 nucleotide
overlaps, are synihesized and HPLC-purified. The oligonucleofides encode the selected peptide epitopes as well as
appropriate linker nucleotides, Kozak sequence, and signal sequence. The final multiepitope minigene is assembled by
exiending the overlapping oligonucleotides in three sets of reactions using PCR, A Perkin/Eimer 9600 PCR machine is used
and a fotal of 30 cycles are performed using the following conditions: 95°C for 15 sec, annealing temperature (5° below the
lowest calculated Tm of each primer pair) for 30 sec, and 72°C for 1 min.

For example, a minigene is prepared as follows. For a first PCR reaction, 5 ug of each of two oligonucleotides are
annealed and extended: in an example using eight ofigonucleotides, i.e., four pairs of primers, oligonucleofides 1+2, 3+4,
5+6, and 7+8 are combined in 100 ! reactions containing Pfu polymerase buffer (1x= 10 mM KGL, 10 mM (NH4}2S04, 20
mM Tris-chioride, pH 8.75, 2 mM MgSQ4, 0.1% Triton™ X-100, 100 pg/mi BSA), 0.25mM each dNTP, and 2.5 U of Piu
polymerase. The fullength dimer products are gel-purified, and two reactions containing the product of 1+2 and 3+4, and
the product of 5+8 and 7+8 are mixed, annealed, and exiended for 10 cycles. Half of the two rea|cﬁons are then mixed, and
5 cycles of annealing and extension carried out before flanking primers are added to amplify the full length product. The full-
fength product is gel-purified and cloned into pCR-blunt (invitrogen) and individua! clones are screenad by sequencing.

Example 23: The Plasmid Construct and the Degree to Which it Induces Immunogenicity.

The degree to which a plasmid cdnsl(uct, for example a plasmid consiructed In accordance with the previous
Example, is able to induce irmmunogenicily s confirmed in vitro by determining epitope presentation by APC following
transduction or transfection of the APC wilh an epitope-expressing nucleic acld construct. Such a study delermines
“anfigenicity” and allows the use of human APC. The assay determines the abllity of the epitope to be presented by the APC
in a context that is recognized by a T cell by quantifying the density of epitope-HLA class | complexes on the cell surface.
Quantitation can be performed by directly measuring the amount of peptide eluted from the APC (see, e.g., Siits ef al,, J.
Immunol. 156:683-692, 1996; Demotz ef al,, Nature 342:682-684, 1989); or the number of peplide-HLA class | complexes
can be estimated by measuring the amount of lysts o lymphokine release Induced by diseased or fransfected target cells,
and then determining the concentration of peplide necessary to obtain equivalent levels of lysis or lymphokine release (see,
e.g., Kageyama et al., J. Immunol, 154:567-576, 1945).

Alternafively, immunogenicity is confirmed through in vivo injections into mice and subsequent in vitro assessment

of CTL and HTL acfivity, which are analyzed using cylotoxicity and profiferation assays, respectively, as detalled e.g., in
Aexander et al., Immunily 1:751-761, 1994,

112



CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

For example, to confirm the capacity of a DNA minigene construct containing at least one HLA-AZ supermotif
peptide to induce CTLs in vivo, HLA-A2.1/Kb fransgenic mice, for example, are immunized intramuscularly with 100 pg of
naked cDNA. As a means of comparing the level of CTLs induced by cDNA immunization, a control group of animals is also
immunized with an actual peptide composition that comprises multiple epitopes synthesized as a single polypeptide as they
would be encoded by the minigene.

Splenocytes from immunized animals are stimulated twice with each of the respective compositions (peptide
epitopes encoded in the minigene or the polyepitopic peptide), then assayed for peptide-specific cytotoxic activity in a 51Cr
release assay. The results indicate the magnitude of the CTL response directed against the A2-restricted epitope, thus
indicating the in vivo immunogenicity of the minigene vaccine and polyepitopic vaccine.

ltis, therefore, found that the minigene elicits immune responses directed toward the HLA-A2 supermotif peptide
epitopes as does the pblyepitopic peptide vaccine. A similar analysis is also performed using other HLA-A3 and HLA-B7
transgenic mouse models to assess CTL induction by HLA-A3 and HLA-B7 motif or supermotif epitopes, whereby it is also
found that the minigene elicits appropriate immune responses directed toward the provided epitopes.

To confirm the capacity of a class Il epitope-encoding minigene to induce HTLs in vivo, DR transgenic mice, or for
those epitopes that cross react with the appropriate mouse MHC molecule, I-Ab-restricted mice, for example, are immunized
intramuscularly with 100 pg of plasmid DNA. As a means of comparing the level of HTLs induced by DNA immunization, &
group of control animals is also immunized with an actual peptide composition emulsified in complete Freund's adjuvant.
CD4+ T calls, i.e. HTLs, are purified from splenocytes of immunized animals and stimulated with each of the respective
compositions (peptides encoded in the minigene). The HTL response is measured using a 3H-thymidine incorporation
proliferation assay, (see, e.g., Alexander ef al. Immunity 1:751-761, 1994). The results indicate the magnitude of the HTL
response, thus demonstrating the in vivo immunogenicity of the minigene.

DNA minigenes, constructed as described in the previous Example, can also be confirmed as a vaccine in
combination with a boosting agent using a prime boost protocol. The boosting agent can consist of recombinant protein
(e.g., Barnett ef al., Aids Res. and Human Retroviruses 14, Supplement 3:5299-S309, 1998) or recombinant vaccinia, for
example, expressing a minigene or DNA encoding the complete protein of interest (see, .9., Hanke et al., Vaccine 16:439-
445, 1998; Sedegah ef al., Proc. Natl. Acad. Sci USA 95:7648-53, 1998; Hanke and McMichael, Immunol. Letfers 66:177-
181, 1999; and Robinson ef al., Nature Med. 5:526-34, 1999).

For example, the efficacy of the DNA minigene used in a prime boost protocol is initially evaluated in transgenic
mice. In this example, A2.1/Kb transgenic mice are immunized IM with 100 ug of a DNA minigene encoding the
immunogenic peptides including at least one HLA-A2 supermotif-bearing peptide. After an incubation period (ranging from 3-
9 weeks), the mice are boosted IP with 107 pfu/mouse of a recombinant vaccinia virus expressing the same sequence
encoded by the DNA minigene. Control mice are immunized with 100 pg of DNA or recombinant vaccinia without the
minigene sequence, or with DNA encoding the minigene, but without the vaccinia boost. After an additional incubation
period of two weeks, splenocytes from the mice are inmediately assayed for peptide-specific activity in an ELISPOT assay.
Additionally, splenocytes are stimulated in vifro with the A2-restricted peptide epitopes encoded in the minigene and
recombinant vaccinia, then assayed for peptide-specific activity in an alpha, beta and/or gamma IFN ELISA.

It is found that the minigene utilized in a prime-boost protocol elicits greater immune responses toward the HLA-A2
supermotif peptides than with DNA alone. Such an analysis can also be performed using HLA-AT1 or HLA-BY transgenic
mouse models to assess CTL induction by HLA-A3 or HLA-B7 motif or supermotif epitopes. The use of prime boost

pratocols in humans is described below in the Example entitied “Induction of CTL Responses Using a Prime Boost Protocol.”

Example 24: Peptide Compositions for Prophylactic Uses
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Vaccine compositions of the present invention can be used to prevent 191P4D12(b) expression in persons who are
at risk for tumors that bear this antigen. For example, a polyepitopic peptide epitope composition (or a nucleic acid
comprising the same) containing multiple CTL and HTL epitopes such as those selected in the above Examples, which are
also selected to target greater than 80% of the population, is administered to individuals at risk for a 191P4D12(b)-
associated tumor.

For example, a peptide-based composition is provided as a single polypeptide that encompasses multiple epitopes.
The vaccine is typically administered in a physiological solution that comprises an adjuvant, such as Incomplete Freunds
Adjuvant. The dose of peptide for the initial immunization is from about 1 to about 50,000 ng, generally 100-5,000 pg, for a
70 kg patient. The initial administration of vaccine is followed by booster dosages at 4 weeks followed by evaluation of the
magnitude of the immune response in the patient, by techniques that determine the presence of epitope-specific CTL
populations in a PBMC sample. Additional booster doses are administered as required. The composition is found to be both
safe and efficacious as a prophylaxis against 191P4D12(b)-associated disease.

Alternatively, a composition typically comprising transfecting agents is used for the administration of a nucleic acid-

based vaccine in accordance with methodologies known in the art and disclosed herein.

Example 25: Polyepitopic Vaccine Compositions Derived from Native 191P4D12(b) Sequences

A native 191P4D12(b) polyprotein sequence is analyzed, preferably using computer algoritims defined for each
class | and/or class |l supermotif or motif, to identify “relatively short” regions of the polyprotein that comprise multiple
epitopes. The “relatively short” regions are preferably less in length than an entire native antigen. This relatively short
sequence that contains multiple distinct or overlapping, "nested” epitopes can be used to generate a minigene construct.
The construct is engineered to express the peptide, which corresponds fo the nafive protein sequence. The relatively short’
peptide is generally less than 250 amino acids in length, often less than 100 amino acids in length, preferably less than 75
amino acids in length, and more preferably less than 50 amino acids in length. The protein sequence of the vaccine
composition is selected because it has maximal number of epitopes contained within the sequence, i.e., it has a high
concentration of epitopes. As noted herein, epitope motifs may be nested or overlapping (i.e., frame shifted relative to one
another). For example, with overlapping epitopes, two 9-mer epitopes and one 10-mer epitope can be present in a 10 amino
acid peptide. Such a vaccine composition is administered for therapeutic or prophylactic purposes.

The vaccine composition will include, for example, multiple CTL epitopes from 191P4D12(b) antigen and at least
one HTL epitope. This polyepitopic native sequence is administered either as a peptide or as a nucleic acid sequence which
encodes the peptide. Alternatively, an analog can be made of this native sequence, whereby one or more of the epitopes
comprise substitutions that alter the cross-reactivity and/or binding affinity properties of the polyepitopic peptide.

The embodiment of this example provides for the possibility that an as yet undiscovered aspect of immune system
processing will apply to the native nested sequence and thereby facilitate the production of therapeutic or prophylactic
immune response-inducing vaccine compositions. Additionally, such an embodiment provides for the possibility of motif-
bearing epitopes for an HLA makeup(s) that is presently unknown. Furthermore, this embodiment (excluding an analoged
embodiment) directs the immune response to multiple peptide sequences that are actually present in native 191P4D12(b),
thus avoiding the need to evaluate any junctional epitopes. Lastly, the embodiment provides an economy of scale when
producing peptide or nucleic acid vaccine compositions.

Related to this embodiment, computer programs are available in the art which can be used to identify in a target

sequence, the greatest number of epitopes per sequence length.

Example 26: Polyepitopic Vaccine Compositions from Muitiple Antigens
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The 191P4D12(b) peptide epitopes of the present invention are used in conjunction with epitopes from other target
tumor-associated antigens, o create a vaccine composition that is useful for the prevention or freatment of cancer that
expresses 191P4D12(b) and such other antigens. For example, a vaccine composition can be provided as a single
polypeptide that incorporates multiple epitopes from 191P4D12(b) as well as tumor-associated antigens that are often
expressed with a target cancer associated with 191P4D12(b) expression, or can be administered as a composition
comprising a cocktail of one or more discrete epitopes. Alternatively, the vaccine can be administered as a minigene
construct or as dendritic cells which have been loaded with the peptide epitopes in vifro.

Example 27: Use of peptides to evaluate an immune response

Peptides of the invention may be used to analyze an immune response for the presence of specific antibodies,
CTL or HTL directed to 191P4D12(b). Such an analysis can be performed in a manner described by Ogg et al., Science
979:2103-2106, 1998. In this Example, peptides in accordance with the invention are used as a reagent for diagnostic or
prognostic purposes, not as an immunogen.

In this example highly sensitive human leukocyte antigen tetrameric complexes (‘tetramers”) are used for a cross-
sectional analysis of, for example, 191P4D12(b) HLA-A*0201-specific CTL frequencies from HLA A*0201-positive individuals
at different stages of disease or following immunization comprising a 191P4D12(b) peptide containing an A*0201 motif.
Tetrameric complexes are synthesized as described (Musey et al., N. Engl. J. Med. 337:1267, 1997). Briefly, purified HLA
heavy chain (A*0201 in this example) and B2-microglobulin are synthesized by means of a prokaryotic expression system.
The heavy chain is modified by deletion of the transmembrane-cytosolic tail and COOH-terminal addition of a sequence
containing a BirA enzymatic biotinylation site. The heavy chain, B2-microglobulin, and peptide are refolded by dilution. The
45-kD refolded product is isolated by fast protein liquid chromatography and then biofinylated by BirA in the presence of
biotin (Sigma, St. Louis, Missouri), adenosine 5' triphosphate and magnesium. Streptavidin-phycoerythrin conjugate is
added in a 1:4 molar ratio, and the tetrameric product is concentrated to 1 mg/ml. The resulting product is referred to as
tetramer-phycoerythrin.

For the analysis of patient blood samples, approximately one million PBMCs are centrifuged at 300g for 5 minutes
and resuspended in 50 pl of cold phosphate-buffered saline. Tri-color analysis is performed with the tetramer-phycoerythrin,
along with anti-CD8-Tricolor, and anti-CD38. The PBMCs are incubated with tetramer and antibodies on ice for 30 to 60 min
and then washed twice before formaldehyde fixation. Gates are applied to contain >99.98% of control samples. Controls for
the tetramers include both A*0201-negative individuals and A*0201-positive non-diseased donors. The percentage of cells
stained with the tetramer is then determined by flow cylometry. The results indicate the number of cells in the PBMC sample
that contain epitope-restricted CTLs, thereby readily indicating the extent of immune response to the 191P4D12(b) epitope,
and thus the status of exposure to 191P4D12(b), or exposure to a vaccine that elicits a protective or therapeutic response.

Example 28: Use of Peptide Epitopes to Evaluate Recall Responses

The peptide epitopes of the invention are used as reagents to evaluate T cell responses, such as acute or recall
responses, in patients. Such an analysis may be performed on patients who have recovered from 191P4D12(b)-associated
disease or who have been vaccinated with a 191P4D12(b) vaccine.

For example, the class | restricted CTL response of persons who have been vaccinated may be analyzed. The
vaccine may be any 191P4D12(b) vaccine. PBMC are collected from vaccinated individuals and HLA typed. Appropriate
peptide epitopes of the invention that, optimally, bear supermotifs to provide cross-reactivity with multiple HLA supertype
family members, are then used for analysis of samples derived from individuals who bear that HLA type.
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PBMG from vaccinated individuals are separated on Ficoll-Histopaque density gradients (Sigma Chemical Co., St.
Louls, MO), washed three times in HBSS (GIBCO Laboratories), resuspended in RPMI-1640 (GIBCO Laboratories)
supplemented with L-glutamine (2mM), penicillin (50U/ml), streptomycin (50 pg/ml), and Hepes (10mM) containing 10%
heat-inactivated human AB serum (complete RPMI) and plated using microculture formats. A synthetic peptide comprising
an epitope of the invention is added at 10 pg/ml to each well and HBV core 128-140 epitope is added at 1 pg/ml to each well
as a source of T cell help during the first week of stimulation.

In the microculture format, 4 x 105 PBMC are stimulated with peptide in 8 replicate cultures in 96-well round bottom
plate in 100 puliwell of complete RPMI. On days 3 and 10, 100 pl of complete RPMI and 20 U/ml final concentration of ril-2
are added to each well. On day 7 the cultures are transferred into a 96-well flat-bottom plate and restimulated with peptide,
rlL-2 and 105 irradiated (3,000 rad) autologous feeder cells. The cultures are tested for cytotoxic activity on day 14. A
positive CTL response requires two or more of the eight replicate cultures to display greater than 10% specific 51Cr release,
based on comparison with non-diseased control subjects as previously described (Rehermann, et al., Nature Med.
2:1104,1108, 1996; Rehermann et al, J. Clin. Invest. 97:1655-1665, 1996; and Rehermann etal. J. Clin. Invest. 98:1432-
1440, 1996).

Target cell lines are autologous and allogeneic EBV-transformed B-LCL that are either purchased from the

American Society for Histocompatibility and Immunogenetics (ASHI, Boston, MA) or established from the pool of palients as
described (Guilhot, et al. J. Virol. 66:2670-2678, 1992).

Cytotoxicity assays are performed in the following manner. Target cells consist of elther allogeneic HLA-matched
or autologous EBV-transformed B lymphoblastoid cell line that are incubated overnight with the synthetic peptide epitope of
the invention at 10 uM, and labeled with 100 pCi of 5'Cr (Amersham Corp., Arlington Heights, IL) for 1 hour after which they
are washed four times with HBSS.

Cytolytic activity is determined in a standard 4-h, spiit well 51Cr release assay using U-bottomed 96 well plates
containing 3,000 targetsiwell. Stimulated PBMC are tested at effector/target (E/T) ratios of 20-50:1 on day 14. Percent
cytotoxicity is determined from the formula: 100 x [(experimental release-spontaneous release)/maximum release-
spontaneous release)]. Maximum release is determined by lysis of targets by detergent (2% Triton X-100; Sigma Chemical
Co., St. Louis, MO). Spontaneous release is <25% of maximum release for all experiments.

The results of such an analysis indicate the extent to which HLA-restricted CTL populations have been stimulated
by previous exposure to 191P4D12(b) or a 191P4D12(b) vaccine.

Similarly, Class Il restricted HTL responses may also be analyzed. Purified PBMC are cutured in a 96-well flat
bottom plate at a density of 1.5x108 cells/well and are stimulated with 10 pg/ml synthetic peptide of the invention, whole
191P4D12(b) antigen, or PHA. Cells are routinely plated in replicates of 4-6 wells for each condition. After seven days of
culture, the medium is removed and replaced with fresh medium containing 10Ufml IL-2. Two days later, 1 pCi *H-thymidine
is added to each well and incubation is continued for an additional 18 hours. Cellular DNA s then harvested on glass fiber
mats and analyzed for 3H-thymidine incorporation, Antigen-specific T cell proliferation is calculated as the ratio of 3H-
thymidine incorporation in the presence of antigen divided by the *H-thymidine incorporation in the absence of antigen.

Example 29: Induction Of Specific CTL Response In Humans

A human clinical trial for an immunogenic composition comprising CTL and HTL epitopes of the invention is set up
as an IND Phase |, dose escalation study and carried out as a randomized, double-blind, placebo-contralled trial. Such a
trial is designed, for example, as follows:

A total of about 27 individuals are enrolled and divided into 3 groups:

Group I: 3 subjects are injected with placebo and 6 subjects are injected with 5 pg of peptide compaosition;
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Group II: 3 subjects are injected with placebo and 6 subjects are injected with 50 pg peptide composition;

Group II: 3 subjects are injected with placebo and 6 subjects are injected with 500 pg of peptide composition.

After 4 weeks following the first injection, all subjects receive a booster inoculation at the same dosage.

The endpoints'measured in this study relate to the safety and tolerability of the peptide composition as well as its
immunogenicity. Cellular immune responses to the peptide composition are an index of the intrinsic activity of this the
peptide composition, and can therefore be viewed as a measure of biological efficacy. The following summarize the clinical
and laboratory data that relate to safety and efficacy endpoints.

Safety: The incidence of adverse events is monitored in the placebo and drug treatment group and assessed in
terms of degree and reversibility.

Evaluation of Vaccine Efficacy: For evaluation of vaccine efficacy, subjects are bled before and after injection.
Peripheral blood manonuclear cells are isolated from fresh heparinized blood by Ficoll-Hypaque density gradient
centrifugation, aliquoted in freezing media and stored frozen. Samples are assayed for CTL and HTL activity.

The vaccine is found to be both safe and efficacious.

Example 30: Phase Il Trials In Patients Expressing 191P4D12(b)
Phase Il trials are performed to study the effect of administering the CTL-HTL peptide compositions to patients

having cancer that expresses 191P4D12(b). The main objectives of the trial are to determine an effective dose and regimen
forinducing CTLs in cancer patients that express 191P4D12(b), to establish the safety of inducing a CTL and HTL response
in these patients, and to see to what extent activation of CTLs improves the clinical picture of these patients, as manifested,
e.g., by the reduction and/or shrinking of lesions. Such a study is designed, for example, as follows:

The studies are performed in multiple centers. The trial design is an open-label, uncontrolled, dose escalation
protocol wherein the peptide composition is administered as a single dose followed six weeks later by a single booster shot
of the same dose. The dosages are 50, 500 and 5,000 micrograms per injection. Drug-associated adverse effects (severity
and reversibility) are recorded.

There are three patient groupings. The first group is injected with 50 micrograms of the peptide composition and
the second and third groups with 500 and 5,000 micrograms of peptide composition, respectively. The patients within each
group range in age from 21-65 and represent diverse ethnic backgrounds. Al of them have a fumor that expresses
191P4D12(b).

Clinical manifestations or antigen-specific T-cell responses are monitored to assess the effects of administering the
peptide compositions. The vaccine composition is found to be both safe and efficacious in the treatment of 191P4D12(b)-
associated disease.

Example 31: Induction of CTL Responses Using a Prime Boost Protocol

A prime boost protocol similar in its underlying principle to that used to confirm the efficacy of a DNA vaccine in
transgenic mice, such as described above in the Example entitied “The Plasmid Construct and the Degree to Which [t
Induces Immunogenicity,” can also be used for the administration of the vaccine to hu‘mans. Such a vaccine regimen can
include an initial administration of, for example, naked DNA followed by a boost using recombinant virus encoding the
vaccine, or recombinant protein/polypeptide or a peptide mixture administered in an adjuvant.

For example, the initial immunization may be performed using an expression vector, such as that constructed in the
Example entitled “Construction of “Minigene" Multi-Epitope DNA Plasmids” in the form of naked nucleic acid administered IM
(or SC or ID) in the amounts of 0.5-5 mg at multiple sites. The nucleic acid (0.1 to 1000 pg) can also be administered using

agene gun. Following an incubation period of 3-4 weeks, a booster dose is then administered. The booster can be
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recombinant fowlpox virus administered at a dose of 5-107 to 5x10° pfu. An alternative recombinant virus, such as an MVA,
canarypox, adenovirus, or adeno-associated virus, can also be used for the booster, or the polyepitopic protein or a mixture
of the peptides can be administered. For evaluation of vaccine efficacy, patient blood samples are obtained before
immunization as well as at intervals following administration of the initial vaccine and booster doses of the vaccine.
Peripheral blood mononuclear cells are isolated from fresh heparinized blood by Ficoll-Hypaque density gradient
centrifugation, aliquoted in freezing media and stored frozen. Samples are assayed for CTL and HTL activity.

Analysis of the results indicates that a magnitude of response sufficient to achieve a therapeutic or protective
immunity against 191P4D12(b) is generated.

Example 32: Administration of Vaccine Compositions Using Dendritic Cells (DC)

Vaccines comprising peptide epitopes of the invention can be administered using APCs, or “professional” APCs
such as DC. In this example, peptide-pulsed DC are administered to a patient to stimulate a CTL response in vivo. In this
method, dendritic cells are isolated, expanded, and pulsed with a vaccine comprising peptide CTL and HTL epitopes of the
invention. The dendritic cells are infused back into the patient to elicit CTL and HTL responses in vivo. The induced CTL
and HTL then destroy or facilitate destruction, respectively, of the target cells that bear the 191P4D12(b) protein from which
the epitopes in the vaccine are derived.

For example, a cocktail of epitope-comprising peptides is administered ex vivo to PBMGC, or isolated DC therefrom.
A pharmaceutical to facilitate harvesting of DC can be used, such as Progenipoietin™ (Monsanto, St. Louis, MO) or GM-
CSF/IL-4. After pulsing the DC with peptides, and prior to reinfusion into patients, the DC are washed to remove unbound
peptides.

As appreciated clinically, and readily determined by one of skill based on clinical outcomes, the number of DC
reinfused into the patient can vary (see, e.g., Nature Med. 4:328, 1998; Nature Med. 2:52,1996 and Prostate 32:272, 1997).
Although 2-50 x 106 DC per patient are typically administered, larger number of DC, such as 107 or 108 can also be provided.
Such cell populations typically contain between 50-90% DC.

In some embodiments, peptide-loaded PBMC are injected into patients without purification of the DC. For
example, PBMC generated after treatment with an agent such as Progenipoietin™ are injected into patients without
purification of the DC. The total number of PBMC that are administered often ranges from 108 to 100, Generally, the cell
doses injected into patients is based on the percentage of DC in the blood of each patient, as determined, for example, by
immunoflucrescence analysis with specific anti-DC antibodies. Thus, for example, if Progenipoietin™ mobilizes 2% DCin
the peripheral blood of a given patient, and that patient is to receive 5 x 108 DC, then the patient will be injected with a total of
2.5 x 108 peptide-loaded PBMC. The percent DC mobilized by an agent such as Progenipoietin™ is typically estimated to
be between 2-10%, but can vary as appreciated by one of skill in the art.

Ex vivo activation of CTLIHTL responses

Alternatively, ex vivo CTL or HTL responses to 191P4D12(b) antigens can be induced by incubating, in tissue
culture, the patient's, or genetically compatible, CTL or HTL precursor cells together with a source of APC, such as DC, and
immunogenic peptides. After an appropriate incubation time (typically about 7-28 days), in which the precursor cells are
activated and expanded into effector cells, the cells are infused info the patient, where they will destroy (CTL) or facilitate

destruction (HTL) of their specific target cells, i.e., tumor cells.

Example 33: An Alternative Method of Identifying and Confirming Motif-Bearing Peptides

Another method of identifying and confirming motif-bearing peptides is to elute them from cells bearing defined

MHC molecules. For example, EBV transformed B cefl lines used for tissue typing have been extensively characterized to
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determiné which HLA molecules they express. In certain cases these cells express. only asingle type of HLA moleculs.
These cells can be transfected with nucleic acids thal express the anfigen of interest, e.g. 191P4D12(b). Pepides produced
by endogenous antigen processing of peptides produced as a resulf of fransfection will then bind to HLA molecules within the
cell and be transported and displayed on the cell's surface. Peplides are then eluted from the HLA molecules by exposure to
mild acid conditions and their amino acid sequence determined, 6.9., by mass spectral analysis (e.g., Kubo ef al,, J.
Immunol. 152:3913, 1994). Because the majority of peptides that bind a parficuiar HLA molecule are molif-bearing, this is an
alternative modality for obtaining the molif-bearing peptides correlated with the particular HLA molecule expressed on the
cell.

" Alternatively, cell ines that do not express endagenous HLA molecules can be fransfocted with an expression
construct encoding a single HLA allele, These cells can then be used as described, ie., they can then be transfected with
nucleic acids that encode 191P4D12(b) to isolate peptides corresponding to 191P4D12(b) that have been presented on the
cell surface. Peptides obtained from such an analysis will bear motif{s) that correspand to binding to the single HLA allele
that is expressed in the cell.

As appreciated by one in the art, one can perform a similar analysis on a cell bearing more than one HLA gllele
and subsequently determine peptides specific for each HLA allele expressed. Moreover, one of skill would also recognize
that means other than transfection, such as loading with a protein antigen, can be used to provide a source of antigen fo the
cell.

Example 34: Complementary Polynucleotides

Sequences complementary to the 191P4D12(b)-encoding sequences, ar any parts thereof, are used to detect,
decrease, or inhibit expression of naturally ocourring 191P4D12(b). Although use of oligonucleotides comprising from abaut
15 to 30 base pairs is described, essentially the same procedure is used with smaller or with larger sequence fragments.
Appropriate cligonucieotides are designed using, e.g., OLIGO 4.06 software (National Biosciences) and the coding sequence
of 191P4D12(b). To inhibit transcription, a complementary ofigonucieotide is designed from the most unique 5' sequence
and used to prevent promoler binding to the coding sequence. To inhibit transiation, a complementary oligonucleotide is
designed to prevent ribosomal binding to a 191P4D12(b}-encoding iranscript.

Example 35: Purification of Naturally-occurring or Recombinant 191P4D42(b) Using 191P4D12(b)-Specific
Antibodies

Naturally ocourring or recombinant 191P4D12(b} is substantially purified by immunoaffinity chromatography using
antibodies specific for 191P4D12(b). An immunoafiinity column is constructed by covalenfly coupling anti-191P4D12(b)
antibody to an activated chromatographic resin, such as CNBr-activated SEPHAROSE™ (Amersham Pharmacia Biotech).
After the coupling, the resin is blocked and washed according to the manufacturer's instructions. ;

Media containing 191P4D12(b) are passed over the immunoaffinity column, and the column is washed under
conditions that allow the preferential absorbance of 191P4D12(b} (e.g., high fonic strength buffers in the presence of
detergent). The column is eluted under conditions that disrupt anfibody/191P4D12(b) binding (e.g., a buffer of pH2topH3,

or 2 high concentration of a chaotrope, such as urea or thiocyanate ion), and GCR.P is collacted.

Example 36: Identification of Molecules Which Interact with 191P4D12(b)

191PAD12(b), or biclogically active fragments thereof, are labeled with 121 1 Bolton-Hunter reagent. (See, e.g.,
Bolton et al. (1973) Biochem. J. 133:529.) Candidate molecules previously arrayed in the wells of a multi-well plate are
incubated with the labeled 191P4D12(b), washed, and any wells with labeled 191P4D12(b) complex are assayed. Data
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obtained using differenl concentrations of 191P4D12(b) are used to calculate values for the number, affinity, and association
of 191P4D12(b) with the candidaie molecules.

Example 37: In Viva Assay for 191P4D12(b) Tumor Growth Promotion

The effect of the 191P4D12(b) protein on tumor cell growth is evaluated in vivo by evaluating tumor development
and growth of cells expressing or facking 191P4D12(b). For example, SCID mice are injected subcutaneously on each flank
with 1 x 108 of either 3T3, prostate (e.g. PC3 cells), bladder (e.g. UM-UC3 cells), kidney {e.g. CaKi cells), or lung {e.g. A427
oelis) cancer celf fines containing tkNeo empty vector or 191P4D12(b). At least two strategies may be used: (1) Consiitutive
191P4D12(b) expression under regulation of a promoter such as a constitutive promoter obtained from the genomes of
viruses such as polyoma virus, fowlpox virus (UK 2,211,604 published 5 July 1989), adenovirus (such as Adenovirus 2),
bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a retrovirus, hepatifis-B virus and Simian Virus 40 (SV40), or
from helerologous mammatian promoters, e.g., the actin promoter or an Immunoglobulin promoter, provided such promoters
are compatible wilh the host cell systems, and (2) Regulaled expression under control of an inducible vector system, such as
ecdysone, tetracycline, etc., provided such promoters are compatible with the host ceff systems. Tumor volume is then
monitored by caliper measurement at the appearance of palpable tumors and foliowed over time to determine if
191PAD12(b)-expressing cells grow at & faster rate and whelher tumors praduced by 191P4D12{b)-expressing calls
demonstrate characteristics of altered aggressiveness (e.g. enhanced metastasts, vascularization, reduced responsiveness
to chemotherapautic drugs).

Additionally, mice can be implanted with 1 x 105 of the same cells orthotopically io delermine if 191P4D12(b) has
an effact on local growth in the prostate, and whe!her 191P4D12(b) affects the ability of the cells to metastasize, specificaliy

-1o lymph nodes, and bone (Miki T et al, Oncol Res. 2001;12:209; Fu X st al, Int J Cancer, 1891, 49:938). ;rhe effect of
191 PAD12{b) on bone tumor formation and growth may be assessed by injecting tumor cells intratibially.

The assay is afso useful to defermine the 181P4D12(b) inhibitory effect of candidate therapeutic compositions,

such as for example, 191P4D12(b) Infrabodies, 191P4D12(h) antisense molacules and ribozymes.

Example 38: 191P4D12(b) Monoclonai Antibody-mediated Inhibition of Tumors In Vivo

The significant expression of 191P4D12(b) in cancer tissties and surface localizafion, together with its restrictive
expression in normal tissues makes 191P4D12(b) 2 good target for antibody therapy. Stmitarly, 191P4D12(b) is a target for
T cell-based immunotherapy. Thus, the therapeutic efficacy of anti-191P4D12(b) mAbs in human cancer xenograft mouse
models, including prostate, lung, bladder, kidney and other -191P4D12(b)eancers listed in table 1, Is evaluated by using
tecombinant cell lines such as PC3-191P4D12(b), UM-UIC3-191P4D12{b), CaKi-191P4D12(t), A427-191PAD12(b} and
IT3-191P4D12(b) (see, .., Kaighn, M.E., ef al,, Invest Ural, 1979, 17(1): 16-23), as well as human prostate, kidney and
bladder xenograft models such as LAPC 9AD, AGS-K3 and AGS-B1 (Saffran et al PNAS 1999, 10:1073-1 078).

Antibody efficacy on tumor growth and metastasis formation is studied, e.g., in a mouse orthotopic prostate,
kidnay, bladder, and lung cancer xenograft models. The antibodies can be unconjugated, as discussed in this Example, or
" can be conjugated fo a therapeutic modality, as appreciated in the art. Anti-191P4D12(b) mAbs inhibit formation of tumors in
prostate kidney, bladder and lung xenografts. Anti-191P4D12(b) mAbs also retard the growth of established orthotopic
tumors and prolonged survival of fumor-bearing mice. These results indicate the ufiity of anti-191P4D12(b) mAbs in the
treatment of local and advariced stages several solid tumors. {See, e.g., Saffran, D, et al, PNAS 10:1073-1078).

Administration of the anti-191P4D12(b) mAbs led to retardation of established ortholopic tumor growth and
inhibition of metastasis to distant sites, restilting In a significant prolongation in the survival of tumor-bearing mice. These
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studies indicate that 191P4D12(b) as an attractive target for immunotherapy and demonstrate the therapeutic potential of
anti-191P4D12(b) mAbs for the treaiment of local and metastatic prostate cancer. This example indicates that unconjugated
191P4D12(b) monoclonal antibodies are effective to inhibit the growth of human prostate, kidney, bladder and lung tumor
xenografts grown in SCID mice; accordingly a combination of such efficacious monoclonal antibodies is also effective.

Tumor inhibition using multiple unconjugated 191P4D12(b) mAbs

Materials and Methods

191P4D12(b) Monoclonal Antibodies:

Monoclonal antibodies are raised against 191P4D12(b) as described in the Example entitied “Generation of
191P4D12(b) Monoclonal Antibodies (mAbs)." The antibodies are characterized by ELISA, Western blot, FACS, and
immunoprecipitation for their capacity to bind 191P4D12(b). Epitope mapping data for the anti-191P4D12(b) mAbs, as

determined by ELISA and Western analysis, recognize epitopes on the 191P4D12(b) protein. Immunohistochemical analysis
of prostate, kidney, bladder and lung cancer tissues and cells with these antibodies is performed.

The monoclonal antibodies are purified from ascites or hybridoma tissue culture supernatants by Protein-G
Sepharose chromatography, dialyzed against PBS, filter sterilized, and stored at-20°C. Protein determinations are
performed by a Bradford assay (Bio-Rad, Hercules, CA). A therapeutic monoclonal antibody or a cocktail comprising a
mixture of individual monoclonal antibodies is prepared and used for the treatment of mice receiving subcutaneous or
orthotopic injections of PC3, UM-UC3, CaKi and A427 tumor xenografts.

Celi Lines and Xenografts

The cancer cell lines, PC3, UM-UC3, CakKi, and A427 cell line as well as the fibroblast line NIH 3T3 (American
Type Culture Collection) are maintained in RPMI (PC3) and DMEM (UM-UC3, CaKi, and A427, 3T3) respectively,
supplemented with L-glutamine and 10% FBS.
PC3-191P4D12(b), UM-UC3-191P4D12(b}, CaKi-191P4D12(b), A427-191P4D12(b) and 3T3-191P4D12(b} cell populations
are generated by retroviral gene transfer as described in Hubert, R.S., et al., Proc Natl Acad Sci U S A, 1998. 96(25). 14523.
The LAPC-9 xenograft, which expresses a wild-type androgen receptor and produces prostate-specific antigen (PSA), is

passaged in 6- to 8-week-old male ICR-severe combined immunodeficient (SCID) mice (Taconic Farms) by s.c. trocar
implant (Craft, N., et al., Nat Med. 1999, 5:280). Single-cell suspensions of LAPC-9 tumor cells are prepared as described in
Crafi, et al. Similarly, kidney (AGS-K3) and bladder (AGS-B1} patient-derived xenografts are passaged in 6- to 8-week-old
male ICR-SCID mice.

Xenograft Mouse Models,

Subcutaneous (s.c.) tumors are generated by injection of 2 x 10 8 cancer cells mixed at a 1:1 dilution with Matrigel
(Collaborative Research) in the right flank of male SCID mice. To test antibody efficacy on tumor formation, i.e. antibody
injections are started on the same day as tumor-cell injections. As a control, mice are injected with either purified mouse IgG
(ICN) or PBS; or a purified monoclonal antibody that recognizes an irrelevant antigen not expressed in human cells. In
preliminary studies, no difference is found between mouse 1gG or PBS on tumor growth. Tumor sizes are determined by
caliper measurements, and the tumor volume is calculated as length x width x height. Mice with Subcutaneous tumors
greater than 1.5 ¢cm in diameter are sacrificed.

Orthotopic injections are performed under anesthesia by using ketamine/xylazine. For prostate orthotopic studies, an
incision is made through the abdomen to expose the prostate and LAPG or PC3 tumor celis (5 x 105) mixed with Marigel are
injected into the prostate capsule in a 10-pl volume. To monitor tumor growth, mice are palpated and blood is collected on a
weekly basis to measure PSA levels. For Kidney orthotopic models, an incision is made through the abdominal muscles to
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expose the kidney. AGS-K3 cells mixed with Matrigel are injected under the kidney capsule. The mice are segregated into
groups for the appropriate treatments, with anti-191P4D12(b) or control mAbs being injected i.p.

Anti-191P4D12(b) mAbs Inhibit Growth of 191P4D12(b)-Expressing Xenograft-Cancer Tumors
The effect of anti-191P4D12(b) mAbs on tumor formation is tested by using cell ine (e.g. PC3, UM-UC3, Caki, A427, and
3T3) and patient-derived tumor (e.g. LAPCY, AGS-K3, AGS-B1) orthotopic models. As compared with the s.c. tumor model,
the orthotopic mode, which requires injection of tumor cells directly in the mouse organ, such as prostate, bladder, kidney or

lung, results in a local tumor growth, development of metastasis in distal sites, deterioration of mouse health, and
subsequent death (Saffran, D., et al., PNAS supra). The features make the orthotopic model more representative of human
disease progression and allowed us to follow the therapeutic effect of mAbs on clinically relevant end points.

For example, tumor cells are injected into the mouse prostate, and 2 days later, the mice are segregated into two groups and
freated with either: a) 200-500p1g, of anti-191P4D12(b) Ab, or b) PBS three times per week for two to five weeks.

A major advantage of the orthotopic cancer models is the ability to study the development of metastases.
Formation of metastasis in mice bearing established orthotopic tumors is studies by IHC analysis on lung sections using an
antibody against a tumor-specific cell-surface protein such as anti-CK20 for prostate cancer (Lin S et al, Cancer Detect Prev.
2001;25:202).

Another advantage of xenograft cancer models is the ability to study neovascularization and angiogenesis. Tumor
growth is partly dependent on new blood vessel development. Although the capillary system and developing blood network
is of host origin, the initiation and architecture of the neovascular is regulated by the xenograft tumor (Davidoff AM et al, Clin
Cancer Res. 2001:7:2870; Solesvik O et al,, Eur J Canger Clin Oncol. 1984, 20:1295). The effect of antibody and small
molecule on neovascularization is studied in accordance with procedures known in the art, such as by IHC analysis of tumor
tissues and their surrounding microenvironment.

Mice bearing established orthotopic tumors are administered 1000g injections of gither anti-191P4D12(b) mAb or
PBS over a 4-week period. Mice in both groups are alowed to establish a high tumor burden, to ensure a high frequency of
metastasis formation in mouse lungs. Mice then are killed and their bladderg, livers, bone and lungs are analyzed for the
presence of tumor cells by IHC analysis. These studies demonstrate a broad anti-tumor efficacy of anti-191P4D12(b)
antibodies on initiation and progression of prostate cancer in xenograft mouse models. Anti-191P4D12(b) antibodies inhibit
tumor formation of tumors as well as retarding the growth of already established tumors and prolong the survival of treated
mice. Moreover, anti-191P4D12(b) mAbs demonstrate a dramatic inhibitory effect on the spread of local prostate tumor to
distal sites, even in the presence of a large tumor burden. Thus, anti-191P4D12(b) mAbs are efficacious on major clinically
relevant end points (tumor growth), prolongation of survival, and health.

Example 39: Therapeutic and Diagnostic use of Anti-191 P4D12(b) Antibodies in Humans.

Anti-191P4D12(b) monoclonal antibodies are safely and effectively used for diagnostic, prophylactic, prognostic
andfor therapautic purposes in humans. Western blot and immunohistochemical analysis of cancer tissues and cancer
xenografts with anti-191P4D12(b) mAb show strong extensive staining in carcinoma but significantly lower or undetectable
levels in normal tissues. Detection of 191P4D12(b) in carcinoma and in metastatic disease demonsirates the usefulness of
the mAb as a diagnostic and/or prognostic indicator. Anti-191P4D12(b) antibodies are therefore used in diagnostic
applications such as immunohistochemistry of kidney biopsy specimens to detect cancer from suspect patients.

As determined by flow cytometry, anti-191P4D12(b) mAb specifically binds to carcinoma cells. Thus, anti-
181P4D12(b) antibodies a}e used in diagnostic whole body imaging applications, such as radioimmunoscintigraphy and
radioimmunotherapy, (see, e.g., Potamianos S., et. al. Anticancer Res 20(2A):925-948 (2000)) for the detection of localized
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and metastatic cancers that exhibit expression of 191P4D12(b). Shedding or release of an extracellular domain of
191P4D12(b) into the extracellular milieu, such as that seen for alkaline phosphodiesterase B10 (Meerson, N.R,,
Hepatology 27:563-568 (1998)), allows diagnostic detection of 191P4D12(b) by anti-191P4D12(b) antibodies in serum
and/or urine samples from suspect patients.

Anti-191P4D12(b) antibodies that specifically bind 191P4D12(b) are used in therapeutic applications for the
treatment of cancers that express 191P4D12(b). Anti-191P4D12(b) antibodies are used as an unconjugated modality and as
conjugated form in which the antibodies are attached to one of various therapeutic or imaging modalities well known in the
art, such as a prodrugs, enzymes or radioisotopes. In preclinical studies, unconjugated and conjugated anti-191P4D12(b)
antibodies are tested for efficacy of tumor prevention and growth inhibition in the SCID mouse cancer xenograft models, e.g.,
kidney cancer models AGS-K3 and AGS-K8, (see, e.g., the Example entitled “191P4D12(b) Monoclonal Antibody-mediated
Inhibition of Bladder and Lung Tumors In Vivo”). Either conjugated and unconjugated anti-191P4D12(b) antibodies are used
as a therapeutic modality in human dlinical irials either alone or in combination with other treatments as described in
following Examples.

Example 40: Human Clinical Trials for the Treatment and Diagnosis of Human Carcinomas through use of Human
Anti-191P4D12(b) Antibodies In vivo

Antibodies are used in accordance with the present invention which recognize an epitope on 191P4D12(b), and
are used in the treatment of certain tumors such as those listed in Table |. Based upon a number of factors, including
191P4D12(b) expression levels, tumors such as those listed in Table | are presently preferred indications. In connection with
each of these indications, three clinical approaches are successfully pursued.

1) Adjunctive therapy: In adjunctive therapy, patients are treated with anti-191PAD12(b) antibodies in
combination with a chemotherapeutic or antineoplastic agent and/or radiation therapy. Primary cancer targets, such as those
listed in Table |, are treated under standard protocols by the addition anti-191P4D12(b) antibodies to standard first and
second line therapy. Protocol designs address effectiveness as assessed by reduction in tumor mass as well as the ability to
reduce usual doses of standard chemotherapy. These dosage reductions allow additional and/or prolonged therapy by
reducing dose-related toxicity of the chemotherapeutic agent. Anti-191P4D12(b) antibodies are ufilized in several adjunctive
clinical trials in combination with the chemotherapeutic or antineoplastic agents adriamycin (advanced prostrate carcinoma),
cisplatin (advanced head and neck and lung carcinomas), taxol (breast cancer), and doxorubicin (preclinical).

L) Monotherapy: In connection with the use of the anti-191P4D12(b) antibodies in monotherapy of tumors,
the antibodies are administered to patients without a chemotherapeutic or antineoplastic egent. In one embodiment,
monotherapy is conducted clinically in end stage cancer patients with extensive metastatic disease. Patients show some
disease stabilization. Trials demonstrate an effect in refractory patients with cancerous tumors.

1) Imaging Agent: Through binding a radionuclide (e.g., iodine or yttrium (1", Y99) to anti-191P4D12(b)
antibodies, the radiolabeled antibodies are utilized as a diagnostic and/or imaging agent. In such a role, the labeled
antibodies localize to both solid tumors, as well as, metastatic lesions of cells expressing 191P4D12(b). In connection with |
the use of the anti~191P4D12(b) antibodies as imaging agents, the antibodies are used as an adjunct to surgical treatment of
solid tumors, as both a pre-surgical screen as well as a post-operative follow-up to determine what tumor remains andfor
returns. In one embodiment, a (111In)-191P4D12(b) antibody is used as an imaging agent in a Phase | human clinical frial in
patients having a carcinoma that expresses 191P4D12(b) (by analogy see, e.g., Divgi et al. J. Natl. Cancer Inst. 83:97-104
(1991)). Patients are followed with standard anterior and posterior gamma camera. The results indicate that primary lesions
and metastatic lesions are identified.

Dose and Route of Administration
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As appreciated by those of ordinary skill in the art, dosing considerations can be defermined through comparison
with the analogous products that are in the clinic. Thus, anti-191P4D12(b) antibodies can be administered with doses in the
range of 5 to 400 mg/m 2, with the lower doses used, e.g., in connection with safety studies. The affinity of anfi-
191P4D12(b) antibodies relative to the affinity of a known antibody for its target is one parameter used by those of skill in the
art for determining analogous dose regimens. Further, anti-191P4D12(b) antibodies that are fully human anfibodies, as
compared fo the chimeric antibody, have slower clearance; accordingly, dosing in patients with such fully human anti-
191P4D12(b) antibodies can be lower, perhaps in the range of 50 to 300 mg/m?2, and still remain efficacious. Dosing in
mg/m2, as opposed to the conventional measurement of dose in mgfkg, is a measurement based on surface area and is a
convenient dosing measurement that is designed to include patients of all sizes from infants to adults.

Three distinct delivery approaches are useful for delivery of anti-191P4D12(b) antibodies. Conventional
intravenous delivery is one standard delivery technique for many tumors. However, in connection with tumors in the
peritoneal cavity, such as tumors of the ovaries, biliary duct, other ducts, and the like, intraperitoneal administration may
prove favorable for obtaining high dose of antibody at the tumor and to also minimize antibody clearance. In a similar
manner, certain solid tumors possess vasculature that is appropriate for regional perfusion. Regional perfusion allows for a
high dose of antibody at the site of a tumor and minimizes short term clearance of the antibody.

Clinical Development Plan (CDP)

Overview: The CDP follows and develops treatments of anti-191P4D12(b) antibodies in connection with adjunctive

therapy, monotherapy, and as an imaging agent. Trials initially demonsirate safety and thereafter confirm efficacy in repeat
doses. Trails are open label comparing standard chemotherapy with standard therapy plus anti-191P4D12(b) antibodies. As
will be appreciated, one criteria that can be utilized in connection with enroliment of patients is 191P4D12(b) expression
levels in their tumors as determined by biopsy.

As with any protein or antibody infusion-based therapeutic, safety concerns are related primarily to (i) cytokine
release syndrome, i.e., hypotension, fever, shaking, chills; (ii) the development of an immunagenic response fo the material
(i.e., development of human antibodies by the patient to the antibody therapeutic, or HAHA response); and, (jii) toxicity to ‘
normal cells that express 191P4D12(b). Standard tests and follow-up are utilized to monitor each of these safety concerns.

Anti-191P4D12(b) antibodies are found to be safe upon human administration.

Example 41: Human Clinical Trial Adjunctive Therapy with Human Anti-191P4D12(b) Antibody and

Chemotherapeutic Agent

A phase | human dlinical frial is inifiated to assess the safety of six intravenous doses of a human anti-
191P4D12(b) antibody in connection with the treatment of a solid tumor, e.g., a cancer of a tissue listed in Table I. In the
study, the safety of single doses of anti-191P4D12(b) antibodies when ulilized as an adjunctive therapy to an antineoplastic
or chemotherapeutic agent as defined herein, such as, without fimitation: cisplatin, topotecan, doxorubicin, adriamycin, taxol,
or the like, is assessed. The trial design includes delivery of six single doses of an anti-191 P4Df 2(b) antibody with dosage
of antibody escalating from approximately about 25 mg/m 2to about 275 mg/m 2over the course of the treatment in
accordance with the following schedule:
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Day0 Day7 Day14 Day21 Day28 Day35

mAb Dose 25 75 125 175 225 275

mg/m2 mg/m2 mg/m2 mg/m2 mg/m?2 mg/m?
Chemotherapy + + + + + +
(standard dose)

Patients are closely followed for one-week following each administration of antibody and chemotherapy. In
particular, patients are assessed for the safety concerns mentioned above: (i) cytokine release syndrome, i.e., hypotension,
fever, shaking, chills; {if) the development of an immunogenic response to the material (i.., development of human
antibodies by the patient to the humen antibody therapeutic, or HAHA response); and, (iii) toxicity to normal cells that
express 191P4D12(b). Standard tests and follow-up are utilized to monitor each of these safety concerns. Patients are also
assessed for clinical outcome, and particularly reduction in tumor mass as evidenced by MRI or other imaging.

The anti-191P4D12(b) antibodies are demonstrated to be safe and efficacious, Phase Il trials confirm the efficacy
and refine op}imum dosing.

Example 42: Human Clinical Trial: Monotherapy with Human Anti-191P4D12(b} Antibody
Anti-191P4D12(b) antibodies are safe in connection with the above-discussed adjunctive trial, a Phase |l human

clinical trial confirms the efficacy and optimum dosing for monotherapy. Such trial is accomplished, and entails the same
safety and outcome analyses, to the above-described adjunctive trial with the exception being that patients do not receive
chemotherapy concurrently with the recsipt of doses of anti-191P4D12(b) antibodies.

Example 43: Human Clinical Trial: Diagnostic Imaging with Anti-191 P4D12(b) Antibody

Once again, as the adjunctive therapy discussed above is safe within the safety criteria discussed above, a human
clinical trial is conducted concerning the use of anti-191P4D12(b) antibodies as a diagnostic imaging agent. The protocol is
designed in a substantially similar manner to those described in the art, such as in Divgi ef al. J. Natl. Cancer Inst. 83:97-104
(1991). The antibodies are found to be both safe and efficacious when used as a diagnostic modallity.

Example 44: Homology Comparison of 191P4D12(b) to Known Sequences

The human 191P4D12(b) protein exhibit a high degree of homology to a known human protein, namely Ig
superfamily receptor LNIR (gi 14714574), also known as human nectin 4 (gi 16506807). Human LNIR shows 100% identity
to 191P4D12(b) at the protein level. The mouse homolog of 191P4D12(b) has been identified as murine nectin 4 (i
18874521). It shows strong homolegy to 191P4D12(b), exhibiting 92% identity and 85% homology to 191P4D12(b). (See,
Figure 4).

The prototype member of the 191P4D12(b) family, 191P4D12(b)v.1, is a 510 amino acids protein, with the N-
terminus located extracellulary and intracellular C-terminus. Initial bioinformatics analysis using topology prediction
programs suggested that 191P2D14 may contain 2 transmembranes based on hydrophobicity profile. However, the first
hydrophobic domain was identified as a signal sequence, rendering 191P2D12 a type | membrane protein, with an
extracellular N-terminus.

The 191P4D12(b) gene has several variants, including one SNP represented in 191P4D12(b) v.2, an N-terminal
deletion variant represented in 191P4D12(b) v.6 and 191P4D12(b) v.7 which lacks 25 amino acids between amino acids 411
and 412 of 191P4D12(b) v.1.
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Motif analysis revealed the presence of several protein functional motifs in the 191P4D12(b) protein (Table L).

Two immunoglobulin domains have been identified at positions 45-129 and 263-317. in addition, 191P4D12(b) contains a
cadherin signature which includes and RGD sequence. Immunoglobulin domains are found in numerous proteins and
participate in protein-protein such including protein-ligand interactions (Weismann et al, J Mol Med 2000, 78:247). In
addition, Ig-domains function in cell adhesion, allowing the interaction of leukocytes and blood-born cells with the
endothelium (Wang and Springer, Immunol Rev 1998, 163:197). Cadherins are single transmembrane proteins containing
immunoglobulin like domains, and are involved in cell adhesion and sorfing (Shan et a!, Biophys Chem 1999, 82:157). They
mediate tissue-specific cell adhesion, such as adhesion of lymphocytes fo the surface of epithelial cells. Finally, the closest
homolog to 191P4D12(b) is Nectin4, a known adhesion molecule that regulates epithelial and endothelial junctions, strongly
suggesting that 191P4D12(b) participates in cell adhesion (Reymond N et al, J Biol Chem 2001, 276:43205).

The motifs found in 191P4D12(b) can participate in tumor growth and progression by enhancing the inifial stages of
tumorigenesis, such as tumor take or establishment of a tumor, by allowing adhesion to basement membranes and
surrounding cells, by mediating cell communication and survival.

Accordingly, when 191P4D12(b) functions as a regulator of tumor establishment, tumor formation, tumor growth,
cell signaling or as a modulator of transcription involved in activating genes associated with survival, invasion, tumorigenesis
or proliferation, 191P4D12(b) is used for therapeutic, diagnostic, prognostic and/or preventative purposes. In addition, when
a molecule, such as a variant or SNP of 191P4D12(b) is expressed in cancerous tissues, such as those listed in Table 1, they
are used for therapeutic, diagnostic, prognostic and/or preventative purposes.

Example 45: Requlation of Transcription

The celf surface localization of 191P4D12(b) coupled to the presence of Ig-domains within its sequence indicate
that 191P4D12(b) modulates signal transduction and the transcriptional regulation of eukaryotic genes. Regulation of gene
expression is confirmed, e.g., by studying gene expression in cells expressing or lacking 191P4D12(b). For this purpose,
two types of experimentis are performed.

In the first set of experiments, RNA from parental and 191P4D12(b)-expressing cells are extracted and hybridized
to commercially available gene arrays (Clontech) (Smid-Koopman E et al. BrJ Cancer. 2000. 83:246). Resting cells as well
as cells treated with FBS, androgen or growth factors are compared. Differentially expressed genes are identified in
accordance with procedures known in the art. The differentially expressed genes are then mapped to biological pathways
(Chen Ketal Thyroid. 2001. 11:41.).

In the second set of experiments, specific transcriptional pathway activation is evaluated using commercially
available (Stratagene) luciferase reporter constructs including: NFkB-luc, SRE-luc, ELK1-luc, ARE-luc, p53-luc, and CRE-Iuc.
These transcriptional reporters contain consensus binding sites for known franscription factors that lie downstream of well-
characterized signal transduction pathways, and represent a good tool to ascertain pathway activation and screen for
positive and negative modulators of pathway activation.

Thus, 191P4D12(b) plays a role in gene regulation, and it is used as a target for diagnostic, prognostic, preventative and/or
therapeutic purposes.

Example 46: |dentification and Confirmation of Potential Signal Transduction Pathways

Many mammalian proteins have been reported to interact with signaling molecules and to participate in regulating
signaling pathways. {J Neurochem. 2001; 76:217-223). Immunoglobulin-like molecules in particular has been associated
with several tyrpsine kinases including Lyc, Blk, syk (), the MAPK signaling cascade that control cell mitogenesis and calcium
flux (Vilen J et al, J Immunol 1997, 159:231; Jiang F, Jia Y, Cohen I. Blood. 2002, 99:3579). In addition, the 191P4D12(b)
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protein contains several phosphorylation sites (see Table V1) indicating an association with specific signaling cascades.
Using immunoprecipitation and Western blotting techniques, proteins are identified that associate with 191P4D12(b) and
mediate signaling events. Several pathways known to play a role in cancer biology can be regulated by 191P4D12(b),
including phospholipid pathways such as Pi3K, AKT, etc, adhesion and migration pathways, including FAK, Rho, Rac-1,
Meatenin, efc, as well as mitogenic/survival cascades such as ERK, p38, etc (Cell Growth Differ. 2000,11:279; J Biol Chem.
1999, 274:801; Oncogene. 2000, 19:3003, J. Cell Biol. 1997, 138:913.). ). In order to determine whether expression of
191P4D12(b) is sufficient to regulate specific signaling pathways not otherwise active in resting PC3 cells, the effect of these
genes on the activation of the p38 MAPK cascade was investigated in the prostate cancer cell line PC3 (Figure 21A-B).
Activation of the p38 kinase is dependent on its phosphorylation on tyrosine and serine residues. Phosphorylated p38 can be
distinguished from the non-phosphorylated state by a Phospho-p38 mAb. This phospho-specific Ab was used to study the
phosphorylation state of p38 in engineered PC3 cell lines.

PC3 cells stably expressing 191P4D12(b) neo were grown ovemight in either 1% or 10% FBS. Whole cell lysates
were analyzed by western blotting. PC3 cells treated with the known p38 activators, NaSal or TNF, were used as a positive
control. The results show that while expression of the control neo gene has no effect on p38 phosphorylation, expression of
191P4D12(b) in PC3 cells Is sufficient to induce the activation of the p38 pathway (Figure 21A). The results were verified
using western blotting with an anti-p38 Ab, which shows equal protein loading on the gels (Figure 21B).

In another set of experiments, the sufficiency of expression of 191P4D12(b) in the prostate cancer cell line PC3 fo activate
{he mitogenic MAPK pathway, namely the ERK cascade, was examined (Figure 22A-B). Activation of ERK is dependent on
its phosphorylation on tyrosine and serine residues. Phosphorylated ERK can be distinguished from the non-phosphorylated
state by a Phospho-ERK mAb. This phospho-specific Ab was used to study the phosphorylation state of ERK in engineered
PC3 cell lines. PC3 cells, expressing an activated form of Ras, were used as a positive control.

The results show that while expression of the control neo gene has no effect on ERK phosghorylation, expression of
191P4D12(b) in PC3 cells is sufficient to induce an increase in ERK phosphorylation (Figure 22A). These results were
verified using anti-ERK western blotiing (Figure 22B) and confirm the activation of the ERK pathway by 191P4D12(b) and
STEAP-2.

Since FBS contains several components that may contribute to receptor-mediated ERK activation, we examined
the effect of 191P4D12(b) in low and optimal levels of FBS. PC3 cells expressing neo or 191P4D1 2(b) were grown in either
0.1% or 10% FBS overnight. The cells were analyzed by anti-Phospho-ERK western blotting. This experiment shows that
191P4D12(b) induces the phosphorylation of ERK in 0.1% FBS, and confirms that expression of 191P4D12(b) is sufficient to
induce activation of the ERK signaling cascade in the absence of additional stimuli.

To confirm that 191P4D12(b) directly or indirectly activates known signal transduction pathways in cells, luciferase
(luc) based transcriptional reporter assays are carried out in cells expressing individual genes. These franscriptional
reporters contain consensus-binding sites for known transcription factors that lie downstream of well-characterized signal
fransduction pathways. The reporters and examples of these associated transcription factors, signal transduction pathways,
and activation stimuli are listed below.

NFkB-luc, NFkB/Rel; lk-kinase/SAPK; growth/apoptosis/stress

SRE-luc, SRF/TCF/ELK1; MAPKISAPK; growth/differentiation

AP-1-luc, FOS/UN; MAPK/SAPKIPKC; growth/apoptosis/siress

ARE-luc, androgen receptor; steraids/MAPK; growth/differentiation/apoptosis
p53-luc, ps3; SAPK; growth/differentiation/apoptosis

CRE-luc, CREB/ATF2; PKA/p38; growth/apoptosis/stress

e o w D
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7. TCF-luc, TCF/Lef; rcatenin, Adhesion/invasion

Gene-mediated effects can be assayed in cells showing mRNA expression. Luciferase reporter plasmids can be
introduced by lipid-mediated transfection (TFX-50, Promega). Luciferase activity, an indicator of relative transcriptional
activity, is measured by incubation of cell extracts with luciferin substrate and luminescence of the reaction is monitored in a
luminometer,

Signaling pathways activated by 191P4D12(b) are mapped and used for the identification and validation of
therapeutic targets. When 191P4D12(b) is involved in cell signaling, it is used as target for diagnostic, prognostic,
preventative andfor therapeutic purposes.

Example 47: Involvement in Tumor Progression

Based on the role of Ig-domains and cadherin motifs in cell growth and signal transduction, the 191P4D12(b) gene
can contribute fo the growth, invasicn and transformation of cancer cells. The role of 191P4D12(b) in tumor growth is
confirmed in a variety of primary and transfected cell lines including prostate cell lines, as well as NIH 3T3 cells engineerad
o stably express 191P4D12(b). Parental cells lacking 191P4D12(b) and cells expressing 191P4D12(b) are evaluated for cell
growth using a weli-documented proliferation assay (Fraser SP, Grimes JA, Djamgoz MB. Prostate. 2000,44:61, Johnson
DE, Ochieng J, Evans SL. Anticancer Drugs. 1996, 7:288).

To confirm the role of 191P4D12(b) in the transformation process, its effect in colony forming assays is
investigated. Parental NIH-3T3 cells lacking 191P4D12(b) are compared to NIH-3T3 cells expressing 191P4D12(b}, using a
soft agar assay under stringent and more permissive conditions (Song Z. et al. Cancer Res. 2000;60:6730).

To confirm the role of 191P4D12(b) in invasion and metastasis of cancer cells, a well-established assay is used,
e.g., a Transwell Insert System assay (Becton Dickinson) (Cancer Res. 1999; 59:6010). Control cells, including prostate,
breast and kidney cell lines lacking 191P4D12(b) are compared to cells expressing 191P4D12(b). Cells are loaded with the
fluorescent dye, calcein, and plated in the top well of the Transwell insert coated with a basement membrane analog.
Invasion is determined by fluorescence of cells in the lower chamber relative to the fluorescence of the entire cell population.

191P4D12(b) can also play a role in cell cycle and apoptosis. Parental cells and cells expressing 191P4D12(b) are
compared for differences in cell cycle regulation using a well-established BrdU assay (Abdel-Malek ZA. J Cell Physiol.

1988, 136:247). In short, cells are grown under both optimal (full serum) and fimiting {low serum) conditions are labeled with
BrdU and stained with anti-BrdU Ab and propidium iodide. Celis are analyzed for entry into the G1, S, and G2M phases of
the cell cycle. Alternatively, the effect of stress on apoptosis is evaluated in control parental cells and cells expressing
191P4D12(b), including normal and tumor prostate cells. Engineered and parental cells are treated with various
chemotherapeutic agents, such as etoposide, taxol, etc, and protein synthesis inhibitors, such as cycloheximide. Cells are
stained with annexin V-FITC and cell death is measured by FACS analysis. The modulation of cell death by 191P4D12(b)
can play a critical role in regulating tumor progression and tumor load.

When 191P4D12(b) plays a role in cell growth, transformation, invasion or apoptosis, it is used as a target for
diagnostic, prognostic, preventative and/or therapeutic purposes.

Example 48: Involvement in Angiogenesis

Angiogenesis or new capillary blood vessel formation is necessary for tumor growth (Hanahan D, Folkman J. Cell.
1996, 86:353; Folkman J. Endocrinology. 1998 139:441). Based on the effect of cadherins on tumor cell adhesion and
their interaction with endothelial cells, 191P4D12(b) plays a role in angiogenesis (Mareel and Leroy: Physiol Rev, 83:337;
DeFouw L et al, Microvasc Res 2001, 62:263). Several assays have been developed to measure angiogenesis in vitro and
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in vivo, such as the tissue culture assays endothelial cell tube formation and endothelial cell proliferation. Using these
assays as well as in vifro neo-vascularization, the role of 191P4D12(b) in angiogenesis, enhancement or inhibition, is
confirmed. .

For example, endothelial cells engineered to express 191P4D12(b) are evaluated using tube formation and
proliferation assays. The effect of 191P4D12(b) is also confirmed in animal models in vivo. For example, calls either
expressing or lacking 191P4D12(b) are implanted subcutaneously in immunocompromised mice. Endothelial cell migration
and angiogenesis are evaluated 5-15 days later using immunohistochemistry techniques. 191P4D12(b} affects

angiogenesis, and it is used as a target for diagnostic, prognostic, preventative and/or therapeutic purposes.

Example 49; Involvement in Protein-Protein Interactions

lg-domains and cadherin motifs have been shown to mediate interaction with other proteins, including cell surface
protein. Using immunoprecipitation techniques as well as two yeast hybrid systems, proteins are identified that asscciate
with 191P4D12(b). Immunoprecipitates from cells expressing 191P4D12(b) and cells lacking 191 P4D12(b) are compared for
specific protein-protein associations.

Studies are performed to confirm the extent of association of 191P4D12(b) with effector molecules, such as
nuclear proteins, franscription factors, kinases, phosphates etc. Studies comparing 191P4D12(b) positive and 191P4D12(b)
negative cells as well as studies comparing unstimulated/resting cells and cells treated with epithelial cell activators, such as
cytokines, growth factors, androgen and anti-integrin Ab reveal unique interactions.

In addition, protein-protein interactions are confirmed using two yeast hybrid methodology (Curr. Opin. Chem Biol.
1999, 3:64). A veclor carrying a library of proteins fused to the activation domain of a transcription factor is introduced into
yeast expressing a 191P4D12(b)-DNA-binding domain fusion protein and a reporter construct. Protein-protein interaction is
detected by colorimetric reporter activity. Specific association with effector molecules and transcription factors directs one of
skill to the mode of action of 191P4D12(b), and thus identifies therapeutic, prognostic, preventative and/or diagnostic targets
for cancer. This and similar assays are also used to identify and screen for small molecules that interact with 191P4D12(b).
Thus it is found that 191P4D12(b) associates with proteins and small molecules. Accordingly, 191P4D1 2(b) and these

proteins and small molecules are used for diagnostic, prognostic, preventative and/or therapeutic purposes.

Example 50: Involvement of 191P4D12(b) in cell-cell communication.

Cell-cell communication is essential in maintaining organ integrity and homeostasis, both of which become
deregulated during tumor formation and progression. Based on the presence of a cadherin motif in 191P4D12(b), a motif
known to be involved in cell interaction and cell-cell adhesion, 191P4D12(b) can regulate cell communication. Intercellular
communications can be measured using two types of assays (J. Biol. Chem. 2000, 275:25207). In the first assay, cells
loaded with a fluorescent dye are incubated in the presence of unlabeled recipient cells and the cell populations are
examined under fluorescent microscopy. This qualitative assay measures the exchange of dye between adjacent cells. In
the second assay system, donor and recipient cell populations are treated as above and quantitative measurements of the
recipient cell population are performed by FACS analysis. Using these two assay systems, cells expressing 191P4D12(b)
are compared to controls that do not express 191P4D12(b), and it is found that 191P4D12(b) enhances cell communications.
Figure 19 and Figure 20 demonstrate that 191P4D12(b) mediates the transfer of the small molecule calcein between
adjacent cells, and thereby regulates cell-cell communication in prostate cancer cells. In this experiment, recipient PC3 cells
were labeled with dextran-Texas Red and donor PC3 cells were labeled with calcein AM (green). The donor (green) and
recipient (red) cells were co-cultured at 37°C and analyzed by microscopy for the co-localization of Texas red and calcein.

The results demonstrated that while PC3 control cells {no detectable 191P4D12(b) 'protein expression) exhibit little calcein
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transfer, the expression of 191P4D12(b) allows the transfer of small molecules between cells (Figure 19), whereby the
initially red recipient cells take on abrownish color, and co-localize the red and green molecules. Small molecules and/or
antibodies that modulate cell-cell communication mediated by 191P4D12(b) are used as therapeutics for cancers that
express 191P4D12(b). When 191P4D12(b) functions in cell-cell communication and small molecule transport, it is used as a
target or marker for diagnostic, prognostic, preventative and/or therapeutic purposes.

Example 51: Modulation of 191P4D12(b) function.
Knock down of 191P4D12(b) expression
Several techniques can be used to knock down or knock out 191P4D12(b) expression in vitro and in-vivo, including

RNA interference (RNAI) and other ani-sense technologies. RNAi makes use of sequence specific double stranded RNA to
prevent gene expression. Small interfering RNA (siRNA) are transfected into mammalian cells and thereby mediate
sequence specific mMRNA degradation. (Elbashir, ef al, Nature, 2001; vol. 411; 494-498). Using this approach, 191P4D12(b)-
specific RNAI is infroduced in 191P4D12(b)-expressing cells by transfection. The effect of knocking down the expression of
191P4D12(b) protein is evaluated using the biological assays mentioned in examples 44 to 50 above.

Reduction of 191P4D12(b) Protein expression is detected 24-48 hours after fransfection by immunostaining and
flow cytometry. The introduction of 131P4D12(b) specific RNAI reduced the expression of 191P4D12(b) positive cells and
reduce the biological effect of 191P4D12(b) on tumor growth and progression.

Accordingly, the RNA oligonucleotide sequences are used in therapeutic and prophylactic applications. Moreover,
the RNA oligonucleotide sequences are used to assess how modulating the expression of a 191P4D12(b) gene affects
function of cancer cells and/or tissues.

Inhibition using small molecule and antibodies

Using control cell lines and cell lines expressing 191P4D12(b), inhibitors of 191P4D12(b) function are identified.
For example, PC3 and PC3-191P4D12(b) celis can be incubated in the presence and absence of mAb or small molecule
inhibitors. The effect of these mAb or small molecule inhibitors are investigated using the cell communication, proliferation
and signaling assays described above.
Signal transduction and biclogical output mediated by cadherins can be modulated through various mechanisms, including
inhibition of receptor binding, prevention of protein interactions, or affecting the expression of co-receptors and binding
partners (Kamei et al, Oncogene 1999, 18:6776). Using control cell lines and cell lines expressing 191P4D12(b), modulators
(inhibitors or enhancers) of 191P4D12(b) function are identified. For example, PC3 and PC3-191P4D12(b) cells are
incubated in the presence and absence of mAb or small molecule modulators. When mAb and small molecules modulate,
e.g., inhibit, the transport and tumorigenic function of 191P4D12(b), they are used for preventative, prognostic, diagnostic
and/or therapeutic purposes.

Throughout this application, various website data content, publications, patent applications and patents are
referenced. (Websites are referenced by their Uniform Resource Locator, or URL, addresses on the World Wide Web.)

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 invention, and any that are functionally equivalent are within the scope of the
invention. Various modifications to the models and methods of the invention, 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 fo 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 invention.
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TABLES:
TABLE |: Tissues that Express 191P4D12(b):
a. Malignant Tissues
Prostate
Bladder
Kidney
Colon
Lung
Pancreas
Ovary
Breast
Uterus
Cervix
TABLE ll: Amino Acid Abbreviations
SINGLE LETTER THREE LETTER FULL NAME
F Phe phenylalanine
L Leu leucine
S Ser sering
Y Tyr tyrosine
C Cys cysteine
W Trp tryptophan
P Pro proline
H His histidine
Q Gln glutamine
R Arg arginine
| lle isoleucine
M Met methionine
T Thr threonine
N Asn asparagine
K Lys lysine
\ Val valine
A Ala alanine
D Asp aspartic acid
E Glu glutamic acid
G Gly glycine
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Amino Acid Substitution Matrix

TABLE IIXI:

Adapted from the GCG Software 9.0 BLOSUM62 amino acid substitution matrix (block substitution matrix). The

higher the value, the more likely a substitution is found in related, natural proteins.

I K L M N P Q R 8§ T V W Y.

A C D E F G H

0 0 -3 -22
-1 -1
-1 -3

1
-1
0
0
-2

-1 -1 -1
-3
-2

-3
-1
-1
-4

0 -2 -1-2 0-2-1-1-1-1-2
9 -3 -4 -2 -3 -3 -1 -1 -3
6 2 -3 -1

4

-2 -2 C

-3

-3 -1
-1

-3 D
-3 -2 E

-4

0

1
0

0 -3

-4 -3

-1 -3
0
-1

6 -2

-1 -2

-2
-2
-2
-1

0
-3
-2

1-3 -2
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-4 -2 -4 -3
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3
-2 -3 G

-1 1
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-2 -2
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TABLE IV:
HLA Class I/il Motifs/Supermotifs

TABLE IV (A): HLA Class | Supermotifs/Motifs

SUPERMOTIF POSITION POSITION POSITION

2 (Primary Anchor) 3 (Primary Anchor) C Terminus {Primary
Anchor)

A1 TILVMS FWY

A2 LIVMATQ IVMATL

A3 VSMATLI RK

A24 YFWIVLMT FIYWLM

B7 P VILFMWYA

B27 RHK FYLWMIVA

B44 ED FWYLIMVA

B58 ATS FWYLIVMA

B62 QL/VMP FWYMIVLA

MOTIFS

A1 TSM Y

A1 DEAS Y

A2.1 LMVQIAT VLIMAT

A3 LMVISATFCGD KYRHFA

A1 VTMLISAGNCDF KRYH

A24 YFWM FLIW

A*3101 MVTALIS RK

A*3301 MVALFIST , RK

A*6801 AVTMSL! RK

B*0702 P LMFWYAIV

B*3501 P LMFWYIVA

B51 P LIVFWYAM

B*5301 P IMFWYALV

B*5401 P ATIVLMFWY

Bolded residues are preferred, italicized residues are less preferred: A peptide is considered motif-bearing if it has primary
anchors at each primary anchor position for a motif or supermotif as specified in the above table.

TABLE IV (B): HLA Class !l Supermotif

1 6 9

W,FY,V, L AV LLPC ST AV,LLCSTMY
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TABLE IV (C): HLA Class 1l Motifs
MOTIFS 1°anchor1 2 3 4 5 1°anchor6 7 8 9
DR4 preferred FMYyLivw M T | VSTCPALIM MH MH
deleterious W R WDE
DR1 preferred MFLIVWY PAMQ VMATSPLIC M AVM
deleterious C CH FD CWD GDE D
DR7 preferred MFLIVWY M W A IVMSACTPL M v
deleterious C G GRD N G
DR3 MOTIFS 1°anchor1 2 3 1°anchor4 5 1° anchor 6
Motif a preferred LIVMFY D
Moitif b preferred LIVMFAY DNQEST KRH
DR Supemofif MFLIVWY VMSTACPLI
italicized residues indicate less preferred or “olerated” residues
TABLE IV (D): HLA Class | Supermotifs
POSITION: 1 2 3 4 5 6 7 8 C-terminus
SUPER-
MOTIFS
Al 1° Anchor 1° Anchor
TILVMS FWY
A2 1° Anchor 1° Anchor
LIVMATQ LIVMAT
A3 Preferred 1° Anchor YFW YFW YFW P 1° Anchor
VSMATLI (4/5) (35) (45) (45) RK
deleterious  DE (35); DE
P (5/5) (4/5)
A24 1° Anchor 1° Anchor
YEWIVLMT FIYWLM
B7 Preferred FWY (5/5)  1°Anchor  FWY FWY  1°Anchor
LIVM(@3/5) P (4/5) (3/5)  VILFMWYA
deleterious  DE (3/5); DE G QN DE
P(5/5); (3/5)  (4/5) (4/5)  (4/5)
G(4/5);
A(3/5);
QN(3/5)
B27 1° Anchor 1°Anchor
RHK FYLWMIVA
B44 1° Anchor 1° Anchor
ED FWYLIMVA
B58 1° Anchor 1° Anchor
ATS FWYLIVMA
B62 1° Anchor 1° Anchor
QLIVMP FWYMIVLA

ltalicized residues indicate less preferred or “tolerated” residues
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TABLE IV (E): HLA Class | Motifs
POSITION 1 2 3 4 5 6 7 8 9 C-
terminus
or
C-terminus
At preferred GFYW  1°Anchor DEA YFW P DEQN  YFW  1{1°Anchor
9-mer STM Y
deleterious DE RHKLIVMP A G A
A1 preferred GRHK  ASTCLIVM 1°Anchor  GSTC ASTC LIVM DE  1°Anchor
9-mer DEAS Y
deleterious A RHKDEPYFW DE PQN RHK PG GP
At preferred YFW 1°Anchor DEAQN A YFWQN PASTC GDE P 1°Anchor
10- STM Y
mer
deleterious GP RHKGLIVM DE RHK  QNA RHKYFWRHK A
At preferred YFW STCLIVM 1°Anchor A YFW PG G YFW 1°Anchor
10- DEAS Y
mer
deleterious RHK RHKDEPYFW P G PRHK QN
A2.1 preferred YFW 1°Anchor “YFW STC YFW A P 1°Anchor
9-mer LMIVQAT VLIMAT
deleterious DEP DERKH RKH DERKH
POSITION: 1 2 3 4 5 6 7 8 g C-
Terminus
A2.1 preferred AYFW  1°Anchor LVIM G G FYWL 1°Anchor
10- LMIVQAT ViM VLIMAT
mer
deleterious DEP DE RKHA P RKH DERKHRKH
A3  preferred RHK 1°Anchor YFW PRHKYF A YFW P 1°Anchor
LMVISATFCGD W KYRHFA
deleterious DEP DE
A11  preferred A 1°Anchor YFW YFW A YFW YFW P 1°Anchor
VTLMISAGNCD KRYH
F
deleterious DEP A G
A24  preferred  YFWRHK 1°Anchor s1C YFW  YFW 1°Anchor
9-mer YFWM FLIW
deleterious DEG DE G QNP DERHKG AQN
A24  Preferred 1°Anchor P YFWP P 1°Anchor
10- YFWM FLIW
mer
Deleterious GDE QN RHK DE A QN  DEA
A3101Preferred RHK 1°Anchor YFW P YFW  YFW AP 1°Anchor
MVTALIS RK
Deleterious DEP DE ADE DE DE DE
A3301Preferred 1°Anchor YFW AYFW 1°Anchor
MVALFIST RK
Deleterious GP DE
AB801Preferred  YFWSTC 1°Anchor YFWLIV YFW P 1°Anchor
AVTMSLI M RK
deleterious GP DEG RHK A
B0702Preferred RHKFWY 1°Anchor RHK RHK RHK RHK PA 1°Anchor
P LMFWYA!
1%
deleterious DEQNP DEP DE DE GDE QN DE
B3501Preferred  FWYLIVM 1°Anchor FWY FwYy 1°Anchor
P LMFWYIV
A
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POSITION 1 2 3 4 5 6 é 8 9 C-
terminus
or
C-terminus
Al preferred GFYW  1°Anchor DEA YFW P DEQN YFW 1°Anchar
9-mer ST™M Y
deleterious DE RHKLIVMP A G A
A1l prefered GRHK  ASTCLIVM 1°Anchor  GSTC ASTC LIVM DE  1°Anchor
9-mer DEAS Y
deleterious A RHKDEPYFW DE PQON RHK PG GP
deleterious AGP G G
B51 Preferred LIVMFWY 1°Anchor Fwy STC FWY G FWY  1°Anchor
P LIVFWYA
M
deleterious AGPDER DE G DEQN GDE
HKSTC
B5301 preferred  LIVMFWY 1°Anchor Fwy STC Fwy LIVMFWYFWY  1°Anchor
P IMFWYAL
v
deleterious AGPQN G RHKQN DE
B5401preferred  FWY 1°Anchor FWYLIVM LIVM ALIVM  FWYA 1°Anchor
P P ATIVLMF
Wy
deleterious GPQNDE GDESTC RHKDE DE QNDGE DE
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TABLE IV (F):
Summary of HLA-supertypes
Overall phenotypic frequencies of HLA-supertypes in different ethnic populations
Specificity Phenotypic frequency

SupertypePosition 2 |C-TerminusiCaucasianN.A. BlacklJapanese/ChineseHispaniciAverage
B7 P AILMVFWY@43.2 55.1 57,1 43.0 9.3 495
A3 AILMVST ~ RK 37.5 42.1 45.8 527 431 u4.2
A2 AILMVT AILMVT #4538 39.0 12.4 459 430 422
A24 IYF (WIVLMT)[FI (YWLM) [23.9 38.9 58.6 401 383 400
B44 E (D) . [FWYLIMVA43.0 21.2 42.9 391 [39.0 [37.0
A1 TH{LVMS)  FwY 47.1 16.1 21.8 147 1263 1252
B27 RHK FYL (WMI) 284 26.1 13.3 139 1363 [234
B62 QL (IVMP)  [FWY (MIV)[12.6 4.8 36.5 254 111 [184
B58 ATS FWY (LIV) [10.0 25.1 1.6 9.0 b9 10.3
TABLE IV (G):
Calculated population coverage afforded by different HLA-supertype combinations
HLA-supertypes Phenotypic frequency

Caucasian N.A Blacks Japanese Chinese Hispanic  |Average

83.0 86.1 B7.5 38.4 86.3 86.2
A2, A3 and B7 99.5 98.1 100.0 99.5 99.4 99.3
A2, A3, B7, A24, B44i99.9 99.6 100.0 99.8 99.9 99.8
and A1
A2, A3, B7, A24,
B44, A1, B27, B62,
and B 58
Motifs indicate the residues defining supertype specificites. The motifs incorporate residues determined on the basis of
published data to be recognized by multiple alleles within the supertype. Residues within brackets are additional residues
also predicted to be tolerated by multiple alleles within the supertype.

Table V: Frequently Occurring Motifs

Name

avrg.
identity

%

Description

Potential Function

zf-C2H2

34%

Zinc finger, C2H2 type

Nucleic acid-binding protein functions as
transcription factor, nuclear location
probabls

Cytochrome_b_N

68%

Cytochrome b(N-
terminal)/b6/petB

membrane bound oxidase, generate
superoxide

19%

Immuneglobulin domain

domains are one hundred amino acids
long and include a conserved
infradomain disulfide bond.

WD40

18%

WD domain, G-beta repeat

tandem repeats of about 40 residues,
each containing a Trp-Asp motif.
Function in signal transduction and
protein interaction

PDZ

23%

PDZ domain

may function in targeting signaling
molecules to sub-membranous sites

LRR

28%

Leucine Rich Repeat

short sequence motifs involved in
protein-protein interactions

Pkinase

23%

Protein kinase domain

iconserved catalytic core common to
both serine/threonine and tyrosine
protein kinases containing an ATP
binding site and a catalytic site
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nleckstrin homology involved in
intracellular signaling or as constituents

PH 16% PH domain of the cytoskeleton
30-40 amino-acid long found in the
xtracellular domain of membrane-
EGF 34% EGF-like domain bound proteins or in secreted proteins
Reverse franscriptase
RNA-dependent DNA
Rvt 49% polymerase)
Cytoplasmic protein, associates integral
ANK 25% Ank repeat membrane proteins to the cytoskeleton
NADH- membrane associated. Involved in
Ubiquinone/plastoquinone [proton franslocation across the
Oxidored_a1 32% (complex l), various chainsimembrane
calcium-binding domain, consists of a12
residue loop flanked on both sides by a
Ethand 24% EF hand 12 residue alpha-helical domain
Retroviral asparty! Aspartyl or acid proteases, centered on
Rvp 79% protease a catalytic aspartyl residue
extraceliular structural proteins involved
in formation of connective fissue. The
Collagen triple helix repeatisequence consists of the G-X-Y and the
Collagen 42% (20 copies) polypeplide chains forms a triple helix.
Located in the extracellular ligand-
binding region of receptors and is about
200 amino acid residues long with two
hairs of cysteines involved in disulfide
Fn3 20% Fibronectin type Il domain [ponds
seven hydrophobic transmembrane
regions, with the N-terminus located
7 transmembrane receptor lextracelilarly while the C-terminus is
[7tm_1 19% (rhodopsin family) cytoplasmic. Signal through G proteins

Table VI: Motifs and Post-translational Modifications of 191P4D12(b)
Table VI: Post-translational modifications of 191P4D12(b)

N-glycosylation site
281 - 284 NWTR (SEQ ID NO: 61)
430-433 NSSC (SEQID NO: 62)
489 -492 NGTL (SEQ D NO: 63)

Tyrosine sulfation site
118 - 132 VQADEGEYECRVSTF (SEQID NO: 64)

Protein kinase C phosphorylation site
26-28 TGR
192- 194 SSR
195- 197 SFK
249 - 251 SVR
322-324 SSR
339-341 SCK
383 - 385 TQK
397-399 SR
426 - 428 SLK
450-462 TVR
465 - 467 SGR
491-493 TLR

Casein kinase Il phosphorylation site
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283- 286 TRLD (SEQID NO: 65)
322-325 SSRD (SEQID NO: 66)
410- 413 SQPE (SEQ ID NO: 67)
426-429 SLKD (SEQ D NO: 68)
450 - 453 TVRE (SEQ ID NO: 69)
456 - 459 TQTE (SEQ ID NO: 70)

N-myristoylation site .
135- 140 GSFQAR (SEQID NO: 71)
162 - 167 GQGLTL (SEQID NO: 72)
164 - 169 GLTLAA (SEQID NO: 73)
189-194 GTTSSR (SEQID NO: 74)
218-223 GQPLTC (SEQID NO: 75)
311-316 GIYVCH (SEQID NO: 76)
354 - 359 GVIAAL (SEQIDNO; 77)
464 - 469 GSGRAE (SEQID NO: 78)
477 - 482 GIKQAM (SEQID NO: 79)
490 - 495 GTLRAK (SEQID NO: 80}
500 - 505 GIYING (SEQID NO: 81)

RGD Cell attachment sequence
55-57 RGD

Table Vi
Search Peptides

191P4D12(b) v.1 aa1-510

9-mers, 10-mers and 15-mers (SEQ 1D NO: 82)

MPLSLGAEMW GPEAWLLLLL LI ASFTGRCP AGELETSDVV TVVLGQDAKL PCFYRGDSGE
QVGQVAWARY DAGEGAQELA LLHSKYGLHV SPAYEGRVEQ PPPPRNPLDG SYLLRNAVQA
DEGEYECRVS TFPAGSFQAR LRLRVLVPPL PSLNPGPALE EGQGLTLAAS CTAEGSPAPS
VTWDTEVKGT TSSRSFKHSR SAAVTSEFHL VPSRSMNGQP LTCVVSHPGL LQDQRITHIL
HVSFLAEASV RGLEDQNLWH IGREGAMLKC LSEGQPPPSY NWTRLDGPLP SGVRVDGDTL
GFPPLTTEHS GIYVCHVSNE FSSRDSQVTY DVLDPQEDSG KQVDLVSASY VVVGVIAALL
FCLLVWVVVL MSRYHRRKAQ QMTQKYEEEL TLTRENSIRR LHSHHTDPRS QPEESVGLRA
EGHPDSLKDN SSCSVMSEEP EGRSYSTLTT VREIETQTEL LSPGSGRAEE EEDQDEGIKQ
AMNHFVQENG TLRAKPTGNG IYINGRGHLY

v.2 aal-510 ‘

9-mers 45-61 GQDAKLPCLYRGDSGEQ (SEQ ID NO: 83)

10-mers 44-62 LGQDAKLPCLYRGDSGEQV (SEQID NO: 84)

16-mers 39-67 WWTVVLGQDAKLPCLYRGDSGEQVGQVAW (SEQ ID NO: 85)

v.7 ORF: 264.1721 Frame +3

9-mers 403-418 SHHTDPRSQSEEPEGR (SEQ ID NO: 86)

10-mers 402-419 HSHHTDPRSQSEEPEGRS (SEQ ID NO: 87)

15-mers 397-424 SIRRLHSHHTDPRSQSEEPEGRSYSTLT (SEQ ID NO: 88)

V.9: AA 1-137; 9-mers, 10-mers, 15-mers (SEQ ID NO: 89)

MRRELLAGIL LRITFNFFLF FFLPFPLVVF FIYFYFYFFL EMESHYVAQA GLELLGSSNP
PASASLVAGT LSVHHCACFE SFTKRKKKLK KAFRFIQCLL LGLLKVRPLQ HQGVNSCDCE
RGYFQGIFMQ AAPWEGT

v.10 SNP variant

9-mers 27-43 GRCPAGELGTSDWVTVV (SEQID NO: 90)

10-mers 26-44 TGRCPAGELGTSDVVTVVL (SEQ ID NO: 91)

15-mers 21-49 LLASFTGRCPAGELGTSDVVTVVLGQDAK (SEQ ID NO: 92)

v.11 SNP variant

9-mers 138-154 QARLRLRVMVPPLPSLN (SEQ ID NO: 93)

10-mers 137-155 FQARLRLRVMVPPLPSLNP (SEQ ID NO: 94)

16-mers 132-160 FPAGSFQARLRLRVMVPPLPSLNPGPALE (SEQ ID NO: 95)
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v.12 SNP variant

9-mers 435-451 VMSEEPEGCSYSTLTTV (SEQ ID NO: 96)

10-mers 434-452 SYMSEEPEGCSYSTLTTVRE (SEQID NO: 97)

15-mers 429-457 DNSSCSVMSEEPEGCSYSTLTTVREIETQ (SEQ ID NO: 98)

v.13 insertion of one AA at 333-4

9-mers 426-442 SQVTVDVLADPQEDSGK (SEQ ID NO: 99)

10-mers 425-443 DSQVTVDVLADPQEDSGKQ (SEQ ID NO: 100)

15-mers 420-448 EFSSRDSQVTVDVLADPQEDSGKQVDLYS (SEQID NO: 101)

191P4D12(b) v.14: AAS56-72; 9-mers
GSSNPPASASLVAGTLS (SEQID NO: 102)

191P4D12(b) v.14: AAS5-73; 10-mers
LGSSNPPASASLVAGTLSV (SEQ ID NO: 103)

191P4D12(b) v.14: AAS50-78; 15-mers
AGLELLGSSNPPASASLVAGTLSVHHCAC (SEQ IDNO: 104)
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Tables VIl = XXI:

Table VIII V1 HLA A1 9mers
191P4D128

Each peptlde isa porhon of i
SEQ 1D NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

__ Pplus eight.

\Staﬁ | Subsequence Hmécore m[

[294 [RVDGDTLGF [ 25.000 |

(437 [SEEPEGRSY | 22500 |

| 97 [[RVEQPPPPR || 18.000 |

(306 || TTEHSGIVV 1] 11.250 |

332 || VLDPQEDSG || 5.000 |
|252 || GLEDQNLWH| 4.500 |

[457 [ QTELLSPGS || 4500 |
[ 271 ][ LsEGQPPPS | 2.700 |

205 i[ TSEFHLVPS 1| 2.700 |

[107 || PLDGSVLLR || 2.500 |
[ 386 | YEEELTLTR || 2.250 |

(184 [ DTEVKGTTS | 2250 |

[172 | TAEGSPAPS | 1.800 |

|6 |GAEMWGPEAI[ 1.800 |
[ 33 || ELETSDWVT || 1.800 |

| 36 || TSDVVTWL || 1.500 |

| 45 ’[GQDAKLPCFH 1.500 |

| 305 ;I LTTEHSGIY jl 1.250 |

1405 |[HTDPRSQPE || 1.250 |
"1 | GPEAWLLLL || 1.125 1

| 119 || QADEGEYEG || 1.000 |

[ 80_|[HVSPAYEGR | 1.000 |

| 284 || RLDGPLPSG || 1.000 |

342 || QVDLVSASV || 1.000 |

158 || ALEEGQGLT j[ 0.900 |

[245 || LAEASVRGL ][ 0.900 |

[ 419 [RAEGHPDSL[ 0900 |

[453 | EIETQTELL ][ 0.900 |

[ 486 [[ VQENGTLRA | 0675 |

[ 76 |[ AQELALLHS |[ 0675

I N

[ 117 ][ AVQADEGEY [ 0.500

[471 ] EEDGDEGIK ][ 0500 |

236 | ITHILHVSF ][ 0500 |

CA 02493923 2005-01-24

Table VIIV1-HLA-A1-Omers-
© iotPaD12B

Each peptide isa portlon of
SEQ D NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

[Start]| Subsequence | Sc Score ‘
[365 ][ WUWVLMSR [ 0.500 |

(366 [[WWWVLMSRY [ 0.500 |
[ 189 | GTTSSRSFK '| 0.500 |
| 78 |ELALLHSKY /| 0.500 |
[ 69 |RVDAGEGAQ]| 0.500 {
[378 [KAQQMTQKY [ 0.500 |

|124J[ EYECRVSTF 1 0.450 !

[439 J}:PE,,@RW ‘me
[130 [ STFPAGSFQ || 0.250 |
| 86 || YGLHVSPAY || 0.250 |
| 318 || SNEFSSRDS || 0.225 |
| 72 |[AGEGAQELA | 0.225 |
[ 122 ]| EGEYECRVS || 0.225 |
[ 159 || LEEGQGLTL || 0.225 |
| 262 || GREGAMLKC|[ 0.225 |
[ 58 ||SGEQVGQVA]| 0.225
[ 31 | AGELETSDV || 0225
[145 [ WLVPPLPSL | 0200 |
[ 180 || SYTWDTEVK][ 0200 |
[ 368 || WLMSRYHR || 0.200 !
| 41 ]| TYWWLGQDAK || 0.200 |
|17 || LLLLLLASF || 0200 |
[409 || RSQPEESVG || 0.150 |
[ 129 || VSTFPAGSF || 0.150 |
| 200 [| RSAAVTSEF || 0.150 |
[423 || HPDSLKDNS | 0.125 |
[392 || LTRENSIRR |[ 0125 |
[448 [ LTTVREIET [ 0.125 |
[ 55 {[ReDSGEQVG][ 0.125 |
[ 190 || TTSSRSFKH [ 0.125 |
353 | VGVIAALLF || 0125 |
[ 146 | LVPPLPSLN || 0100
[ 369 ][ VIMSRYHRR || 0.100 |
[313 ][ YWCHVSNEF || 0.100 |
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Table Vlll V1- HLA A1-9mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO; 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

{Staﬁifgubsequencej[ géére i

| 61 IQVGQVAWAR[ 0.100 |

[328 5| TVDVLDPE | | .‘0_ 100 |

20 | LLLASFTGR | 0400 |

i
1
H
|

316 || HVSNEFSSR | 0100 |

[209 ] [HLVPSRSMN | 0.100 |

460 /| LLSPGSGRA || 0.100 |

|485 | FVQENGTLR j| 0100 |

|467 |[RAEEEEDQD || 0090 |

| 3 ;LSLGAEMWGI 0.075 |

| 255 51ADQ~N£WHJE55’|M99_7§M l

[ 135 | GSFQARLRL || 0.075 |

|231| LODORITHI || 0.075 |

|473 | DQDEGIKQA || 0075 |

296 || DGDTLGFPP || 0.062 |

364 || LYVVVVLMS || 0.050 |

[354 || GVIAALLFC || 0.050 |
[224 [ VWSHPGLLQ || 0.050 |
[202 ][ AAVTSEFHL |[ 0.050 |

[ 210 | LVPSRSMNG || 0.050 |

|19 | LLLLASFTG || 0.050 |

|365]| VIRALLFCL | 0.050 |
(299 |[ TLGFPPLTT |[ 0.050 |

|15 | WLLLLLULA [] 0050 |

298 || DTLGFPPLT || 0050 |

|287 | GPLPSGVRV ]| 0.050 |
.28, || ROPAGELET | 0050 |
[435 | VMISEEPEGR | 0,050

[357 | AALLFCLLY [ 0.050 |

Table VII-V2-HLA-A1-Gmers- |

_191P4D128
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Each pepfide is a portion of |
SEQ ID NO: 5; each start l
position is specified, the length

of peptide is 9 amino acids,
and the end position for each
peplide is the start position |
_plus eight.

1

. o

]Start” Subsequence !{ Score 1
[ 1 |[GQpAKLPCL | 0.150 !

CA 02493923 2005-01-24

(Table VIIFVe-HLA-AT-gmers-
191P4D128

Each peptide is a portlon of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

[ 3 ]| DAKLPCLYR I[ 0.050 |

4 | AKLPCLYRG ][ 0.010 |

rubsequence IE Scc;e

(O

7 || QCLLLGLLK ][ 1000 :

| QDAKLPCLY || 0.003 |
[LPCLYRGDS || 0.003 |

2
6

) _i| FLEMESHYV | |0900x

P(AJ

]|'EMESHYVAQ  0.900 |

[ CFESFTKRK || 0.900 |

§_J[ KLPCLYRGD [ 0.0t

51 1/ GLELLGSSN 1 0.900 |

8 |[CLYRGDSGE || 0.000

115 |[NSCDCERGY][ 0.750 |

9_|[LYRGDSGEQ | 0.000

| 4
{
| 7 U’CLYRGDSG | 0.001
|
|
l

25 || FPLVVFFIY [[0625]

Table VIII-V7-HLA-A1-9mers- |
191P4D128 |

4 |[ ELLAGILLR [[0500]
12_|[ RITFNFFLF {0500 |

Each peptlde is a portion of
SEQ ID NO: 15; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

__ plus eight.

28 || VWFFIYFYF ;[ 0500 |

118 |[DCERGYFQG[ 0450 |

71 ;H_SVHHCACF 1| 0.300 |
80 | ESFTKRKKK 1| 0.300 |

22_|[ FLPFPLVVF | 0.200 |

Ig;;ﬁ [Subsequence | Scor:

|3 |[HTDPRSQSE|| 1.250 |

31 || FIYFYFYFF [ozoo|
57 |[SSNPPASAS [ 0450 |

| 7 ||RSQSEEPEG|| 0.030 |

|| AGILLRITF 1/0.125 |

| 8 |[SQSEEPEGRI| 0.015 |

ED
i
[ 39
| 4
|78
L
E
| 23 || LPFPLVVFF || 0500 !
L
|
B
K
I
L
| :
L
i
L7
|

% I[ LLLGLLKVR ] 0.100 i

|_1_I[SHHTDPRSQJ| 0001 |

[113 |[GVNSCDCER][ 0.100 |

| 2 J|HHTDPRSQS|| 0.001 |

| 77 _I[ ACFESFTKR || 0.100 |

|5 |[DPRSQSEEP ] 0000 |

[ 95 || FIQCLLLGL ][ 0.050 |

| 4 |[TDPRSQSEE || 0.000 |

|9 |[ ILLRITFNF ][ 0.050]

| 6 _[|PRSQSEEPE | 0.000 |

| 98 || CLLLGLLKV }| 0.050 |

Table VIII \V9- HLA A1 9mers—
‘ 191P4D1ZB

| 5 || LLAGILLRI [ 0.050

| 26 || PLVVFFIYF | 0.050

Each pephde is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

L4(LJLYVAQAGLEL [ 0.050 |

| 49 | QAGLELLGS || 0050 |

| 29 || VFFIYEYFY ][ 0,050 |

| 58 ||SNPPASASL | 0.050 |

| 65 [ SLVAGTLSV [0.050 |

__Pplus eight.

[ 2 |[ RRELLAGIL [[0045 |

LStarf Ik Subsequence i[Score
[ 16 _|[SCOCERGYF | 5.000]

[ 56 |[GSSNPPASA [0.030

(62 _[[ASnsLaGT [00%0]

[ 13 || FNFFLFF |[1.250 ]
[ 76 |[ CACFESFTK [ 1.000 |

| 14 | TFNFFLFFF [0.025 |

| 69 {IGTLSVHHCAE[OOZS{

[ 27 I LwWeFIVFY [ 1.000]

| 30 | FFIYFYFYF 0025
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Table VlII VO- HLA A1-9mers
191P4D12B

Each peptlde is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_plus eight.

[ Start JI Subsequence [Score |

| 21 || FFLPFPLVV |[0.025 |
[ 17 || FFLFFFLPF |[0.025 |

38 || FFLEMESHY }| 0.025 |

I
(o7 ]VAGTLSVHH||00203
[ 126_|[GIFMQAAPW | 0.020 |

[ 54 |[LLGSSNPPA [ 0.020]

|ESHYVAQAG[ 0015 |

|| FNFFLFFFL |/ 0.013 |

43
_64 || ASLVAGTLS 1|9-°1§§
B
121

'LGYFQGIFM 1| 0.013 |

9 || FESFTKRKK || 0.010 i

70 ELTLSVHHCAC [0010]

105 |[KVRPLQHQG][ 0.010 |

[ 66 [ LVAGTLSVH ] 0010

| 63 || SASLVAGTL || 0.010 |

| 6 || LAGILLRIT [[0.010

|.47_1| VAQAGLELL |{ 0.010

| 10 J[ LLRITFNFF ]| 0.010]

[ 75 |[HCACFESFT [ 0.010 |

|8 |l GILLRITFN [0.010]

| 48 ][AQAGLELLG ][ 0.007 |

[ 103 {[ LLKVRPLQH ]| 0.005 |

[ 128 |[FMQAAPWEG]| 0.005 |

| 55 _|[LGSSNPPAS || 0.005 |

| 120 | ERGYFQGIF [ 0.005 |

[_74_|[HHCACFESF [ 0.006 |

[ 82| FTKRKKKLK || 0.005 |

| 87 _|[ KKLKKAFRF ][ 0.003 |

|90 || KKAFRFIQC [[ 0003

59| NBPASASLY |[0.003

11 J| LRITFNFFL [0.003 ]
|
|

101 [ LGLLKVRPL }/0.003 |

[ 123 || YFQGIFMQA | 0.003 |

[ 36_I[ FYFFLEMES [[ 0.003 |

34 || FYFYFFLEM | 0.003 |

|19 [ LFFFLPFPL |[0.003 |

| 68 |[AGTLSVHHC || 0.003 |
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[Table VII-Ve-HLA-AT-9mers-
191P4D128

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end posifion for each
peptide is the start position

. Plus eight,

[ St [ Subsequence | Soore |

[ 93 I FRFIQCLLL ]| 0.003 |
| 114 |[VNSCDCERG;| 0.003 |
[ 122 [ GYFQGIFMQ | 0.003 |
[ 50 || AGLELLGSS || 0.003 |

[ 32 | IYFYFYFFL ][0.003

3 _|| RELLAGILL [[0.003 |
107 {[RPLHQGVN || 0.003 |
73 | VHHCAGFES | 0.003 |
94 [ RFIQCLLLG || 0.003 |

18 || FLFFFLPFP 10002
02 || GLLKVRPLQ [ 0.002 |

1
100 || LLGLLKVRP J[0.002 ]
108 |PLQHQGVNS [ 0.002 ]

61 | PASASLVAG |[ 0.002 |

N
[
|
}
[®
[
|
1
|
]

9% [IQCLLLGLL [oooz;

[ 111 [HQGVNSCDC|| 0.002 |

[108_[LOHGGWNSG][0.002]

[ 124 ]| FQGIFMOAA [[ 0.002 |

| 129 ][MQAAPWEGT][ 0.002 |

| 60 |[ PPASASLVA | 0.001 |

| 86 || KKKLKKAFR |{ 0.001 |

| 20 ][ FFFLPFPLV ][ 0.001 |

Table VIII-V10-HLA-A1-Omers-
~ 191P4D128

Each peptide is a portion of
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

| St “Start || Subsequence 1|Score§
|5 |[ AGELGTSDY 0.225)
[_2_|[ RCPAGELGT |[0.050]

CA 02493923 2005-01-24

[ Table VIIFVA0-HLAAT-Omers-1

191P4D12B |

Each peptlde isa portion of
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

_ Pluseignt.

[ Stat ][ Subsequence | [Score

3__|[ CPAGELGTS 1[0.003]

[6_|[ GELGTSDVV 000t

|4 _|[ PAGELGTSD j{0000|

Table VIIVA1-HLA-AT-Smers-.
191P4D128 |

i

Each peptide is a portion of
SEQID NO: 23; each start |
position is specified, the length :
of peptide is 9 amino acids, !
and the end position for each |
peptide is the start position

{éta }[ Subsequence [Score

pluseight.

i
l
|

|| MVPPLPSLN j}0.100]

9
[ 8_|[ VMVPPLPSL [[0.100]
7

7_|[ RYMVPPLPS {[0.050

T RLRVMVPPL [[0.002]

i |[QARLRLRVM |[0.001]

I
|
B
L5
B
B
L

5
1
3 ][ RLRLRVMVP j[0.001}
6_J[ LRVMVPPLP (0000

(2 |[ARLRLRVMV 0000]

[ 4 _J[LRLRVMVPP ||0.000i

Table Vil V12 HLA-A1 9mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 25; each start
pasition is specified, the length ;
of peptide is 9 amino acids,
and the end position for each
peptide is the start position |
pluseight |

L oo 2 v o

[ Start || Subsequence {[Score!

3 LSEEPEGCSY 1122 50!

~ [MsEEPEGCS |[1.3 3

2
5 |[EPEGCSYST [[0.450)
8 _|[ GCSYSILTT ;[0.050,

5
2
[ 9 | GTsDwWTVV [0.025)
[ 7 [ELGTSDVVT |0.020]
[ 1 |[GRCPAGELG |[o. 005]
[ |[LGTsDvVTV |[0.005]

9 |[CSYSTLTTV {[0.015]

2
I
Ce
|
[

1_|[VMSEEPEGC }0.005]
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Table VIlI V12—HLA A1 9mers~
~_191P4D12B

Each peptlde is a portlon of
SEQ ID NO: 25; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

plus eight.

l Swtwe;rutw"I Subsequencef[ggwore]

_7_ [ EGCSYSTLT ](0.003]

| 7
| 4 || EEPEGCSYS 'Loomj
|8

Table VIII-V13-HLA-A1-9mers-
B 191P4D12B
Each peptide is a portlon of f
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

v lLSubsequence‘ [Score;
|| LADPQEDSG |(5.000]

[Sta
| 8
| 4 ][ TvDVLADPQ ||0.5 500]
[ o } ADPQEDSGK 1[0.010]

E =]

[ viappaeDs J[o.010]

[W\(TVDVLADE 1/0.005:

L QUTVDVLAD [[0.005|

H
i
g(J?—‘-I\)(A)‘\l
H

|| DVLADPQED 10.001]

L7

|

L [ SQUTVDVLA 0.003]
¢

| 5

[ VDVLADPQE [0.000]

Table VIII V14- HLA A1 9mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 29; each start
position is specified, the length
of peptide is 8 amino acids,
and the end position for each
peptide is the start position

_ plus eight.

\Start*] “Subsequence | 5}29.[,5“}
2 [ SSPPASAS [ 0150

i
|
t
H
i

3 | sNPPAsASL || 0.050 |

1 {GSSNPPASA*I 0.030 |

7 | ASASLVAGT || 0.030 |

I SASLVAGTL [ 0.010 |

[
(o [ ASLVAGTLS | 0015 |
|8
|

4 | NPPASASLY 70,003 |
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Table VIIl-V14-HLA-A1-9mers-
~ 191P4D12B )
Each peptideis a porllon of
SEQ 1D NO: 29; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_ pluseight.

[ |[ PASASLVAG [ 0.002 |
|5 [ PPAsASLYA | 0001 |

[ Table IX-V1-HLA-AT-10mers- |
| 19tpap128

Each peptlde isa portuon of |
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

CA 02493923 2005-01-24

Toblo XVAHLAAT-10mers-
191P4D12B.

Each peptlde isa portlon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide s the start position

plus nine.

fStam[MSUbsequence rSw;o[gmi

1 ‘QPEEiVGLR l 1125

(41 [GPEAWLLLLL || 1.125 |

[72 [AGEGAQELAL][ 1.125 |

[470 [EEEDQDEGIK]| 0.900 |

[252 {|GLEDGNLWHI]| 0.900 |

__Pplus nine.

[Start*l Subsequence :igore

6 gGAEMWGPEAl 0.900
l11e‘ NAV%DEGE 0.500

(271 [LSEGaPPPSY] 136.000)

332 { VLDP%EDSG
436 a MSEE$EGRS

100.000

67.500
I,

(205 |[TSEFHLVPSR| 27,000 |

1
419 RAEGEPDSL 18.000

(40 {[VIVLGGDAK] 0500 |

PCT/US2003/013013
[ Table X VI-HLAAT-10mers-
191P4D12B

[493 [RAKPTGNGIY | 0.500 |

[365 [[VWVVLMSRY|| 0.500 |

[352 [ WGVIARLLF |[ 0500 |

[342 [QUDLVSASV][ 0500 |

209 0.50

G

119 QADESEYEC 5.000

253 || EIETQTELLS |[ 4500 |

E
[306 || TTEHSGIYVC | r4 500 |
[158 [|ALEEGQGLTL]| 4500 |

45 GQDA#(LPCF 3.750
WSS | MO SN | NG

485 VQENSTLRA 2700

(76 [AQELALLHSK|[ 2700 |

| HTDPRSQPE |

i

405

I S |
| 385 || KYEEELTLTR \rz 250 |

(457 [QrELLSPGSG]| 2250 J

[ 184 [DTEVKGTTSS] 2.250 |

[ 33 [ELETSDWTV][ 1.800 |
RVEGPPPPR]

97 l l 1800

s - e l ¢ s

[172] ITAEGSPAPSVH'SOO n

36 |[TSDVWTWLG][ 1,500 |

[1301[STFPAGSFQAJ[ 1.250 |

HLVPSRSMN L
4
L

364 |[LWVWVLVSR]
!

0,500 | |
[254 [RLDGPLPEGV. 0.

9500 J

EGEYECRVS

LI

SEEPEGRSY
s

0.450

0.450

122

437

58 SGEQ\\IIVGQVA 0.450

409 RSQPEESVG 0.300

[296 [DGDTLGFPPL[ 0250 1
[107 |[PLDGSVLLRN]] 0.250 |

H
|

[390 || LTLTRENSIR || 0.250 ;
I

275§ QPPPSRYNWT] 0250

- } RGDSGEQVG 0.250

Q_

0.225

L

318 ‘ SNEF(SQSRDS ;

|31 [KGELETSDVV 0225 ]

[439 1[EPEGRSYSTL][ 0.225 |

[235 [ RITHILAVSF || 0200 |

[16 || LLLLLLLASF |[ 0200 |

144

Each peplideis a portlon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[Start [Subsequencej rScore {

VWVLHSRTH [0200
VLMSRYHRR || o
K

I_ZMIVSFLAEASVR*I 0.150 |

VSHPGLLQD
Q

18 135JGSFQARLRLR \ 0 150 | }
(43 |[RSYSTLTTVR | 0.150 |
[ 298 [ DTLGFPPLTT [ 0.125 |
}1§Q’E@TSSRSFKH}LQ125 ;
[423 |[HPDSLKDNSS] . 0.125 |
[106 |[NPLDGSVLLR]| 0.125 |
[30s][LTTEHSGIVV || 0.125 |
[471][EEDQDEGKQ| 0.125 |
RLHSEIHTDP !l

RVDA(éEGAQ { 0.100

i [FLVPPLPN [ G700
RIS | Bt

434 SVMSEEPEG 0.100

[260 |[HIGREGAMLK][ 0100 |

89 HVSPCYEGR 0.100

368 WLMERYHR 0.100

(128 |[RVSTFPAGSF]| 0100 |

|19 JJLLLLASFTGR | 0.100 |

QDEGIKQAM
N

RAEEEEDQD

| 245 |[LAEASVRGLE|| 0.00 |

DQDEGIKQA§
M

RSMNGQPLT i
C i

[231 ][ LQDQRITHIL | {_075
[357 1 AALLFCLLVY [ 0.090 |

367

369 0.200

225 0. 150

400

69

0.100

474

467

473

[ 214
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[Table IX-V1-HLAAT-T0mers- |
191P4D12B

Each peptlde is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[Start!FSubsequence I'Séo;e

,[ 43 [[VLGQDAKLPC|| 0.050
788 [KGTTSSRSFK|[ 0.050
[ 44 [LGQDAKLPCF|| 0.050
NGQPLTCVVl

S|

f
1

§217%

[201 ‘SAA\/I'SEFHLWO 050

l
l
|
0|
l
i
0.050 |
i
5
1
3

|
| 204 | RVDG[PJTLGF } 0.050

rend N | . ...i
| 18 §| LLLLLASFTG [ ooso |

35 {[ETSDWIVVL | 0080 |

[171 |[CTAEGSPAPS)| 0050 |

[447][ TLTTVREIET | 0.050 |
[221 }[LTCVVSHPGL]| 0.050 |

[354 1 GviAALLFCL || 0,050 |

[ 81 J[LLHSKYGLHV|[ 0050 |

2L323 SRDSSVTVD 1l 0.050

528 [TVDVLDPGED)| 0,050 |

[ 304 [ PLTTEHSGIY | 0050 |

| i
! EGQPPPSYN | g
W | 0080 |

[15 [ WLLLLLLLAS || 0050 |

273

(363 [LLvvwvvLs | 0050 |
| 85 é]KYGLHVSPAY[LQ.O{)O |
| 146 || LVPPLPSLNP | 0.050 |
[485 [[FVQENGTLRA][ 0.050 |

TTable IX-V2-HLA-AI-10mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 5; each start
position is specified, the length
i of peptide is 10 amino acids,
|| and the end position for each
| peptide is the start position
plus nine.

4Startf| 7 Subsequence ISt;ore}

| 2 [ GQDAKLPCLY [[3.750]

[ 6 || KLPCLYRGDS ][0.010|

'D i LGQDAKLPCL |0.005]

CA 02493923 2005-01-24

Table IX-V2-HLA-AT-1Omers-
O o1P4D128

Each peptlde isa port|on of
SEQ ID NO: 5; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

... Pusnine.
[Start][_Subsequence _{{Score|

["3 [ QDAKLPCLYR |[0.003|

[ 4 [ DAKLPCLYRG ]l0.002]
9 |[ CLYRGDSGEQ |[0.001]

[ 7 |[pcLYRGDSG [[0.003]

PCT/US2003/013013
[Table IX-Ve-HLA-AT-0mers- |
91PaD1ZB |

Each pephde isa portlon of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

| blusnine.

|Start] ESubsequence ’LScore{
(1161 SCDCERGYFQ /{1.000]
| 75 IHCACFESFTK 1[1.000!

(78 ;[ CFESFTKRKK_[[0.900]

[ 5 [ AKLPCLYRGD J[0001]

[ 41 | EMESHYVAQA |[0.900]

[ & || PCLYRGDSGE |0.000]

[12 | RITENFFLFF _[0.500]

[ 10 j[ LYrGDSGEQV |[o.000]

[Table DX-V7-HLA-AT-T0mers-
 191P4D12B_

Each peptlde is a portion of
SEQ ID NO: 15; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plusnine.

Sta :Subsequence "[ Scare

[27 ][ LwvrrIYFYF  {[0.500]
[ & I[ GLLRITFNE_j[0500]
[ 6 |[ LAGILLRITF |[0.500]
['57 || ssNPPAsAsL |[0.300]
[ 2 || RRELLAGILL_[[0.225]

[22 || FLPFPLWVFF |[0.200)
[ 70 1| TLSVHHCACF j{0.200,
[77 || ACFESFTKRK 1[0.200,
[96 || IQCLLLGLLK |[0.150)
(1151 NSCDCERGYF |[0.150)

[ 4 || HTDPRSQSEE |[1. 250)

[ 8 || RsQSEEPEGR [050)

[ 1_|[ HSHHTDPRSAQ 0.015]

[ 9 [ SOSEEPEGRS [0.002]
[ 2 || sAHTOPRSGS [[0001]

[1141] VNSCDCERGY }[0.125]
[23 || LPFPLVVFFI 110125}
[25 | FPLWVERIVF_[0125!

[.76 | CACFESFTKR ]|0.100)

26 [_PLVFFIYFY_|0.100

[ 7| PreasEEPEG [[0000]

[21 || _FFLPFPLVVF_|[0.100]

[ 3| HHTDPRSQSE [(0000]

[ 6 |[ DPRSQSEEPE |[0.000!

[.5_1[ TOPRSQSEEP [|0000]

[ 98 I[_CLLLGLLKVR |[0.100]
[118 | DCERGYFQGI |[0.090]
[ 51 [ GLELLGSSNP [[0.090]
[ 64 I ASLVAGTLSV 1[0.075]

Table 1X-V9- HLA Al- 10mers-
191P4D12B

H

Each peptlde isa portton of
SEQID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

[31 I FIFYFYFFL _][0.050]
[ 47 || VAQAGLELLG 1[0.050]
[ 72 ][ SVHHCACFES |[0.050)
[ 4 || ELLAGILLRI [0.050|
97 ][ QCLLLGLLKV }{0.050,
[ 18 1] FLFFFLPFPL [0.050]

[ 43 1| ESHYVAQAGL |[0.030]

plus nine.

IStart [-Subsequencer j mcoréj

[ 39 [ FLEMESHYVA [1:800]

F@HTENEEEEEJILZQOJ

[ 58 i|_SNPPASASLY 1[0.025]
[3 1 RELLAGIIR (0025

[ 112} QGVNSCDGER /0.025)

[ 28 1| WFFIYFYFY_[|1.000]

[ 69 || GTLSVHHCAC [[0.025]

145

[ 11 LRITFNFFLF [0.025]
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[Table IX-V8-HLA-AT-10mers-
 191P4D12B

Each peplide isa portlon of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
1 *peptide is the start position

: _plus nine.

[Startr| Subsequence I[s&}e;

CA 02493923 2005-01-24

Table XVS-HLA-AT-10mers-
| 19tPaD12B

Each peplide is a portlon of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

82 || FTKRKKKLKK [0.025|

29 || VFFIYFYFYF |/0.025]

16 || NFFLFFFLPF |00252

37 I YFFLEMESHY ][0.025]

66 || LVAGTLSVHH | L-OZO.I

54 | LLGSSNPPAS 1/0.020]

3 || ELLGSSNPPA [0.020]

|| ASASLVAGTL ||0.015)

|| ESFTKRKKKL 1/0.015]

80
24 || PFPLVVFFIY 4/0.013]
59 [ NPPASASLVA_[[0013

1211 RGYFQGIFMQ_|[0.013]

L@Ml Subsequence 1[Score{
93 J[_FRFIQCLLLG [0003]
14 || TPNFFLFFFL_[|0003]
| 33 | YFYFYFFLEM 0.003]
|120]| ERGYFQGIFM 1{0.003]
|1221] GYFQGIFMQA |[0.003]
[ 35 [[ YFYFFLEMES ][0.003]
| 68 I| AGTLSVHHCA 1|0.003]

(50 | Acisiicssn [oons
| 7 || AGILLRITFN 1|0.003]
20 | FFFLPFPLVY [0.003]

|| VAGTLSVHHC |[0.010]

128{| GIFMQAAPWE 1[0.002]

105 | KYRPLGHQGY [[0.010]

L
(94 J[ RFIQCLLLGL _[0003
1
9

69 | LLLGLKVRP 0007

L
K
K
K
L
E
| 56 || GSSNPPASAS |[0.015]
| 62
[
E
|
K
67
l
IE

|| LLRITENFF_[0.010]

(61 || PASASLVAGT 1|0.002]

79 |[ FESFTKRKKK_[0.010)

[ 71 [ LSVHHCACFE [[0002]

149 || OAGLELLGSS 0.010)

| 46 1| YVAQAGLELL [[0.010]

1 83 | SASLVAGTLS 1/0.010)

l 113 ]| GYNSCDCERG {[0.010

1 95 || FIQCLLLGLL ][0.010

|15 || FNFFLFFFLP_[0.001]
| 81 || SFTKRKKKLK |[0.001]
[103}] LLKVRPLQHQ {[0.001]
(108 | PLOHQGVNSC |[0.001]
| 40 || LEMESHYVAQ |[0.001

.30 | FEIFYFYFF [[0.010]

| 91 || KAFRFIQCLL |[0.001

|5 || _LLAGILLRIT ]l0.010]

| 19 || LFFFLPFPLV [0.001]

165 || SLVAGTLSVH [[0.010]

[100]] LLGLLVREL [[0.010

| 48 || AQAGLELLGS 1[0.007]

|102}| GLLKVRPLQH |[0.005|

[ 55 || LGSSNPPASA [0.005]

[1017[ LGLLKVRPLQ_|[0.005]

173 || VHHCACFESF 0. 005,

Table IX-V10- HLA Al- ‘[Omers-
_ 191P4D12B

Each peptide is a portlon of i
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

_ plus nine.

i

I125]] QG!FMQAAPVW]O 005

]Startfr Subsequencc" [8corej

[10[ LLRITFNFFL .10:995!

[ 6 |[ AGELGTSDWV |[0.225]

[128 '| FMQAAPWEGT [0.005]

[ 10 i| eTspwwrvwe J[o.050]
| 2 ]| GRCPAGELGT |[0.025)
|8 || ELGTSDWTV |[0.020]

[117 ;| CDCERGYFQG Vuo.ooag

| 3 || RCPAGELGTS [[0.010]

146
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Table 1X- V10 HLA A1 10mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
_ plusnine.

[Siart | ’Subsequence » “écore]

[ 9 | LGTSDWTWV ][0.003]

[ 7_{[ ELeTSOWT J[0.001]

|5_il PAGELGTSDV [|0.001]

[ 4 [ cPAGELGTSD J[0.000]

1 1 |l TSRGPAGELG |[0.000]

Table IX-V1 1-HLA-A1-10mers-
191P4D128

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
_plus nine.

|StartILSubsequence |§CO|'€x
| 9 | VMVPPLPSLN [|0.050)
| 10 ] MVPPLPSLNP [0.050]
| 8 || RYMVPPLPSL |[0.020)
L_7_i[ LRYMVPPLPS [[0.003]

| QARLRLRVIMV |[0.002]

2|
| 6 || RLRVMVPPLP |[0.000]

| 4 || RLRLRVMVPP ]0.000]

| FQARLRLRVM 1]0.000

1] |
("5 |[ LRLRVMVPPL [[0.000]
[ 3 ][ ARLRLRWMVP [0.000]

Table IX-V12-HLA-A1-10mers-
191P4DIZB

Each peptide is a portlon of
SEQ ID NO: 25; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

_plus nine.

|§tan<f Subsequence |[Score!
67. 50

3 l MSEEPEGCSY ll

3

(4 [ SEEPEGCSYS [[0.450
6 [ EPEGCSYSTL [[0.225|
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Table IX-V12-HLA-AT-10mers-
191P4D12B

Each peptlde is a portlon of

SEQ ID NO: 25; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each

peptide is the start position
plus nine, |

LStartl Subsequence IScore’
|10 || CSYSTLTTVR J[0-150]
[ 8 I EGCSYSILTT {0.013]
[ 9 1| eesysTLTIv {l0.010,
[ 1 || SYMSEEPEGC ‘[0010%
2 H VMSEEPEGCS |[0.005]

CA 02493923 2005-01-24

[Table IX-V14-HLA-AT-10mers-

191P4D12B

Each peptlde isa portlon of
SEQ ID NO: 29; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

| Start ‘[ Subsequence [[Score{

[w " |[ssNPPASASL |[0.300]
[ 10 [|ASLVAGTLSV ||0.075]
~ |[SNPPASASLV! 0.025]

[ ASASLVAGTL|[0015,

_|[GSSNPPASAS|[0.015]

| EEPEGCSY §L=|0-_9911

L

LS. 10001
| 11 J| SYSTLTTVRE [[0.000
L7 || PEGCSYSTLT {[0.000]

_xim

| NPPASASLVA |[0.013]

[Table IX-VT3-HLA-AI-10mers- |
191P4DI2B |

|| SASLVAGTLS |[0.010}

i
2
Q
!

[PASASLVAGT 0002
_IPPASASLVAG 0,001

.4
L 8
.2
l
L
L
L
l

5
9
1 || LGSSNPPASA][0.005
7
6

Each peptlde isa porhon of
SEQID NO: 27; each start |
position is specified, the length |
of peptide is 10 amino acids, |
and the end position for each |
peptide is the start position |
__ plusnine. ‘

|éta}tjl ‘ Subsequence m;[écorex

00.0

9 lLADPQEDSGK l_OO

Table X- V1 HLA A201-9mers-
191P4D12B.

Each peptide is a portlon of .
SEQID NO: 3; each start |
position is specified, the length |
of pepfide is 9 amino acids, :
and the end position for each -
peptide is the start position
_ pluseight.

|~St;tw[ Subsequence || Score |

[ 5 ]| TVDVLADPQE 0.100]

[359][ LLFOLLWVY_|[412546|

[ 1| DsqvTvovia J[ooso)

| 18 || LLLLLASFT |[257.802|

|4 1] VTVDVLADPQ 1[0.025|

[ 8_|[ VLADPQEDSG }[0.010]

[368]| ALLFCLLVV ||242674]
[ 15 | WLLLLLLLA [ 1194477]

[ 7| DVLADPQEDS j0.010]

[ 3 i/ QVTVDVLADP 1[0.002]

["2 ][ savTvpvLAD |[0.001!

(146 ]| LVPPLPSL | 83527 |
80 | ALHSKYGL || 78,041
[362][ CLLvvvVV ] 745 |

[355 [ _VIAALLFCL || 66513

6 |l VDVLADPGED i[0.000]

i
B

m%[ADPQEDSGKQ 110.001]
|

|.8_|EMWGPEAWL]| 525823 |

Table %-V14-HLA-AT-10mers-|
 191P4D12B ;

Each peptlde isa portlon of |
SEQ ID NO: 29; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[22 [ wLGoDaKL [ 11757

K Start | ‘Subsequence. Score]

[502][ YINGRGHLV ][ 43.992 |
[157 | FQARLRLRV |[ 32438 |
[ 112][ VLLRNAVQA || 31.249 |
[363][ LLWVVVLM |[ 19425 |
[357 [ AALLFCLLY || 13582 |

[203][ AVTSEFHLY [ 1153

[3451 Lvsasvwwv |[ 9756 |

[4101[ SQPEESVGL || 8.880 |
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Table X- Vi-HLA-A201-9mers-
191P4D12B.

Each peptlde isa porhon of
SEQ 1D NO: 3; each start
position is speciﬂed, the length
of peptide is 9 amino acids,
and the end position for each |
peptide is the start position

__plus eight.

[Stapjl Subsequence l[}core
298 || TLGFPPLTT || 7452
| 164 ][ GLTLAASCT || 7.452 |
[351][ VWVGVIAAL || 7.309
[361 [ FCLLWVVV || 7.287 |
[354]|_GVIAALLFC || 5499 |
[ 34 | LETSDWTV || 5.288

| 10 {| WGPEAWLLL || 4.471
| 21 || LLASFTGRC || 4172 |
[ 32 j[ GELETSDW || 4122
[142]] RLRVLVPPL || 3734
[215 ]| SMNGQPLTC || 3,568

443][ RSYSTLTTV | 3342

1352} VWGVIAALL || 3178
[2421] VSFLAEASV || 2.856 |
(19 [ LLLLASFTG [ 2716 |

[342][ QvDLVSASY | 2434 |

253 || LEDQNLWHI || 2.380 |

229]| GLLQDQRIT || 2.261 |
[3471[ SAswWwvGV || 2.222 |

[3441] DLVSASVWY ] 2439 |

106 ][ NPLDGSVLL || 2115 |

[125][ GEYECRVST |[ 1901 |

[216][umGapLTOV || 1775 |

[202 ][ AAVTSEFHL |[ 1.721 i

[350] VVWEVIAA l[_:70.0 ]

[2871 GPLPSGVRV || 1.680 |
1231 LQDQRITHI |[ 1.654 |
| 244 ][ FLAEASVRG || 1405 |
[173][ AEGSPAPSV [ 1352 |

| 62 |[VGQUAWARY || 1.312 |
[495]] KPTGNGIVI ][ 1311 |
|460 [ LLSPGSGRA || 1.098 |
[ 17 ][ LLLLLiasE ][ 1.078 |
[ 16 j LLLLLLLAS || 1.078 |

[356]_1AALLFCLL || 0.958 |

]
|
263 REGAMLKGL [| 095 |
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Table Y- V1-HLA-A201-9mers-
_ 191P4D12B

Each peptlde isa portuon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
__ pluseight.

[St;rt‘l Subsequence ][ Score l

(3601 LTLTRENSI [ 0911 |

[ 478 ] IKQAMNHEV ][ 0.903 |
[2301] LLQDQRITH || 0.519

l
[135,] GSFQARLRL || 0.516 |
(238 HILHVSFLA [ 0498 | |
| 60 |[EQVGQVAWA| LQ-&ZM

|481 || AMNHEVQEN || 0.470 |

[ 266 1| AMLKCLSEG || 0.488 |

1196 | FKHSRSAAV || 0.444 |

|
|110]] GSVLLRNAV | 0454 |
z
|

[ 64 |[QVAWARVDA | 0.435

[ 13 [] EAWLLLLLL [ 0425 |

o
|
[165][ LTLAASCTA |[ 0434 |
31
|

21| DEGEVEGRV | 0416 |

| 73 || GEGAQELAL || 0415 |

{2751 aPPPSYNWT |[ 0.401 |

[s84][ QRYEEELTL ][ 0389 |

|308 | TTEHSGIYV ][ 0.340 |

36 | ETSDWTWV || 0.280 |

[ 4 |[sLGAEMWGP || 0.257 |

1158 ][ ALEEGQGLT || 0.25¢4 |

[341] KQUDLVSAS || 0.249 |

|343]] VDLVSASWY || 0.249 |

3821 MTQKYEEEL || 0.247 |

[446][ STLTTVREI || 0.247 |

[223] GVVSHPGLL |[ 0245 |

[304]] PLTTEHSGI | 0230 |

| 1 ][ MPLSLGAEM || 0.204 |
[450 [ TVREIETAT [[ 0.208

|
|44 [ LOQDAKLPC || 0226 |
1
%

(287 THILHVSFL [ 0.188 |

[217][NGQPLTCV [ 0.186 !
{2143 RSMNGQPLT [ 0.180 |
|349,| SVWVVGVIA [ 0178 |
[20 [ LLLASFTGR ][ 0.178 |
[448][ LTTVREIET ][ 0176 |

[285 [ LDGPLPSGV | 0.164 |

CA 02493923 2005-01-24

Table X- VI-HLA-A201-Omers-
191PADIZB

Each pephde isa portlon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

étartl Subsequence ] MSc:,_o“rg«

473 || DQDEGIKQA || 0.142

369 | VLMSRYHRR || 0141 |
100 | QPPPPRNPL |1 0439 |

l
l
[322][ SROSQVTV || 0147 |
k
!

222 | TOWSHPGL || 0.139 |

[257 ][ NLUWHIGREG | 0.124 |
(163 1] QBLTLAASC | 0120 |
| 23 || ASFTGRCPA || 0.120 |

| Table X- V2-HLA-A201-9mers-
191P4D12B
Each pephde is a portion of
SEQ D NQ: 5; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_ pluseight.

[Start*) Subsequence }L Score

| 7| GopakLPeL [ 7,963

s I[CLYRGDSGE || 0.048 |
I METRBUOLE || VRO

5 |[KLPCLYRGD [ 0016 |

|| AKLPCLYRG || 0.001 |

6 || LPCLYRGDS || 0.000 |

|| PCLYRGDSG } 0.000 I

|| DAKLPCLYR | 0.000 |

L

4

| 6

| 2 ] QDAKLPCLY || ooooi
| 7

| 3

E

J[EvReDSGEQ]] 0.0 |

Table X V7-HLA A201-9mers-
191P4D128B

Each pephde isa porhon of

| SEQIDNO: 15; each start

| position is specified, the length
I of peptide is 9 amino acids,

1 and the end position for each
peptide is the start position

| pluseight.

[otart[ S Subsequence [ Saore

§
A
[ & |[SQSEEPEGR | 0.003 |
[ 7 [RSQSEEPEG [ 0.000 |
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[Table X- V7-HLA-A201-8mers-
| 1o1PaDt2B

Each peptide is a portion of
SEQ ID NO: 15; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

~ _pluseight.

[Start]| Subsequence l Score

|4 [ TDPRSQSEE || 0.000

{ 2 [HHTDPRSQS || 0.000 |
| 3 il HTDPRSQSE || 0.000 |
L1 “I[SHHTDPRSQ|[ 0.000 |
| [DPRSQSEEP || 0000 |
| PRSQSEEPE || 0000 |

[5
E

[Table X- VO-HLA-A201-Omers- |

; _191P4D12B
Each pephde isa portlon of
SEQ ID NO: 19; each start

position is specified, the length
of peptide is 9 amino acids,

and the end position for each
peptide is the start position
plus eight.

[Start” Subsequence ;! Score
['98_|[ GLLLGLLKV |[egt 88s|
[ 15 [ FNFFLFFFL ||143853)
| 39 | FLEMESHYV []1125619]
| 65 || SLVAGTLSV || 69.552 |
| 5 | LLAGILLRI |/40.792 |
[ 91 | KAFRFIQCL |[33.581 |
95 ][ FiactiLeL |[31077]
|12 | FQGIFMQAA 1] 20.251 |
| 18 || FLFFFLPFP || 1214
| 46 || YVAQAGLEL || 8.598 |
| 54 || LLGSSNPPA || 8.446 |

[ 70 HTLSVHHCAC 1| 4.968 |
[32 | vPYRYFFL | 3393 |
[ 9 [[ LLRITFNF_[[ 2719 |
| 88 || KLKKAFRFI || 2.671 |
109 [[LQHQGVNSC ] 1.969 |
[ 28 |[ VWFFIYFYF 1 1.963 |
128 |[FMQAAPWEGI | 1.857 |
|31 J[ FIYEYFYFF 1[ 1,576 |
| 20 || FFFLPEPLV 1[ 1.562 |
| 3 || RELLAGILL [ 1.837 |
[ 21 || FFLPFPLWV /| {.281 |
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[Table X% V&-HLA-A201-9mers-
. totpdD12B

CA 02493923 2005-01-24

[Table ¥ Vo-HLA-AZ0T-Omers-

Each peptide is a portion of
SEQ D NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peplide is the start position

plus eight.

c .
{Startll Subsequence H Score |

191P4D12B

.96 | 1ocLLLGLL | 1101 |

1129 IMQAAPWEGT]| 1070 |
[ 40 [LEMESHYVA [ 1021 |

[11_[ LRITENFFL | 0611 |
(121 [[RGYFQGIFM || 0571 |
[ 47 ][ VAQAGLELL || 0.568 |

[ 19 || LFFFLPFPL || 0.541 |
[27 i LWFFIYFY || 0533 |

[ 8 || GILLRITFN [ 0.480 |
[ 59 |[ NPPASASLY || 0454 |
[101 || LGLLKVRPL || 0.403 |
[ 42 |[MESHYVAQA| 0.378 |

[ 22 {[ FLPFPLWVF | 0.323 |
| 18 || ITFNFFLFF | 0.259 |

Each peptlde isa pomon of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

[Star-t~|[ Subsequence || ‘éccre

[ 00 || LEGLLKVRP [ 0.025 |

[111[HacvNScoe]f 0417 |

(108 |[VRPLGHQGV| 0016 |

[81 || SFTKRKKKL I[ 0015 |

[ 14 [ TFNFFLFFF ‘] 0014 |

66 .Ll__LYAQELﬂ/.H,W,I 40010, |

¥

4 [ ELLAGILLR || 0010 |
[ 87 ][ KKLKKAFRF || 0008 |
48 || AQAGLELLG || 0.008 |
[ 72 |[ SVHHCACFE | 0007 |

H

(17 I FFLFFFLP | 0006 |
[ 51 |[ GLELLGSSN || 0.005 |

69 | GTLSVHHCA || 0.255 | ;
| 58 || SNPPASASL || 0.139 |

12 || RITFNFFLF || 0.113 |

103 |[ LLKVRPLQH || 0.004 |
[53 | ELLGSSNPP || 0.004 |
[ 38 [ FFLEMESHY || 0.004 i

[ 62 J[AshsLvAGT [[ 0112 |

|10 || LLRITFNFF | 0.101 |

| 29 ILVFFIYFYFY 1] 0.003 |
(77 ][ porEsFTie | 0us |

| 99 | LLLGLLKVR | 0.088 |

|49 |[ AGLELLGS || 0.002 |

[ 34 |[ FYFYFFLEM |[ 0.085 |

[ 50 || AGLELLGSS || 0.002 |

| 68 [ AGTLSVHHC | 0.075 |

[ 52 |[ LELLGSSNP i 0.002 |

| 26 || PLYVFFIYF 1] 0.065 |

[ 64 [[ ASLVAGTLS || 0.002 |

| 102 i GLLKVRPLQ || 0.055 |

[ 1 ][ MRRELLAGI || 0.002 |

[ 67 [ VAGTLSVHH | 0.002 |

| 93 || FRFIQCLLL. ooso'

[105 |[KVRPLQHQG]| 0002 |

| 44 1 SHYVAQAGL || 0.047 |
l_gp{k | KKAFRFIQC |[ 0.046 |

[ 33 [ YFYFYFFLE || 0.002 |

[ 30 [ FEVEYFYF ][ 0.043 |

[ 108 [PLQHQGVNS || 0.002 |

|_16 || NFFLFFFLP || 0.002 |

{ 23 [[ LPFPLWWFF | 0.039 |
[ 63 [ SASLVAGTL [ 0.039 |

[ 113 ]|GVNSCDCER || 0.001 |
|

1126 | GIFMQAAPW [ 0.038

| 25 1| FPLWFFIY [ 0.087

|75 | HCACFESFT | 0035
| 6 ] LAGILLRIT j[ 0.033
| 56 | GSSNPPASA || 0.082
| 123 | YFQGIFMQA | 0030 |

| 76 || GACFESFTK | 0.001 |
|92 [[ AFRFIQCLL | 0.001 |

| 71 || LSVHHCACF [ 0001 |

| 55 j[LessNPPAS i 0.001 |
[ 35 VFYFFLEME || 0001 |

i
| 37_j| YFFLEMESH [ 0.001 |
i
|
|

| 73 || VHHCAGFES [ 0.001 |

| 119 | CERGYFQGI I| 0.029 |

[ 7 1 AGILLRITF_|[ 0.000 |
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Table X- V9-HLA-A201-9mers-
191P4D12B

Each peptide is a portlon of
SEQ D NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

__ plus eight.

ﬁart”éubsequenca JIE “Sﬂcore |
[ 57 |[ SSNPPASAS | 0.000 |

[117 || CDCERGYFQ][ 0.000 |
[114 |[VNSCDCERG | 0.000
[115 [NSCDCERGY || 0.000 |

Table X- V10-HLA-A201-
Smers-191PAD128 .

Each peptide is a portion of !
SEQ ID NO: 21; each start |
position is specified, the length
of peptide is 9 amino acids,
Il and the end position for each
peptide is the start position
plus eight.

ISta.rtA['Subsequence | Score t

| 8 || VMVPPLPSL 160325|
| RLRVMVPPL || 3.734 |

"2 [ ARLRLRVMV |[ 0.0 |

7 [RvMvPPLPS |[ 0024 |
[ 9 i MvPPLPSLN | 0011 |

[ 3 “‘LRLRLRVMVP [ 0.001 1
[ 1 [QARLRLRVM [[ 0.001 ]

[ 4 [ LRLRVMVPP || 0.000 |

| 6 [ LRVMVPPLP || 0.000 |

“Table X-V11-HLA-AZD1-
_ 9mers-191P4D12B

i Each peptide is a portion of

. SEQID NO: 23; each stait
position is specified, the length

of peptide is 9 amino acids,

|| and the end position for each

| peptide is the start position

_plus eight.

IIStart [ Subsequence | s Score |
[o [GTsowmv [ 373 |
[ 8 [LoTsowv [ 1775 |
|8 '|GELGTSDVV‘|7005]
| 7 [ELeTsDwr [ 0.229 |
[2 [RCPAGELGT ][ 0.049 |
| 5 [AGELGTSDVI 01029‘.
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Table X-V11-HLA-A201- |
. 9mers-191P4D128 |
Each peptide is a portion of

SEQID NO: 23; each start |
position is specified, the length |
of peptide is 9 amino acids, |
and the end position for each l
peptide is the start position |

~ Pplus eight.

Ltgrtl[ Subsequence ’L_core |

3| cPAGELGTS | 0.000 |

.4 [[PAGELGTSD || 0.000 :

| 1 |/GRCPAGELGI| 0000 |

Table X V12 HLA A201-
o 9mers 191P4D1ZB -

Each peptide isa portlon of
SEQ ID NO: 25; each start
position is specified, the length

of peptide is 9 amino acids, |
and the end position for each :
peptide is the start position
pius elght ]

B ,LYMSEEEE@,C _J,1?-,2,54, ‘

| 9 | CSYSTLTTV || 3342 |

| 8 :| GCSYSTLTT | 0.049 |

| 6 | PEGCSYSTL || 0014 |

=2}

|7 _i| EGCSYSTLT || 0.004

-~

| 4 { EEPEGGSYS | 0.002

[ 5 |[EPEGCSYST ][ 0.000 |

i
| 3 {| SEEPEGCSY | 0.000 |
[ 2 | MSEEPEGCS || 0000 |

" Table X-V13-HLA-AZ0T-
_ 9mers-191P4D128.

Each peptide is a portlon of
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_plus eight,

ISta;t[ Subsequence || Score ,

| 1 [ SQTVDVLA [ 0.504 |

| 7 | VLADPQEDS |[ 0255 |

| 3 . vTvDvLADP [ 0.003 |

| 2 ] QuTvDVLAD ][ 0.003

[ 6 [DVLADPGED ][ 0.000 |

| 8 ;[ LADPQEDSG ][ 0,000 |

[ 4 [TVDVLADPQ ][ 0.000 |

CA 02493923 2005-01-24

Table X- V13 HLA A201-
9mers-191P4D128

Each peptide is a portion of
SEQ D NQ: 27; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

lSté.rﬁlLrSubsequence [‘“Swgc;re |
|5 J| VOVLADPQE | 0000 |
|_9_i[ADPQEDSGK [ 0.000 |

Table X-V44-HLA-A201-
O9mers- 191P4D1ZB o

Each peplide is a portion of }
SEQID NO: 29; each start |
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

lStartl Subsequence I| Score |
| 4 || NPPASASLY || 0.454 |
1 3 || SNPPASASL |[ 0.139 |
| 7 || ASASLVAGT || 0.112 |
| 8 || SASLVAGTL [ 0.039 |
| 1| GSSNPPASA || 0.032 |
| o || AsLvAGTLS || 0.002 |
| 2 || SSNPPASAS [ 0.000 |
| 5 || PPASASLVA || 0.000 |
| 68 || PASASLYAG | 0.000 |

Table XI-V1 HLA-A201-
10mers—1 91 P4D1ZB

Each peptide is a partion of
SEQID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
il and the end position for each
peptide is the start position
plus nine.

IStérI || Subsequence ﬂ Score ]

J 2?14' [FLAEASVRGL] 1,1,@5;3,32,
230 [ LLDGRITHI [167.248]
[ 81 [LLSKYGLHV][18.23)

215
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Table Xl- V1 HLA A201-
10mers-191P4D12B

L] SMNGQPLTC
v

116.534

150

Each peptide is a portion of
SEQ D NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

| _plusnine.

|Start]| Subsequence ’[_gcore |

[341 [kavpLvsAsv[1ot. 193]

| 239 || ILHVSFLAEA || 73.8 815 | f

tEMWGPEAWLi
8 | !

I 72. 031

| 252  ||GLEDQNLWHI| 47 1. 223 |

362 || CLLVVVVVLM| 42.27 |

305 || LTTEHSGIYY || 37.032 |

RLDGPLPSG |
il A
\“3454 || GVIAALLFCL :1 24:935
NLWHIGREG |
Lo A T
| 144 |[RVLVPPLPSL || 15.907 |
| 20 J|LLLASFTGRC || 15.437 |

|
}
l

284 27. 821

257 ’ 20.205

VIWDTEVKG |

181 n13.771

| 5v'§5\72(v\?/§§3
- V i
426 |[SLKONSSCSV][
| 355 §| VIAALLFCLL |

7 AEMWGPEA
LWL

61

43 VLGQgAKLP 8.446

485 FVQExGTLR 8.198

7.560

QMTQKYEEE ||
L

381

]
1447 lTLTTVREIET 1 ﬁs? 1

1 350 || VVWWVGVIAAL || 7.309 |

1236 || ITHILHVSFL |[ 6381 |

| 356 || JAALLFCLL 1[6.240 |
274 | COPPROTN
1o [FEPERNLLL g

[158 {[ALEEGQGLTL|[ 5605 |

319 NEFSSRDSQ 5004

WMW

6.233
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Table XI-V1-HLA-AZ0-
10mersA91PAD1ZB

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plus nine.

[Start][ Subsequence I S Score j

[344 |[DLVSASVWVI| 4.919 1

x
118% VQAD(E)GEYEI 3511 ]

[357 || AALLFOLLWV | 3570

CA 02493923 2005-01-24

" Table XFVI-HLAAZL- |
10mers-191P4D128

Each peptide is a portion of
SEQ ID NO: 3; each start
position is speciﬂed, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine,

[;prt!@bsequence l| Score 3

PCT/US2003/013013

Table XI-VA-HLA-A201-
10mers-191P4D128

[353 | VGVIAALLFC || 0.697 |
|280 IYNWTRLDGPi‘ 0.692 !
|

[237 ][ LQDQRITHIL || 0.604 |

Each peptideis a portlon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

|Start |%éubsequence {Score !

Ll N

(351 |[VWGVIAALL L?ﬁ;l?& !

i
[ 221][LTCVVSHPGLI| 0.504 |

[19§J|BNE‘:P§§XE':J 0138 ?

RSQPEESVG 5
L z

408 0.139

15 [WLLLLLLLAS || 2917 |

[ 18 [ LLLLLASFTG || 2719 |

63 GQVA\;\VARVD%E 0.504

[125 |[YECRVSTFPA| 2577 |

1

(132 |[FPAGSFQARL| 2438 |

C

162 GQGLTLAAS 0.504

(134 HAGSFQARLRL']_ 0139 |

GPALEEGQG
L

[145] |VLVPPLPSLN { 0127 |

166 0.139

[361 || FOLLVVVWVL || 2238 |
| 34 HLETSDVVTWﬂ 2.168 |

FSSRDSQVT
vV

A ,,}

321 I 2088 | 1

178 APSV'\I’/WDTE

0.454

a7 [FQARLRLRVL.[ 1879j
[ 41 {[TVVLGQDAKLI] 1.869 |

[13 || EAWLLLLLLL || 0.425 |

" Table XI-V2-HLA-AZOI-
10mers-191P4D128

SPAPSVTWD

176 T

0.365

MNGQPLTCVI

216 v

0.316

| 79 |[LALLHSKYGL]| 1.866 |
[477 |[GIKQAMNHFV| 1.841 |

[202 |[AAVTSEFHLV || 1.835 |

VSASVVWG |

346

i
v ] 1775 |
1

{261 |[SAAVTSEFHLI[ 1.721 |
[111 ][SVLLRNAVQA]| 1.608 |

384 }|§E&EEELT'LI;§[. 0312 |

CLSEGQPPP !

270 0.306

@?[LLWWVLMSH 0291 |

Each peptide is a portion of
SEQ 1D NO: 5; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plus nine.

Sttar‘ Subsequence ; Score

[229 || GLLQDQRITH|| 0.276 *
[343 ||VDLVSASVVVI| 0.249 | |

[1 ][ LeQDAKLPCL [ 2236

[150 1LPSLNPGEAEEW237

[130 [[STFPAGSFQA][ 1481 |

GEQVGQVAW|

59 1.222

.«.J

0.226

t 5 [LGAEMWGPE
A

[ 6 || KLPCLYRGDS || 0.034 |
['9 |[CLYRGDSGEQ][ 0.006 |

2 ][ GODAKLPCLY [ 0003

[0 |[LYRGDSGEQV [ 0.001 ]

[112 [VLLRNAVQAD][ 0216 |

E&d}[GIYINGRGHLi‘ 1222 |

LMSRYHRRK } .

370 1.220

[ 241 ][HVSFLAEASV][ 0.207 |

183 ][QGLTLAASCT}| 0.180 |

6 [LLLLLLLASF o |

[349 | L\_/WVGVIAA}[ 1.000 |

[459 |[ELLSPGSGRA][ 0.179 |

[ 19 ||LLLLASFTGR|| 0.178 |

95 FTGREPAGE

RPN | N — |

0177

[ 7 J[LPCLYRGDSG | 0.000 |
['3 ][ QDAKLPCLYR i[ 0.000
[ 5 ][ AKLPCLYRGD [[ 0.000 |
|8 ][PCLYRGDSGE [ 0.000 |

[ 4 [ DAKLPCLYRG |[ 0.000 |

@l@'ﬁ%@?&ﬁk‘-iw-?@%

[ 32 J|GELETSDWT [ 0.901 |

452 [ REIETQTELL [ 0.834 |

389 || ELTLTRENS! [ 0782 |

L33 {|ELETSDWVTV][ 0.768

336 QEDSEKQVD i 0.166

99 EQPPPPRNP 0.462

445 |[ s [ 0.144 |

l VVTVVLGQDi
i

0.739

249 | SYRGLEDQN

R el

Table XI-V7-HLA-AZ01-
_ . 10mers191PAD1ZB

334 || pPaEDSGKQ][ 0.140 |

Each peptide is a portion of
SEQ ID NO; 15; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peplide is the start position
plus nine.

I—T;l Subsequence §! Score

151 !

|9 |SQSEEPEGRS | 0.004 |
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Table XI-V7-HLA-AZ01-
_ 10mers-191P4D12B

Table XI-VO-HLA-AZ0T-
_ 10mers-191P4D12B |

Each peptide is a portion of
SEQ ID NO: 15; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plus nine,

Start]| Subsequence Vi Score§
[ 2 [SHHTDPRSQS|| 0.000 |

[ 8 JRSQSEEPEGR| r;OQELI

[ 5_[TDPRSQSEEP|[ 0.000 |
[ 4 /[HTDPRSQSEE|[ 0.000 |

["3 |[HHTDPRSQSE][ 0.000 |
[ 1 |[HSHHTDPRSQ[ 0.000 |

| 6_[DPRSQSEEPE| 0.000 |

| 7 [PRSQSEEPEG]| 0.000 |

" Table XI-VS-HLA-A201-
10mers-191PAD128 |

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peplide is 10 amino acids, ;

1 and the end position for each
peptide is the start position

plus nine.

}Start [ Subsequence ‘I Score '

31 || FIVFYFYFFL 7861'87

tg || FLFFFLPFPL || 71001

[0 |[ LLRITPNEFL 334570

[ 23 | LPFPLVVFFI || 31.429 |
FMQAAPWEG

} 128 1 20.623

| 38 IrFLEMESHYV 16,538

(400 || LLGLLKVRPL | 16.705 |
| 46 |[YVAQAGLELL}| 9.690 |

| 4 J[ ELLAGILLRI ][ 6:659 J

['9_J[ ILLRITFNFF || 4.898 |

[ 22 |[FLPFPLVVFF || 4336 |

[ 95 [[FIQCLLLGLL || 4.040 |
(97 [QCLLLGLLKV]] 3864 |
[91 |[KAFRFIQCLL || 3.842 |
[ 5 || LLAGILLRIT [ 2.389 |

[13 J[ ITFNFFLFFF |[ 1815 |

|64 {[ASLVAGTLSV][ 1.680 |

[105 {[KVRPLQHQG [ 1619 |

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position |

plusnine. j

|Start}| éubsequence Il € Score 3
Cv
(53] |ELLGSSNPPA$ 1379 |
L?.Q V:[F,FEEE’EE!—WJLL?SU
[ 90 [[KKAFRFIQCL]| 0.908 |
[ 14 || TENFFLFFFL [ 0899 |
[ 39 |[FLEMESHYVA] 0.600 |
[ 19 || LFFFLPFPLV || 0577 i
[ 27 || LWFFIYFYF |[ 0530 |

1

| SSJ[SNPPASASLV} 0.454 |
[ 28 || WFFIYFYFY || 0429 !
12 |[RITFNFRLEF || 0407 |
[ 87 | KKLKKAFRFI || 0392 |
[ 33 J[YFYFYFFLEM]| 0367 |
[ 25 ][ FPLWFFIYF || 0329 |
[ 102 ][GLLKVRPLQH]| 0276 |

57 VAGT(L)SVHH 0270

| 69 GTLS\(/;HHCA% 0955

108 F’LQH%GVNS

[8 | GILLRITFNF i 0220]
[57 |[SSNPPASASLY] 0139 |
[123|[YFQGIFMQAA][ 0139 I

0.251

| £ 4Ju§§SNPPAsILo127 1
[ 99 I[LLLGLLKVRP | 0.094 |
[ 26 || PLYVFFIYFY || 0079 |
L7
L

-

[TLSVHHCACF|| 0.075 |

65 |[SLVAGTLSVH|| 0.070 |

[ 16 |[FNFFLFFFLP || 0069 |
[[29 |[ VFFIYFYFYF || 0059 |
[ 55 |[LGSSNPPASAI| 0055 |
[ 98 |[CLLLGLLKVR}| 0052 |
GIFMQAAPW§

0042 |

EMESHYVAQ
41 A

80 |[ESFTKRKKKL] 0039 |

0.040

152
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~Table XFVI-HLA-A201-
| 10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

‘rstart | Subsequence I} Score |

SVHHCACFE
S

o4 [[RFIQCLLLGL ][ 0.034 |
AGTLSVHHC
A
[62 “|[ASASLVAGTL][ 0.016 |
[48 [AQAGLELLGS][ 0.017 |
[0 |[KowrFa [ 005
[ 59 |[NPPASASLVA]| 0013 |
LEMESHYVA

Q

[ 66 |[LVAGTLSVHH][ 0011 |

72 0.038

68 0.032

1

40

ESHYVAQAG
L

A7 |[FFLEFFLPEP || 0008 |

| 50 J|AGLELLGSSN]| 0.007 |

[ 124 |[FQGIFMQAAP]| 0.007 |

43 0.010

- 7 || AGILLRITFN || 0.006 |

| EPSR—

l
| 77 ]|ACFESFTKRK]| 0.006 |
[ 61 |[PASASLVAGT][ 0.005 |

129 GYFQEIFMQ

121 RGYFgGIFM

17 CDCECR;GYFQ

[ 74 |[HHCACFESFT]| 0.004 |

QHQGgNSCD 0.003

I L T o

GVngDCER 0.003

[ 9 |/ 1acLLLGLLK ][ 0008 |

110

113

LQHQGVNSC
D

109 0.003

[0 [ FRVFYFYFF [ 0.002 ]

[ 73 |[RELLAGLLLR | 0.002 |

MESHYVAQA
G ; 0.002

1271 'FMQgAPWE 0.002

42
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Table XIVS-HLA-A201-
_10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

~ pluspine.

Start ] Subseguence || Scc Score j

103 |LLKVRPLOHO [ 0002 |

[ 52 J[LELLGSSNPP][ 0.002 |

107 ,‘RPLQHQGVN

| S tl 0.002

[ I LAGILLRITF || 0.002 |

(47 |[VAQaGLELLG][ 0.007 |

NSCDCERGY !

115 ‘ F i 0.001

PR |

76 |[NFFLFFFLPF [ 0.007 |

i
|

79 |[FESFTKRKKKI[ 0.001

| 83 ]TKRKKKLKKA[oom |

[ 92 |[ AFRFIQCLLL || 0.001 |

!
['63 ][SASLVAGTLS [ 0.001 |

| 51 ||GLELLGSSNP|[ 0.001 |

[ 71 {[LSvHHCACFE|| 0.001 |
[ 37 |[YFFLEMESHY|| 0.001 |

[ 21 |[FFLPEPLWVE || 0.001 |
89 || LKKAFRFIQC |[ 0.001 |

[ 35 ||YFYFFLEMES]| 0.001 |

118 ]]DCERGYFQGI][ 0.001 |

[101 |JLGLLKVRPLQ]| 0.001 {

W 0.000

195 QGIFMQAAP

GSSNPPASA || 1 000

56 s

Léiiﬁﬂ@@ﬁ@

T Table X-V10-HLA-A01-
10mers 191P4D128

Each peptide is a portion of
SEQ ID NO: 21; each start
position is specified, the length 1
of peptide is 10 amino acids, |
and the end position for each

peptide is the start position
plus nine.

S s b s i

Startlrubsequence *rcore l
8 |[ELGTSDWTV/| 11.998 |

9 |[LGTSDWWTVV][ 0.728 |

10 [ GTSDVWIVVL | 04 |

CA 02493923 2005-01-24

Table XVA0-HLA-AZO1-
’1 0mers—191P4D1ZB

Each peptide is a portron of
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
_plus nine.

meubsequence i Score }
[ 7 ][GELGTSDVVT|[ 0.220 |
| 5 |[PAGELGTSDV] 0.087 |
[ 6 |[AGELGTSDVV][ 0.006 |
[ 2 JIGRCPAGELGTI| 0.001 |
| 3 |[RCPAGELGTS][ 0.000 |
[ 4 |[CPAGELGTSD]| 0.000 |
[ 1 I[TGRCPAGELGI] 0.000 |

it Table XI-V11-HLA-A201-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide Is the start position
__plus nine.

[StartiLSubsequence [Score f

E

| 2 J[QARLRLRVMV| 0073 |
[ 5 |[LRLRVMVPPL|| 0.043 |
| 4 J[RLRLRVMVPP] 0.003 |
|10
L6

| 7

| 3

10 LVPPLPSLNP’FO 002 i
~|[RLERVMVPPLP [ 0.001 |
7_|[LRYMVPPLPS! {oooo ;
_[[ARRLRVMVP[ 0000 |

~Table XI-V12-HLA-A201-
10mers-191P4D128

Each peptide is a portion of
SEQ ID NO: 25; each start
position is specified, the length
of peplide is 10 amino acids,
and the end position for each
peptide s the start position
plus nine.

|Start rSubsequence aV{ mScore |

(9 |[GCsvSTLTTV][ 104 |
[ 1 |JsvmseePEGC][ 0788 |
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" Table XI- Vi2- HLA A201-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 25; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

mlz Saoeequence | Score {
[2_|[vmseepEGCs][ 0.049 |
[ 5 |[EEPEGCSYST|| 0.045 |
[ 8 |[EGCSYSTLIT|| 0.004 |
[ 7_|[PEGCSYSTLT[ 0003 |
[ 6_J[EPEGCSYSTL|| 0.001 |
(4 |[sEEPEGCSYS|| 0.001 |
[ 3 |[MsEEPEGCSY][ 0.000 |

[10 J[csYSTLTTVR || 0.000 |

[11 [[SYSTLTTVRE [ 0.000 |

“Table XIVIHLA-AZOT- |
10mers-191P4D12B |

Each peptide is a portion of
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

Start]Lubsequence I Score }
& |VEADPQEDSG][ 0256 ]

[ 2 |[squTvovLAD | 0.003 |

L g_}i_QVTVDVLADP ¥[ 0.003 |

L_VWJ‘[VTVDVLADPQ ;l 0.001 |

[ 5_|[TvDVLADPQE || 0.001 ]

[ 9 |[LADPGEDSGK]| 0.000 |

6 _[VDVLADPQED| 0.000 |

[ 10 [ApPaEDSGKA[0.000 |

{ .

Tablo XI VI HLA-AZOT- |
) 10mers 191P4D1ZB ]

Each peptide is a portion of
SEQ ID NO: 29; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[Start [ Subsequence || Soore |
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"~ Table XVI4-HLA-AZDT-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 29; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

~__plus nine.

[Start]l Subsequence wJ—gcore '

[ 10 J[ASLVAGTLSV]| 1680 |

| 4 |[SNPPASASLV| 0454 |
[ 3 ||SSNPPASASL] 0.139 |

1
1 [[LeSSNPPASA| 0055 |
[ 8 J|ASASLVAGTL]| 0.018 |

|5_[[NPPASASLVA|| 0.013 |

[ 7 |[PASASLVAGT]| 0.005 |
[ 9_|lsAsLvAGTLS|| 0001 |
| 2 |lessNPPAsAS|| 0.000 |

| 6 |[PPASASLVAG|| 0.000 |

[ Table XII-V1-HLA-A3-9mers-
191PADIZB

Each pephde is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

~plus eight.

Ltarti,I‘Subsequence {VSco e |
| 20 |[ LLLASFTGR || 18.000 |

[435 || VMSEEPEGR || 6.000 ]

1369 }LMSRYHRR; 6.000 |

[ 370 |[LMSRYHRRK || 6.000 |

| 17 || LLLLLLASF || 4.500 |

| 362][ CLLVVVWL || 4.050 |

391 | TLTRENSIR [ 4.000 |

107 [ PLDGSVLLR || 3.600 |

| 145 || VLVPPLPSL || 3.038 |

| 189 || GTTSSRSFK || 3.000 |

| 41 || TvLGQDAK || 3.000 |

80 || ALLHSKYGL j| 2.700 |
80 || ALLHSKYGL j| 2700 |

365 || VWWWVLNSR || 2.700 |

| 459 ]| ELLSPGSGR L_700

[368 J,WLMS,RYHB a0

CA 02493923 2005-01-24

[ Table XI-V1-HLA-A3-9mers-
““191Pan128.

Each peplide is a port|on of
SEQ D NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_plus eight.

[Startgi Subsequence H Score x
(742 || RRVLVPPL |[ 1800 |
359 || LLFCLLWWV || 1.500 |
(363 || LLWVVVLM || 1350 |
316 I| HVSNEFSSR |[ 1.200 |
[ 252 | GLEDQNLWH][ 7.200 |
[ 78 || ELALLHSKY || 1.200 |
[366 || WWWVLMSRY | 0.900 |
358 ]| ALLFCLLVV || 0900 |
[ 477 ][ GIKQAMNHF || 0800 |
{15 [ WLLLLLLLA [[ 0900 |
[ 89 ][ HVSPAYEGR || 0600 |
[294 || RVDGDTLGF || 0.600 |
[ 485 i FVQENGTLR ][ 0.600 |
| 97 |[RVEQPPPPR| 0.600 |
[ 215 || SMNGQPLTC| 0,600 |
[3921[ LTRENSIRR || 0.600 |
[230 j[ LLQDQRITH || 0.400 |
| 351 || YWVGVIAAL || 0.304 |
| 313 || YVCHVSNEF || 0.300 |
[ 112 ][ VLLRNAVQA || 0.300 |
|~2’99k§|‘ TI:GFPPLTT §| ..01300

[ 164 ][ GLTLAASCT | 0300
| 354 1| GVIAALLFC ] 0270 |
| 45 ][ GQDAKLPCF || 0.270 |
| 355 || viaaLLFCL ][ 0.270 |
| 255 || DONLWHIGR [ 0.216 |
| 132 | FPAGSFQAR | 0.180 |
[ 350 || VWVGVIAA || 0.180 |
| 16 | LLLLLLLAS [ 0180 |
[ 186 [ EVKGTTSSR || 0.180 |
| 292 || GVRVDGDTL || 0.180 |
| 206 || SEFHLVPSR [ 0.180 |
[ 481 | AMNHFVQEN || 0.180 |
| 21 |[LLASFTGRC || 0.180 |
[ 11 ][ GPEAWLLLL || 0.162 |
|18 || LLLLLASFT |[ 0150 |
[ 77 1 QeLALLHSK ] 0.135 |
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Table XII V1 HLA AS Qmers
191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

[StartiwLSubsequenoe s écore |

[42 | [VWLGQDAKL [ 0135 |

[238 ][ HILHVSFLA [ 0.135 |

[274 ]|capPpsyNw| 0.121 |
378 | KAQQUTOKY|| 0.120 |

[259 || ILHVSFLAE [ 0120 |

(177 AVGADEGEY [ 0.120 |

[ 140 || RIRLRVLVP ] 0.120 |

[498 {| GNGIYINGR || 0.108 |

[236 [ ITHILHVSF ][ 0.400 |

[352 || WGVIAALL [ 0.090 |
[ 19 ] LLLLASFTG || 0.080 |

[135 | GSFQARLRL || 0.090 |
|[SLGAEMWGP]| 0.090 |

| 4

[3441[ DLVSASVWV |[ 0.090 |
|305 || LTTEHSGIY || 0.090 }
460 || LLSPGSGRA || 0.090 |

(362 |[ MTQKYEEEL ][ 0,050

420 || AEGHPDSLK || 0.090

| 284 ]| RLDGPLPSG | 0,068

| 261 || IGREGAMLK || 0.060

| 417 || GLRAEGHPD || 0060 |

| 81 |[ LLHSKYGLH || 0.060

| 203 || AVTSEFHLV || 0.060

!
i
[ 192 || SSRSFKHSR || 0.060 |
| 260 || HIGREGAML || 0.060 |

[304 [ PLTTEHSGI [ 0.060 |

| 113 || LLRNAVQAD || 0.060 |

| 87 | GLHVSPAYE || 0,060 |

345 || LvsASvWY [ 0.060 |

[ 364 || LvwvvvLMs [[ 0.054 |

495 | KPTGNGIYI || 0.054 |

| 47 || DAKLPCFYR |[ 0.054 |

[ 411 1| GPEESVGIR | 0054 |

1208 |[ HLVPSRSMN [ 0.045 |

229 || GLLQDGRIT |[ 0.045 |
1349 svwwvevia | 0.045 |

1390 | LTLTRENSI || 0.045 |
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[ Table XI-V-HLA-A3-Smers- |
191P4D128

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

plus eight.

|Startr|VSubsequence L gcore |

[158 ]| ALEEGQGLT |[ 0.045 |
266 || AMLKCLSEG || 0.045 |

{| 227 || HPGLLQDQR || 0.040 |

[426 |[ SLKDNSSCS ][ 0.040 r

(276 |[PPPSYNWTR [ 0.030 |

386 |[ YEEELTLTR || 0.036 |

| 377 |[RKAQQMTQK | 0.030 |

|244 || FLAEASVRG || 0.030 |

[Table XII-V2-HLA-A3-0mers-
191P4D12B

Each pept|de isa portron of
SEQ ID NO: 5; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

~ pluseight. |
S_@rtr Subsequence || Score |

8 || CLYRGDSGE || 0.100

[ 1 J[GaDAKLFCL [ abt |

| 3 || DAKLPCLYR || 0.036 |

|5 | KLPCLYRGD [| 0.006 |
| 2 || QDAKLPCLY || 0.004

| 6 || LPCLYRADS || 0.000 |

[ 4 ][ AKLPCLYRG |[ 0.000 |

| 7 J[PCLYRGDSG || 0.000 |

| 9 |[LYRGDSGEQ || 0.000 |

Table XII- V7 HLA A3-Omers-
191P4D12B

Each peptide is a portion of
SEQ ID NQ: 15; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

L—ta—LSubsequenoe LScore |

| 8 || SQSEEPEGR || 0.180 |

| 3 |[HTDPRSQSE || 0.002 |

Table XII V7-HLA A3-9mers-
191P4D12B

Each peptide is a portion of

SEQ ID NO: 15; each start
position is specified, the length

of peptide is 9 amino acids,
and the end position for each

peptide is the start position

pluseight.

[Startl[ Subsequencej Score |
[ 7 [RsaseepEG (0000 |
|2 [[HHTDPRSQS [ 0.000 |
|5 || DPRSQSEEP || 0000 |
4 [ TOPRSQSEE || 000 |

|

|

| 6 || PRSQSEEPE || 0.000 |
| 1 | SHHTDPRSQ || 0.000 |

Table XIFV&-HLA-A3-9mers- |
191P4D128

Each peptlde is a portion of
SEQ ID NO: 19; each start
position is specified, the length
| of peptide is 9 amino acids,
% and the end position for each
peptide is the start position

_ Ppluseight.

|Start LSubsequence 1 Score
[ 31 || FIFYFYFF || 27.000 \;
9 || ILLRITFNF || 13500
[ 13 || ITFNFFLFF [ 9.000
| 27 || LWFFIYFY || 8.100 |
| 99 || LLLGLLKVR || 6.750 g
| 10 || LLRITFNFF || 6.000 |
| 26 || PLWEFIYF || 5400 |
| 4 || ELLAGILLR || 5400 |
| 28 | VVFFIYFYF || 4500 |
| 22 || FLPFPLVVF || 4.500 |
| 5 || LLAGILLRI || 4.050 |
| 12 || RITFNFFLF || 1.800 |
| 113 || GNSCDCER | 1.200 |
| 98 || CLLLGLLKV ][ 0.900 |
| 77_|| ACFESFTKR || 0.900 |
|| 25 || FPLVVFFIY || 0.810 ]
[ 76 | CACFESET [ 0600 |
[ 65 ][ svacTLsv [ 0600 ]
[[o7 [ acuieUK [ 0600 |
[ 88 J[ KLKKAFRF | 0540 |
[ 29 || verIvEYFY ][ 0840 |
[ 82 [[ FTKRKKKLK ]| 0500 |

O DI XL___._
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Table XI-VS-HLA-A3-Omers- |
191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is spegcified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

__pluseight.

@taﬁ{[éubsequence 1K Score ]

[ 23 || LPFPLVVFF || 0.450 |

| 18 | FLEFFLPEP [ 0.450 |

| 91 [ KAFRFIQCL | 0.405 |

(103 || LLKVRPLQH || 0.400 |

[126 || GIFMQAAPW || 0300 |

.70 || TLSVHHCAC || 0.200 |

[ 54 [ LLGSSNPPA || 0.200 |

| 39 || FLEMESHYV || 0.200 |

| 95 || FIQcLLLGL ]| 0180 |

[102 | GLLKVRPLQ || 0.135 |

[% [ YvAGAGLEL ][ 0120 |

| 80 || ESFTKRKKK || 0.075 |

| 69 [ GTLSVHHCA || 0.068 |

[128 {[FMQAAPWEG]| 0.060 |

| 51 || GLELLGSSN || 0.060 |

[15 || FNFFLFFFL || 0054 t
[ 17 | FrLreeLPE || 0064 |

| 86 || LVAGTLSVH || 0.045 |
|83 | TKRKKKLKK || 0.040 |

| 78 || CFESFTKRK || 0.030 |

| 30 || FFIVFYFYF ][ 0.027 |

[ 14 [ TENFFLFFF |[ 0.027 |

32 || IVFYFYFFL ]| 0027 |
[ 124 || FQGIFMQAA |[ 0.027 |

|67 || KKLKKAFRF ]| 0.027 |
119 | CERGYFQGI || 0.024 |

100 || LLGLLKVRP ][ 0.020 |

109 J[LaHaGvNsC]| 0.018 |

| 34 || FYFYFFLEM [ 0.018 |

| 71 || LSVHHCACF |[ 0015 |

rA,5?1,§!FEL39§§N,*?R%I,MP-.QJS, r

8 |[ GILLRITFN || 0.013 |
[86 | KKKLKKAFR | 0012“
[38 || FFLEMESHY ;Fo 009 |
(47 [ VAGAGLELL |[ 0005
[105 [KVRPLOHQG][ 0008 |

[ 19 | LFFFLPFPL 000
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[ Tabio XI-VO-HLAA3-9mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 18; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_plus eight.

m’ Subsequence ¥| Sccre |

[ 11 ][ LRITFNFFL | 0.008 |

96 || 1QOLLLGLL [ 0.008 |

74 || HHCACFESF [| 0.006 |

7| AGILLRITF_|| 0.006 |

[ 41 |[EMESHYVAQ]] 0.006 |

| 116 || SCOCERGYF ] 0.006 |

111 [HQGVNSCOC|| 0.006 |

| 93 || FRFIQCLLL || 0.006 |
78 || FESFTKRKK || 0.006 |
[ 3 || RELLAGILL || 0.005 |

[42 [MESHYVAQA|| 0.005 |
[ 56 || GSSNPPASA || 0.005 |
[ 20 || FFFLPFPLV *{ 0.005

%

(0 [LEESHVA | 0004 |

[108 |[PLOHAGVNS [ 0004 |

[ 90 || KKAFRFIQC [ 0.004 |

[24 |[SHVVAQAGL || 0003 |

| 75, |[ HCACFESFT J| 0.003 |
[123 || YFQGIFMQA || 0.003 |

| 16 [ NFFLFFFLP J| 0003 |

| 21 || FFLPFPLWV ]| 0.003 |

.33 [ YFYFYFFLE ]| 0.003 |
| 63_|[ SASLVAGTL || 0.003 |
| 72 || SVHHCACFE || 0.002 |

115 [NSCDCERGYI[ 0002 |
[ 67 ][ VAGTLSVHH [ 0002 ]

[121 || RGYFQGIFM [ 0.002 |
[ 59 [[ NPPASASLY [[ 0.002 |
[ 58 |[ SNPPASASL I[ 0.002 |

| 48 |[ AQAGLELLG {[ 0.002 |

|37 [ YEFLEMESH |[ 0.002 |
[ 62 ][ ASASLVAGT [ 0.002 |

122 ]| GYFQGIFMQ][ 0.001 |

| 1 1] MRRELLAGI {| 0.001 |
| 49 || QAGLELLGS |[ 0.001 |
[ 85 || RKKKLKKAF |[ 0.001 |

CA 02493923 2005-01-24

“Tablo XI-VG-HLA-A3-Omers-
. 191P4DI2B_

Each peptlde is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position |
___ pluseight. |

IStart | Subsequence_jl Soore |
[92 [ AFRFIQCLL ] 0.001 |
[ 24 ][ PFPLVVFFI || 0.001 |
[ 68 || AGTLSVHHC || 0.001 |
[ 120 || ERGYFQGIF || 0.001 |

Table XI-V10-HLA-A3-Omers- |
191PADI2B

Each peptlde isa porhon of ‘
SEQ ID NO: 21; each start |
position is specified, the Iength
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
____ Pluseight.

['stert || Subsequencebnllyskcc‘rue,
[ 9 | GTSDVVTWV |[0.135]
[ 7 [ ELGTSDWVT |[0.030!
| 8
| 2

i
i
1

[ GELGTSDVV ][0 004

[ 8 | LGTSOWTV '100015
3 || CPAGELGTS {0.000|
5 || AGELGTSDV |[0.000]
1

]LGRCPAGEL G |}0.000]
4| PAGELGTSD |[0.000]

I
L
L
L

Table Xl V11 HLA A3- 9mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

t rt w;rSubsequence ||Score}
8 || VMVPPLPSL ||3.038]
5 |[RLRVMVPPL |{1.800]
3 zr LRLRVMVP |0.120]
7
9
1

| RVMVPPLPS 1/0.018]
[ MVPPLPSLN |o. 003
[ QARLRLRVM [0.000

K
L
L
B
L
I
I
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Table XlI-V11 HLA A3 9mers-
) 191P4D128 ]

Each peptlde isa portlon of
SEQ ID NO; 23; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

[ tart || Subsequence lLScore}
(2 J[ARRLRVMY ][0.000
[ ¢ [LRRwaveP 0000
[ 6 I LRvMvPPLP [[0.000]

M"F;ble ;(Il \M/EHLA A3 Omers-
191P4D12B.

Each peptide is a portion of
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
i peptide is the start position

| pluseight.

Start[ Subsequence i| Score |
| ’IYLADPQEPS_] 0.080 |
{ || ADPQEDSGK || 0.020 |
| 1 || SQVTVDVLA | 0.013 |
[ 2 |[ avrvowAp 1l 0.012]
[3 || vTvDbvLADP |[0.003
|4 || TvDVLADPQ [[ 0.002 |
[ 6 [ DVLADPQED |[0.001]
| 8 | LADPQEDSG | 0.000 |
|5 || VDVLADPQE [| 0.000 |

Table X|I-V14-HLA-A3-9mers-
191P4D12B

‘Each peptide is a portion of
SEQ ID NO: 29; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

~_Pplus eight.
|Start[|—7ubsequence LScore 5
[_1_][GSSNPPASA [ 0.005 |
[ 8 [ SASLVAGTL |[ 0.003 J
[ 4 [ NPPASASLV |[ 0.002 |
[ 3 ][ SNPPASASL || 0.002 “_;

[——FSASLVAGT | 0.002']

[ 2 |[SSNPPAsas [ 0000 |
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[5_|[ PPASASLVA || 0.000 |
| 9 |[AsLvaGTLs || 9,099_1
| 6 ]| PASASLVAG || 0.000 |

Table X1V “HLA-A3-10mers-

191P4D12B

Each peptlde isa porhon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

‘[Starﬂ[ 4 Subsequence [ Score |

[352 || VLDPQEDSGK][30. ooo(

|18 J[ LLLLASFTGR |18.000)

1369 || VLMSRYHRRK || 8.000 |

(252 ][ GLEDQNLWHI [ 8100

381 TLTRENSIRR |[8.000 |

| 16 || LLLLLLLASF || 4500

|8 _[EMWGPEAWLL| 4050 |

400 || RLHSHHTDPR | 4.000

[ 260 || HIGREGAMLK || 4.000 |
[359][ LLFCLLWWV [ 3.000 |
1354 1] LYWWVVLMSR | 2.700 |
|381 || QUTQKYEEEL || 1.800 |
1158 | ALEEGQGLTL { 1.800 |
|229][ GLLQDQRITH [ 1.800 |
1367 || VVVLMSRYHR [ 1.800 |

|40 [ VTVVLGQDAK | 1500 |

362 [ CLLVVVVVLM [ 1.850 |

[354 || GVIAALLFCL 1{1.215 |

| 81 || LLHSKYGLHV [ 1.200 |

257 |[NLWHIGREGA [ 1.000 |

[ 76 [ AGELALLHSK ][ 0.900 |

[365 [ VVVVVLMSRY [ 0800 |
289 || ILHVSFLAEA |[ 0.900 |
230 | LLQDORITHI ]| 0.900

|215 [ SMNGQPLTCV]| 0.675 |

|434 [ SVMSEEPEGR || 0.600
[164 [ GLTLAASCTA [[ 0600

[368 | VVLMSRYHRR || 0.600 |
[363 ][ LLVWVVVLMS [[ 0.540 ,i

[275 |[QPPPSYNWTR || 0.540 |

[419 [RAEGHPDSLK [[ 0.450 |
[358 [ ALLFCLLVWV ][ 0450 f
[ 123 || GEYECRVSTE [[0.405 |

CA 02493923 2005-01-24

Table XIIV1-HLA-A3-10mers-
191P4D12B |

Each pephde is a portion of
SEQID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peplide is the start position
_ plusnine,

[Start’LSubsequence “ﬁcorel
|43 ][VLGADAKLPC [[0400]
[352 | WGVIAALLF ]| 0400
[ 60 |[EQuaquAwAR]| 0.364 |
[106 [ NPLDGSVLLR | 0.360 |
[ 45 [ GODAKLPCFY || 0.560
[390 [ LTLTRENSIR || 0.300
[284][RIDGPLPSGV || 0300 |
[ 2441 FLAEASVRGL [| 0.270 |
[500 | GIVINGRGHL || 0.270
| 87 J[GLHVSPAYEG || 0270 |
[344][ DLvSASVWVY 0270 ]
[ 20 J/ LILASFTGRC 0270
[130 | STFPAGSFQA [ 0.225 |
[ 144 ]| RVLVPPLPSL || 0.203 |
[351 | VWVGVIAALL [[ 0203
[350 [ vwwvaviAAL ]| 0.203 ]
[426 [ SLKDNSSCSV ]| 0.200
[447 | TLTTVREIET [ 0.200 |
[ 285 || RITHILHVSF_ ]| 0.200 |
[ 15 | WLLLLLLLAS [ 080
[ 33 |[ELETSDVVTV |[0.180 |
[355 ][ VIAALLFCLL }[0.180 |
[349 | SWVVGVIAA |{ 0.180 |
[389 [ ELTLTRENS | 0.180
[410][SQPEESVGLRY][ 0.162 |
| 17 ]| LLLLLLASFT [ 0150
[304 [ PLTTEHSGIY ]| 0.120
[417][ GLRAEGHPDS || 0.120 |
[ 49 J[KLPCFYRGDS |[ 0.108
[443 [ RSYSTLTTVR |[ 0100
242 |[ VSFLAEASVR 1[ 0.100 |
[18 [ LLLLLASFTG [[0.090 |
[249][SVRGLEDQNL |[ 0.090 |
[209 [ TILVPSRSMNG || 0.090 |
[ 41 || TVVLGQDAKL || 0.090 |
{80 [ ALLHSKYGLH ][ 0.090 |

ﬁﬂ[@ﬁéﬁé‘ﬁ@ |[0.090
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Table XlII-V1-HLA-A3-10mers-
| 191p4D12B
Each pept(de isa portlon of
SEQ D NO: 3, each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

L _plus nine.

[Star’dL Subsequence ([Sco wJ
(485 || VAENGTLRAK || 0.090 |
[ 152 || SLNPGPALEE || 0.090 i
112 lVLLRNAVQAD o 090 |

23..Jl THILHVSFL ,!U?PJ

[112
[
(
128 || RVSTFPAGSF |[ 0.090 |
[188 || KGTTSSRSFK |[ 0.080 |
[ 270 [ CLSEGQPPPS || 0.080 |

[477 ][ GIKQAMNHEV [[ 0.060 |
[485 || FVQENGTLRA || 0.060 |
[191 || TSSRSFKHSR ][ 0.060 |
[ 205 || TSEFHLVPSR || 0.060 |

(119 |[QADEGEYECR || 0.060 |
| 11 ]| GPEAWLLLLL | 0.054 |
1218 || GQPLTCVVSH || 0.054 |

140 || RLRLRVLVPP [] 0.045 |

299 ]| TLGFPPLTTE [ 0.045 |

135 || GSFQARLRLR |[ 0.045 |

l
[271 || LSEGQPPPSY || 0.045 |
135
l

145 || VLVPPLPSLN |[0.045 |

306 || TTEHSGIYVC ][ 0.045 |

96 || GRVEQPPPPR || 0.041 |

[367 || FOLLWVWVL |[0.041 |

[341 || KQVDLVSASV || 0.041 |

| 181 ][ VTWDTEVKGT |[ 0.037 |

(385 KYEEELTLTR |[0.056]

363, TQKYEEELTL [[0.036]

[376 |[RRKAQQMTQK][ 0.030 |

[305 | LTTEHSGIYV ][ 0.030

| 221 | LTOVVSHPGL [ 0.030 |

Tab|e Xl-ve HLA A3 10mers

. loipapi2e
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Each peptide is a portion of
SEQ ID NO: 5; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

CA 02493923 2005-01-24

Table XIII V9 HLA- A3 10mers-
191P4D12B.

plus nine.

[étartt( ‘éubsequence i Soore ]

"2 || GaDAKLPCLY][ 0360 |

[ 6 |[KLPCLYRGDS!] 0.108 |

[ 9 J[cLYRGDSGEQ]| 0.030 |
[ 3 [QDAKLPCLYR]| 0012 |

[ 1_J[FeaDAKLPCL] 0001

10 [[LYRGDSGEQV!] 0000 |

4 ||DAKLPCLYRG]| 0.000 ;

(7 ||LPcLYRGDSG![ 0.000 |
[ 8 |[PCLYRGDSGE|| 0.000 |

[ 5_I[AKLPGLYRGD'| 0.000 |

[Table XII-V7-HLA-A3-10mers-

191P4D12B §

Each peptide is a portion of !
SEQID NO: 15; each start |
position is specified, the length |
of peptide is 10 amino acids, [
and the end position for each |
peptide is the start position |
~plus nine. 3

IStarthSubsequence fLScore l

[ 8 |RSQSEEPEGRJ| 0020 |

|_4 ||HTDPRSQSEE|| 0.002 |

[ 9 |lsQsEEPEGRS}] 0.001 |

[_2_|[SHHTDPRSQS]| 0.000 |

| 6 |[DPRSQSEEPE|| 0.000 |

[ 5 |[TDPRSQSEEP| 0.000 |

[ 3 |[HHTDPRSQSE]| 0.00 000 |

[ 1 |[HSHHTDPRSQ]| 0. o_o_o}

|7 _||PRSQSEEPEG]| 0.000 |

Table XII-VO-HLAAS.10mers-

191P4D12B

Each peptide is a portion of |
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plus nine.

[Start][_Subsequence. ‘rScorel

| 28 || WFFIFYFY |[54.000

| 18 I FLFFFLPFPL [ 9.000 |

Each peptlde isa portlon of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

\StartiLubsequence |wcore |
| 9 [ ILLRITENFF ] 9.000 |

[ 26 ][ PLVVFFIYFY || 8100 |
[ 13 [_ITENFFLFFF || 6.750 |
[[22 | FLPFPLVVEF |} 6000 |
(10 i LLRITFNFFL 5,400 |
[ 98 [ CLLLGLLKVR [[ 4500
.8 | GILLRITFNF || 4050 |
| 12 I[ RITFNFFLFF ]| 3600 |
[ 31 FIFYFYFFL || 2.700 |
[ 77 [ ACFESFTKRK || 2.250 |
| 82 J[ FTKRKKKLKK || 2.000 |
[ 70 [ TLSVHHCACF | 2.000 |
[ 102 [ GLLKVRPLQH [ 1.800 |
| 27 [ LWWFFIYEYF || 1.350 |
[ J[ ELLAGLRI || 1.215 |
|96 I[ 1CLLLGLLK || 1.200 |
[23 [ LPFPLVVFFL [ 0,608 |
[[75 ][HCACFESFTK | 0.600
(139 I[ FLEMESHYVA [ 0.600 |
| 25 ][ FPLVVFFIYF || 0540 |
| 88 [ KLKKAFRFIQ || 0.540 |
|41 ][EMESHYVAQA][ 0540 |
[ 65 [ SLVAGTLSVH[ 0.450
[ 100 [ LLGLLKVRPL ][ 0180 |
[ 16 |[ NFFLFFFLPF ][ 0.180 |
| 128 | FMQAAPWEGT][ 0.150 |
| 63 |[ELLGSSNPPA[ 0135 |
['91 || KAFRFIQCLL ][ 0.135 |
[ 76 [ CACFESFTKR [ 0.120
[ 108 |[KYRPLGHQGV][ 0.0%0 |
[ 46 |[YAGAGLELL ][ 0.090 |
[ 29 [ VFFIVFYFYF ][00 ogoi
| 30 || FFIYFYFYFF || 0.0
| 51 ;ESLELLGSSNP j['oso*
[ 108 [PLOHOGVNSC] 0060 |
[3 ]I RELLAGILLR [ 0054 |
[ 69 [[GTLSVHHCAC [ 0.045 |
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Tablo XIVO-HLA-A3-10mers-|
191P4DIZB

Each peptlde is a portion of
SEQID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[ﬂStart;wasequence i Scorej
[ 99 [ LLLGLLKVRP |/ 0.045 |
(103 [[LLKVRPLQHQ || 0.045 |
| 54 [[LLGSSNPPAS || 0.040 |
[ 6 I[ LAGILLRITF j 0.040 |

| 66 J|LVAGTLSVHH || 0.030 |

| 79| FESFTKRKKK [ 0030 |
[ 126 [ GIFMQAAPWE || 0.030 |
122 || GYFQGIFMQA || 0.027 |

95 || FIQCLLLGLL || 0.027 |
[ LLAGILLRIT [ 0022

[[37 ] [VFFLEMESHY [ 0020
[ 85 I[ KKKLKKAFRF ][ 0.018 |
|33 || YFYFYFFLEM [[ 0018 |
| 118 || DCERGYFQGI | 0.016 |
| 72 |[SVHHCACFES [ 0.012 |
| 21 |[ FFLPFPLVVF || 0.010 |
| 81 [ SFTKRKKKLK | 0.010 |
|97 || QCLLLGLLKV ][ 0.008 |-

1
[11 |l LRITFNFFLF ,|0027‘
|
| 5

90 [ KKAFRFIQCL || 0.008 |
| 119 CERGYFQGIF || 0.008 |
| 112 ||QGVNSCDCER | 0.006 |
[ 73 |[VHHCACFESF |[ 0.006 |
| 67 |[VAGTLSVHHC [ 0.006 |

[173][GVNSCDCERG 0,006 |

| 20 || FFFLPFPLVY 1] 0.006 |
| 24 || PFPLVVFFIY ;[ 0.005 |
| 15 || FNFFLFFFLP ][ 0005 |
[ 48 || AQAGLELLGS][ 0.005 |
[ 14_ ][ TPNFFLFFFL ][ 0.005 |
[ 19 |[ LFFFLPFPLY [[0.005 |
[ 57 [ ssNPPASASL [ 0.005 |
[ 85 [ RKKKLKKAFR ][ 0.004 |
[ 59 | NPPASASLVA [ 0.004 |
[ 84 I[ KRKKKLKKAF [ 0.003 |
[ 64 || ASLVAGTLSV [[ 0.003 |
[ 115 [NSCDCERGYFI[ 0.003 |




WO 2004/016799

Table XIII-V9-HLA-A3-10mers-
191P4D12B_

CA 02493923 2005-01-24

~Table XIFVACHLAAS
___ 10mers-191P4D12B

Each peptlde is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide Is the start position
plus nine.

[Sj_gart { Subsequence ;LScore |

["94 || RFIQCLLLGL | 0.003 |
[ 32 1] IYFYFYFFLE [[0.003 |
[ 80 [ ESFTKRKKKL [ 0,002 |

| 78 || CFESFTKRKK [ 0.002 |

[ 45 [HYVAQAGLEL | 0002 |

(36 [ FYFFLEMESH | 0002 |
[123 [ YFQGIFMaAA [ 0.001 |
[ 62 [ ASASLVAGTL [[ 0.001 |
[ 2 || RRELLAGILL [0.001 |

Each peptide is a portion of
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peplide is the start position
plus nine.

[Start][_ Subsequence ||Score]
|9 I LeTSDWTVV f[0.001]
|l PAGELGTSDV 0.000]
J| CPAGELGTSD ]]0.000
i| AGELGTSDVV 0.0
|| RCPAGELGTS _|0.000]

1| TGRCPAGELG [[0.000]

| 89 ;| LKKAFRFIQC || 0.001 |

Table XIII V11 HLA A3-
10mers 191P4D1ZB

['92 |[ AFRFIQCLLL [ 0.001 |

[109 {[LaHQGVNSCD]| 0.001 §
[ 56 |[GSSNPPASAS]| 0.001 |

| 43 [ESHYVAQAGL [ 0.001 |

(87 [ KRLKKAFRF |[ 0001 |

Each peptide is a portlon of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[ 114 [VNSCDCERGY]| 0.001 |

[Start] Subsequence HScore%

| 116 || SCDCERGYFQ]| 0.001 |

8 il _RVMVPPLPSL |[0.203|

111 {[HQGVNSCDCE}| 0.001 |

| 8 [ VMVPPLPSLN 1[0.045|

| 58 |[ SNPPASASLY [[ 0.001 |

| 4 [ RLRLRVMVPP [0.045]

1107 [RPLGHQGVNS}[ 0.001 |

| 124 || FQGIFMQAAP |[ 0.001 |

6 || RLRVMVPPLP i|0030j
10 || MVPPLPSLNP [0.009]

| 38 J| FFLEMESHYV][ 0.000 |

| 34 || FYFYFFLEME ][ 0.000 |

l
| 10
| 5 || LRLRVMVPPL 1[0.003]
l

| 121 [RGYFQGIFMQ][ 0.000 %

2 || QARLRLRVMV [[0.002]
[ 1 ][ FOARLRLRVM ][0.001]

LRVMVPPLPS 110.000]

Table XIH-v10- HLA A3
10mers-191P4D12B

L7 [ LRV
l» 3_|| ARLRLRVMVP 1|0.000]

Each peptide is a portion of
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
__plus nine.

[Startlt Subsequence 1Score|

| 8 [ ELGTSOWTV flo.180]
| 0| GTsDvvTvvi [o.135]

Table XIII V1 2 HLA A3-
N 10mers 1 91 P4D1 2B

Each peptide is a portion of
SEQID NO: 25; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[Start][_ Subsequence |[Score|

| 7 | GELGTSDWYT [[0.002]

[ 10 ][ CSYSTLTTVR ][0.100]

| 2 | GROPAGELGT [[0.001]

| 1 |[ svmsEEPEGC [[0.030]
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"3 [ MSEEPEGCSY [0.030]
[ 2_|[ VMSEEPEGCS ][0.027]
[9_[l ecsysLTTV ]0.009]
((6_|[ EPEGCSYSTL [[0.003]
[ 5 ][ EEPEGCSYST ][0.000]
[4_|[ SEEPEGCSYS ][0.000]
[7_I[ PEGCSYSTLT ][0.000]
[ 8 || EGCSYSTLTT {[0.000]
[11 ]| sysTLTTVRE |[0.000]

Table XIFVAZHLAAS-
 10mers-191P4D12B |
Each peplide is a portion of
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
... . Plusnine.
E Start || Subsequence |Lcore;
[ LADPQEDSGK][0.300]

| VLADPQEDSG)| [0.020]

{| QUTVDVLADP ||0.005]
__|[DVLADPQEDS 0.003]
|[TvDVLADPCE [0.002]

— |[vTvDvLADPQ][0.002]

4

1_][DSQVTVDVLA][0.000)
"6 |[VDVLADPQED][0.000]
10_|[ADPQEDSEKQ][0.000]

|9

. 8

[2_[[5avIvDvLAD 000
.3

| T

|8

N

N

|

|
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Table Xill-V14-HLA-A3-
10mers-191P4D12B
Each peptide is a portion of
SEQID NO: 29; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
_ plus nine.

[Start [‘Subsequence l HSMcore:

|3 I|SSNPPASASL[ 0.005

| 5_|[NPPASASLVA][ 0.004 ]
| 10 J[ASLvAGTLSVI[ 0.003
|8 | ASASLVAGTL [ 0.001 |
| 2 [GSSNPPASAS|[ 0.001 |
| 4_i[snPPAsAsLY|f 0.001 ]
(9 i[sASLVAGTLS|[ 0.000 |
| 1_/[LGSSNPPASA[ 0.000 |
|7 i[PASASLVAGT][ 0.000 |
|.6_|PPASASLVAG]] 0.000 |

Table XlV V1 HLA A1 101-
_9mers-191 P4D12B

Each peptideis a portlon of

SEQID NO: 3; each start

position is specified, the length

of peptide is 9 amino acids, |

and the end position for each |

peptide is the start position
plus eight,

[Start | Subsequence e | S Score

| 41 [ TvWLGQDAK [ 3.000_ ‘
| 189 || GTTSSRSFK |[ 3.000 i
| 180 || SVTWDTEVK [ 2.000 |
1365 | VWWWVLMSR [ 1.200 |
| 97 |[RVEQPPPPR[ 1.200 |
| 368 j| YWLMSRYHR |[ 1.200 |
| 61 [QVGQVAWAR|[ 0.800 |
(485 ][ FVQENGTLR ][ 0.400 |
1392 [ LTRENSIRR ][ 0.400 ]
|89 | HVSPAYEGR [ 0.400 |
|316 || HVSNEFSSR [ 0400 |
1369 | VLMSRYHRR| 0.160 |
[ 186 J[EVKGTTSSR |[ 0.420 |
| 294 || RVDGDTLGF [ 0.120 |
[ 20 /[ LLLASFTGR [ 0.120 |
r“ | QELALLHSK _J{ 0.090 j

[391 [ TLTRENSR [ 0.080 |

CA 02493923 2005-01-24

“Table XIV-VI-HLA-ATOT-
 Smers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

_plus eight,

(Starﬂi Subsequence i[ Score s |
444 | SYSTLTTVR | LO 080 |
| 435 | VMSEEPEGR [ 0.080 |
|.255 || DONLWHIGR [ 0.072 |
| 377 |[RKAQQMTOK| 0.060 |
292 || GYRVDGDTL [ 0.060 |
1.350 | WWWGVIAA [ 0.060 |
| 420 || AEGHPDSLK ][ 0.060 |
| 243 || SFLAEASVR [[ 0.060 |
| 370 [[LMSRYHRRK | 0.040 E
[411 || QPEESVGLR j| 0.040 |

[261 [ IGREGAMLK || 0.040 |
1227,;@?9&%@993}!_0-949!
‘[ 132 JLFPAGSFQAR '] 0.040 |

[ ,JPAKEECFXB J 9;036 i
| 274 |GQPPPSYNW/| 0.036 |
| 42 ]| VVLGQDAKL /[ 0.080 |
| 349 || sWwVGVIA |[ 0.030 |
[ 190 || TTSSRSFKH 1] 0.030 |
| 366 ] LWVVLMSRY,} 0.030 J
1 351 | VWGVIAAL ][ 0030 |
223 ,L"WSH.PQEE.:[ 0.030 |
| 498 || GNGIVINGR [ 0.024 |
| 386 || YEEELTLTR ][ 0.024 |
| 206 || SEFHLVPSR [[ 0.024 |
1252 || GLEDQNLWH][ 0.024 |
| 117 }| AVQADEGEY || 0.020 |
| 342 || QUDLVSASV || 0.020 |
|352]] VVGVIAALL I| 0.020 |
!333;[LDPQEDSGK | 0.020 }

i

| 306 |[ TTEHSGIYV [[ 0.020 |
| 345 || LVSASVVWV [ 0.020
[313 [YVCHVSNEF || 0.020 |
| 203 [ AVTSEFHLV [ 9,9_?,0‘1
1.415 | SVGLRAEGH || 0020 |
| 64 [QuAWARVDA]| 0.020 |
[238 [ HAveFLA |[ 0078 |
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Table XN-VI-HLA-AT101-
‘9mers-191P4D128

Each peptide is a porhon of
SEQ ID NO: 3; each start
position is speciﬁed, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_ Pluseignt.

[Startl{ Subsequence T Score ]
| 144 || RVLVPPLPS |[ 0.018 |
|354 || GVIAALLFC || 0.018 |
[471)] LEEDQPESJT'K ‘LQ'Q‘B 3
|45_|| GQDAKLPCF | 0.018 |
[107 || PLDGSVLLR || 0.016 |
| 40 [[VIWLGQDA [ 0.015 |
300 |[ LTLTRENS! || 0.015 |
| 165 || LTLAASCTA || 0.015 |
| 75 | GAQELALLH i 0.012 1
| 85 || KYGLHVSPA ] 0.012 |
| 368 || ALLFCLLW [ 0.012 |
| 11 | GPEAWLLLL || 0.012
495 ]| KPTGNGIYL [ 0.012 |
486 || VQENGTLRA | 0.012 |
| 15 || WLLLLLLLA [ 0012 §
| 142 || RLRVLVPPL ][ 0012 |
| 80 || ALLHSKYGL || 091&?
1477 || GIKQAMNHF 1] 0.012 |
1137 || FQARLRLRV ][ 0,012 |
1355 )| VIAALLFCL ][ 0.012 ]
[238 ][ ITHILHVSF || 0.010 |
| 382 || MTQKYEEEL ][ 0.010 ]
305 || LTTEHSGIY ][ 0010 |
| 287 || GPLPSGVRV [ 0.009 |
| 202 J[ AAVTSEFHL [ 0.009 ]
| 230 || LLQDQRITH ][ 0.008 |
1359 || LLFCLLVWV ][ 0.008 |
| 276 |[PPPSYNWTR [ 0.008 |
363 || LLVWWVWVLM [ 0.006 |
[231 || LQDQRITH] | 0.006 | ‘
{112 ][ VLLRNAVQA ([ 0.008 |
[ 410 EIEQPEE_S_V@M QPE_J
419 { RAEGHPDSL ‘[ 0.006 |

362 LLVVVVVLMS ;Loooe i
[ 378 |[kaqauTaKY ][ 0.006 |
['501 1| IVINGRGHL | /[ 0.006 !
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[ Table XIV-VA-HLA-AT101-
9mers 191 P4D1ZB

Each peptide is a port|on of
SEQ D NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end pasition for each
peptide is the start position
plus eight.

i

. R
[Start][ < Subsequence ]| Score ]
| 69 |[RVDAGEGAQ][ 0.006 | ‘
lmf?é?JLQL.,_LWV!VL,J[Q;QQG,_E
| 6 ||GAEMWGPEA]| 0.006 |
131 | TFPAGSFQA || 0.006 |
357 || AALLFCLLY ][ 0.006 |
| 17 || LLLLLLASF ][ 0.006 |
493 || RAKPTGNGI |[ 0.006 |
1 487 }| QENGTLRAK || 0.006
]301 i| GFPPLTTEH | 0.006 |

H
!
A
4
S

[ Table XIV-V2-HLA-A1101-
. Smers-191P4D12B

Each peptide is a portlon of
SEQID NO: 5; each start
pasition is specified, the length
of peptide is 9 amino acids,
|| and the end position for each
peptide is the start position
plus elght

LStart i Subsequencqj I_Score !
|3 {[DAKLPOLYR|[ 0024 |
|1 !/GQDAKLPCL[ 0018 |
| 8 !|CLYRGDSGE][ 0.001 |
[ o_|lLyreDseEQ 0000 |
"6 [[tPoLYRGDS|[ 0000 |
| 2_j|QDAKLPCLY][ 0.000 |
| 5 [KLPCLYRGD‘l 0.000 |

(7 ,.,fPQLiRGDSSi%[MQ-QOQ%

Table XlV V7- HLA A1 101
. Smers-191P4D12B
Each peptide is a portion of
SEQID NO: 15; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peplide is the start position
plus eight.

]S artiléubsequence j[A Score i

CA 02493923 2005-01-24

Table XIV-V7-HLA-A1101-
. Smers-191P4D12B
Each peptide is a portion of
SEQ ID NO: 15; each start

position is specified, the length
of peplide is 9.amino acids,
and the end position for each
peptide is the start position
plus eight.

[Start] ]“Subsequencgj LScore |
| 3_i[HTDPRSQSE || 0.001 |

| 8 {/SQSEEPEGR][ 0.120 |

| 7 I[RSQSEEPEG || 0.000 |
| 5 || DPPRSQSEEP || 0.000 |
| 4 || TOPRSQSEE |[ 0.000 |
[ 2_|[AHTDPRSGS|[ 0000 |
| 6 i| PRSQSEEPE || 0.000 |
| 1 {|SHHTDPRsQ | 0.000 |

Table XIV-VO-HLA-A1101-
9mers-191P4D12B
Each peptide is a portion of
i SEQID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_ plus eight.

I vSwia;t ;I SubsequenceVHScoreI
[ 113 ][GVNSCDCER [1200

| 761 CACFESFTK [0.600]

| o7 ’| QCLLLGLLK I]o 600}

| .28 _.,J LXVFF'YEYE.-IL-JH

| 78 ][ CFESFTKRK |[0.100]

| 77 || ACFESFTKR |[0.080]

| 4 || ELLAGILLR J]oo72§

|27 ][ LWFFIVFY |[0.060]

R L,LLQL%Y&!DE%QE

[ 69 [GTLSVHHCA][0.045]

|83 [ TKRKKKLKK [[0.040]

[ 13_|{_ITFNFFLFF 1[0.040]

[ 46 [ YVAQAGLEL |[0.040]

|12 RITENFFLE J0.036]
| 126 ‘{GIFMQAAPwi{oomx

[[,LVAGI';SXH. ] |9 9?:9.;

I
HoL e

9 |[ ILLRITENF [0.018]

l
[ 34_|[ FYFYFFLEM |[0.016]
| 31 nglYEYFY_Fﬂo.ms{

|
|
i
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Table XIV-VS-HLAAT101-
. Smers-191PAD12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
| peptide is the start position

{ _ . blus eight.

K Start ]Subsequence} Score
ﬁﬁmslﬁ‘%ﬁ/ﬂj 0.012]
| 19 | LFFFLPFPL [(0.012]
| % | CLLLGLLKV 1[0.012]
|91 || KAFRFIQCL 1[0.012]

|

5_|[ SLVAGTLSV |[0.012]

65
30 1| FFIYFYFYF ][o. 009z
25| FPLWVEFIY [[0.009]
103 |LLKVRPLQH 1]0.008]
5 || LLAGILLRI |[0.008]

95 [FIQCLLLGL 1/0.008]
29 || VFFIVFYFY 110.008|

122 || GYFQGIFMQ [[0.007]
21 {[ FFLPFPLWV {[0.006!
14 || TFNFFLFFF |[0.006]
9 || IQCLLLGLL |[0.006]
80 || ESFTKRKKK |(0.006!
17 || FFLFFFLPF ]j0.008]

124 ¥| FQGIFMQAA ‘|o 006i
79

105 ‘[KVRPLQHQG [o 008}

| RELLAGILL {o. 005‘

37 || YFFLEMESH |[0.004]

123 || YFQGIFMQA |[0.004]

5
i
L
|
L
|
|12
I
|
L
L
[
I
L
10
|3
B
I
!

39 || FLEMESHYV [[0.0¢ 0041

10| LLRITFNFF /0.004|

1
L
i
I

23 || LPFPLVVFF ][0.004]

20 || FFFLPFPLY 1[0.004]

LﬁfL || LLGSSNPPA |[0.004]

| 22| FLPFPLVVF [[0.004]

| 38 || FELEMESHY ][0.003]

|87_I[ KKLKKAFRF ][0.003]

|_15_|[_FNFFLFFFL [[0.002]

[ 121 | RGYFQGIFM [[0.002]

[ _40_ || LEMESHYVA |[0.002]

[ 47_|[ VAQAGLELL [[0.002]

[ .92 [ AFRFIGCLL [[0.002]
[ 116 |[ SCDCERGYF |[0.002]




WO 2004/016799

Table XIV-V9-HLA-A1101-
| 9mers-191P4D12B
Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
pluseight |

i

S}ar ]| Subsequence |[Score|

L.

_ || VAGTLSVHH ][0.002]

| NPPASASLY [[0.002

67
72_|[ SVHHCAGFE [[0.002
59
6

| 63 | SASLVAGTL [[0.002|
102 || GLLKVRPLQ ][0.002]
_| RFIQCLLLG {[0.002]

8_|| GILLRITFN 10.002)

26_ || PLVVEFIYF [[0.001]

_ 3| YFYFYFFLE j0.001)

8 I AGAGLELLG /0.001]

4

3% || FYFFLEMES | 0.002
8
B

16 || NFFLEFFLP J/0.001]
51_J| GLELLGSSN 10.001)

81 || SFTKRKKKL /0001
1_J| LRITFNFFL |10.001]

107 |[RPLOHQGVN (0001
128_|[FMOAAPWEG](0.001]
8 ’| FLFFFLPFP ‘\o 001'

E
L
K

|

| 9
|

| 3
| 2
| 3
[4
| 88 || KLKKAFRFI ]/0.001]
H
| 8
| 1
l

l

| 1€
E

l

wgw “RRELLAGL x@ 001s

(24 | PrrLwer 0001

109 [LOHOGYNEC0.001]

| 129 |[MOAAPWEGT0.001]

| 111_]{HQGVNsCDC |0.001]

|7 _|[ AGILLRITF }/0.001]

|56 || GSSNPPASA j[0.001]

|45 _|[HYVAQAGLE }|0.001]

| 119 |[ CERGYFQGI J|0.001]

| 42 ]LMESHYVAQA J0.001]

[ 00 || TLGLLKVRP | l‘?‘O‘?O%

|_ 70 _|[ TLSVHHCAC [j0.000]

| 35 | YFYFFLEME {[0.000]

| 49 | QAGLELLGS J[0.000!
[ 27 |[IFMGAAPWE Jj0.00 NJ

|58 ][ SNPPASASL |[0.000]

CA 02493923 2005-01-24

Table XIV-V9-HLA-A1101-
9mers-191P4D12B

Each peptide is a portion of

SEQ ID NO: 19; each start
position is specified, the length

of peptide is 9 amino acids,
and the end position for each

peptide is the start position

_plus eight.

| Start '1| SubsequenceJ[Score]
| 60| PPASASLVA ||0.000]
| 71 || LSYHHCACF ||0.000!
1
l
|

85 || RKKKLKKAF 1[0.000]
84 || KRKKKLKKA 0. 000}
1 |[MRRELLAGI [c000]

Table XIV-V10-A1101-9mers-
191P4D12B

Each peptlde isa portlon of
SEQID NO: 21; each start
position is specified, the length
of peplide is 9 amino acids,
and the end position for each
peptide is the start position

___Pplus eight.

| Start | Subsequenoeﬂ Score
i{_g 1| GTSDWTWV [0.030 |
16 _|[GELGTSDW | 10003;
[ 2 |[RCPAGELGT /[ 0001
| 8 JlLGTsDvvrv J[0.000]
| 5_J[AGELGTSDV[0.000 |
| 3 I[CPAGELGTS |[0000 |
7|l ELGTSDVVT || 0000 |
|
l

1 ||GRCPAGELG|| 0.000 |
4 || PAGELGTSD || 0.000 |

Table XIV-V11-A1101-9mers-
191 P4D128

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

| Start 1|Subsequenoer[ Score | Y
| 7 [RvMVPPLPS]| 0.024 |
| 5 ;]RLRVMVPPL,| 0.012 |
[ 8 |[VMVPPLPSL || 0.006 |
L
B

3 |RLRLRVMVP][0002 |
IImvPPLPSLN]| 0. 00|

!

162

PCT/US2003/013013

Table XIV-V11-A1101-Gmers-
19tPaD1B

Each peptlde is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

__Pplus eight.

Start |SubsequenceJ[Score1
2 |ARLRLRVMV/|| 0.000 |
1 ,.ELQ_ARL.RLBYMJLQ;QQQJ
4 J|LRLRVMVPP]| 0.000 |
8 ||LRVMVPPLP || 0.000 |

st
B
L
L.
L

Table XIV V12 Al 101-9mers-
191P4D12B

Each peptlde isa portlon of
SEQ ID NO: 25; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

\ Star‘t*]Subsequence 'nggie, '

J| GCSYSTLTT [0.001]
; ~|[SEEPEGCSY |[0.001]
9 |[csvsTiTTv |[o.000]
1 j[VMSEEPEGC’[O 000
5 || EPEGCSYST |[0.000! 000!
6
2

JLPEGCSYSTL 110.000]
 |[MSEEPEGCS 1[0.000]
4 “J EEPEGCSYS ||0.000]
7_|[EGCSYSTLT |[0.000]

Table XIV-V13-Af 101 Omers-
__191P4D12B
Each peptide is a portion of
SEQID NO: 27; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

[Stert] Subsequence || Score |

|9 J[ADPQEDSCK | 0020
11 ]l sqvTvovia || 0.009 |
[ 2 [ arvbvLAD | 0.004 |
[ |[TvDviADPQ || 0002 |
['3 [ vrvDvLADP |[ 0002 |

| 6 i[ DYLADPQED [ 0.001 |
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[ 7_|[VLADPQEDS ][ 0.000 |
| 8 I[LADPQEDSG ][ 0.000 |
| 5_|[ VOVLADPQE || 0.000 |

[Table XIV-V14-A1101-Omers- |
;m 191P4D12B
1

Each peptide is a portion of i
SEQ ID NO: 28; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
| peptide is the start position |
| plus eight,

Star«t. g{Subsequence [Score
_|[SASLVAGTL |[0.002;
LR%@A.SE_\,/,[QOQQ

|
|

[CssNPPASA [0.007

[PPASASLVA [0.000]
|| SNPPASASL 1|0.000:

|| ASLVAGTLS j{0.000}

[SSNPPASAS [0.000

4
1
5
3
9
7
2
6

[

| _
4]

N

. 5 |

| |

‘ 1

| E[ASASLVAGT |0.000!
2 ]

| 6 |

[PRSASLVAG [6.000;

[ Table XV-VA-HLA-AT101-
_10mers-191P4D12B_

Each peptide is a portion of |
SEQ ID NQ: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

Start]| Subsequence |[Score

| 40 ][ VTWLGQDAK |[1.500]

1364 ]| LVWWVVLMSR [1.200]

|
[367 [ WVLMSRYHR |[1.200]
(260 [ HIGREGAMLK |[0.800)

|434][ SVMSEEPEGR ][0.800]
[ 76 || AQELALLHSK ][0.600]
[419]] RAEGHPDSLK [[0.600]
1368 | VWLMSRYHRR 1[0.600]
[385][ KYEEELTLTR {[0.480]

1332 | VLDPQEDSGK []0.400;

390][ LTLTRENSIR [0.300]

[3541] GVIAALLFCL_[[0.270]

[400 ][ RLHSHHTDPR {[0.240]

391 ][ TLTRENSIRR_][0.160]
[ 19 1] LLLLASFTGR 1]0.120]

CA 02493923 2005-01-24

Table XV-VIHLAATION |
| 10mers-191P4D12B |

: Each peptide is a portion of

i| SEQIDNO: 3; each start

' position is specified, the length

| of peptide is 10 amino acids,

| and the end position for each

| peptide is the start position
plus nine.

PCT/US2003/013013

“Table XVVI-HAA0T- |
__10mers-191P4D12B

;[étaﬂ Subsequence || Score|
[106 || NPLDGSVLLR 1[0.120

Each peptide is a portion of
SEQID NO: 3; each start
position is specified, the fength
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

LStar{[ ] Subsequence Ecore{

[410][ SQPEESVGLR I[0.120]
[ 60 ][ EQVGQVAWAR |[0.108]

[470] EEEDQDEGIK [[0.018]

(185 TEVKGTTSSR ][0.018]

1189 | GTTSSRSFKH_ /0.090]

[218][ GaPLTCVVSH [[0.01e]

458 || TELLSPGSGR 1]0.018]

[144]_RVLVPPLPSL_[[0080)
1369 | VLMSRYHRRK 1/0.080|
(| 275 ]| QPPPSYNWTR 1|0.080]
ll 486 || VQENGTLRAK ||0.060]
1188 || KGTTSSRSFK §|0060;
|376ﬂ RRKAQQMTQK |/0.060]

|45 ;| GQDAKLPCFY | Lma_j

LJ.._LH QPEA_W,EL.L_L.&JQ 91%

1477 || GIKQAMNHFY }[0.012]

[235]]_RITHILHVSF_[[0.012]

[3491] svvwveviaA ][0060]

|1641] GLTLAASCTA [/0.012]

[128][ RvSTFPAGSF [[0060]

| 85 i| KYGLHVSPAY }}0.012,

[484]] HFVQENGTLR ][0.060]
[1301] STFPAGSFQA 1[0.060]

|383!| TQKYEEELTL }[0.012]

[284 | RLDGPLPSGV ][0.012]

(119} }LQADEGEYECR {lo.040}
[352]] VVGVIAALLF E|oo4oj

373 | RYHRRKAQQM |[0.012]

| 25 | FTGRGPAGEL [[0.010]

485 || FVQENGTLRA [[0.040]

[221]] LTCVVSHPGL [|0.010!

[131][ TEPAGSFQAR |[0.040]

12361 _ITHILHVSFL _][0.010]

|229]| GLLQDQRITH {[0.036]
| 41 ]| TVWLGQDAKL ][0.030]

359} LLFCLLWWV [0.008]

242 | VSFLAEASVR [0.008]

|168 | ALEEGQGLTL 0.008]

[257] NLWHIGREGA |[0.008]

|
I
|
1365 ]| WVVWLMSRY ][0.030]
1350{| VVVVGVIAAL ][0.030]
111 ]| SVLLRNAVQA /0.030|

1351 ][ _vwvGVIAALL {[0.030]
| 63 || GQVAWARVDA ]/0.027|

%

|
| 81 || LLHSKYGLHV ]0.008]
|315| CHVSNEFSSR |[0.006]

| 88 || LHVSPAYEGR ][0.006|

[341]] KQUDLVSASV {[0027]
443 || RSYSTLTTVR [/0.024]
|500]|_GIYINGRGHL _}/0.024]
[252]] GLEDQNLWHI [[0.024]
13421] QVDLVSASVV }{0.020]
\61 IQVGQVAWARVHOOZO

|156 | GPALEEGQGL ][0.006

[358]|_ALLFOLLYWY |[0.006]
1501 [ IYINGRGHLV ][0.006]

]249 {| SVRGLEDGNL /0.020]
305 ][ LTTEHSGIVV_1]0020)

{241][ HVSFLAEASV 1/0.020]

|201]]_SAAVTSEFHL ][0.005]

| 79 ][ LALLHSKYGL ][0.006]

180 || ALLHSKYGLH“ 10.006]

|231 || LQDQRITHIL |[0.006]
1493 ] LBAK'?ISB_NE!Y] [0.008]

1357 | AALLFCLLWV 1[0.006]

[89 ][+ HVSPAYEGRV‘{ 0020]
139 | WTVWLGQDA Loozo[
![ 56 | GRVEGPPFPR |[0.018]

| 97 I[ RVEQPPPPRN [[0.006]
|362][ CLLVWWWVLM |[0.006]

294 | RVDGDTLGFP [[0.006]

163

[76 [ LLLLLLLASF[0.006]




WO 2004/016799

" Table XV-VI-HLA-AT101- f
10me(s 191P4D1ZB _

Each peplide is a portlon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each |
peplide is the start position
plus nine.

EStart[ Subsequence iScorel
13121 IYVCHVSNEF {0.006]
| 69 LVDAGEGAQE {/0.006
|6 [ GAEMWGPEAW 0006
[292 1] GVRVDGDTLG §]0.006}
[2231 CVVSHPGLLQ |[0.006!

jﬂ Each pebﬁée is a péftion ;)f ‘

CA 02493923 2005-01-24

SEQ ID NO: 15; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
pius nine,

Start H Subsequence ]’écore{
__||RSQSEEPEGR||0012]

1
| 8 {EMWGPEAWLL J|0.005!
(430 ][ GTLRAKPTGN ][0.005]
|239!| ILHVSFLAEA |[0.004]
[426]| SLKDNSSCSV 1]0.004]
|
i

|4111] QPEESVGLRA ‘10 004!
146 LVPPLPSLNP §I9Q94i

__|[HTDPRSQSEE||0.001]
9_||SQSEEPEGRS][0.001]

|| TDPRSQSEEP|[0.000!
|HHTDPRSQSE |/0.000;

|[PRSQSEEPEG [0.000]

!

|8

=

| 6 | DPRSQSEEPE][0.000]
| 5

L

L

L

I

3
2 ||SHHTDPRSQS][0.000
7

A

| HSHHTDPRSQ|0.000]

™ Table XV-V2-HLAAI101-
__ 10mers-191P4D12B

Each peptide is a portion of |
SEQ ID NO: 5; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

______plusnine.

%!Start][““bsequence e éorei

[2 || GaDAKLPCLY |[0.018]
| 3 || QDAKLPCLYR [[0.008]

[ 10 ][ LYRGDSGEQV |[0.004]
| 6 ][ KLPCLYRGDS ][0.001]
9 |[CLYRGDSGEQ |[0.001]
| 7 I[ LPCLYRGDSG [0.000]
_1_][ LeqpAkLpeL |[o.000]

__4 ][ DAKLPCLYRG }[0.000]

| 8 ][ PCLYRGDSGE |[0.000|

L8 ]| AKLPCLYRED [[0.000]

" Table XV-V7-HLA-AT0T- |
_J0mers-191P4D128 |

"~ Table XV-VOHLA-AT10T-
_10mers-191P4D12B |
Each peptide is a portion of |
SEQ D NO: 19; each start |
position is specified, the length |
|
i

of peptide is 10 amino acids, |
and the end position for each |

peptide is the start position
plus nine. i

| Start ]Lybsequence I[Scorel
|2 |[FTRRKKKLKK][2000]
| 96 || IQCLLLGLLK {[1.200!
75 _||HCACFESFTK [[0.600}
77_|| ACFESFTKRK ]|0.200]
|| RELLAGILLR ,m
1 || SFTKRKKKLK [0.100]}
1 LWFFIYFYF ][0.090]
8 || VWFFIVFYFY [[0.080]
98_|| CLLLGLLKVR [[0.060]
(105 |KVRPLGHGV[0060
|13 _|[ TENFFLFFF [[0060)
[ 8_I[ GLLRITFNF |[0054]
[ 122 || GYFQGIFMQA [[0.048]
| 76 ||CACFESFTKR [[0.040]
| 102 ]| GLLKVRPLQH oo 0365
[ 79 || FESFTKRKKK [[0030)

| 12| RITFNFFLFF [[0.024]

me

|75
L
I
!
L2
|2
\

| 78 [CFESFTKRKK }|0.020]

| 31 | FIYFYFYFFL [[0.024]
| _18 ][ FLFFFLPFPL |[0.024]
" 46 1[YVAGAGLELL |[0.020]
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[ Table XV-VO-HLAAT101-

_ 10mers-191P4D12B

Each peptide is a portlon of
SEQ ID NO: 19; each start
position is specified, the length
of pepfide is 10 amino acids,
and the end position for each
peptide is the start position
_plus nine.

][ Subsequence HScore]

66 || LVAGTLSVHH |[0.020]

94 || RFIQCLLLGL /0.018]

85 || RKKKLKKAFR 1/0.012]

91 || KAFRFIQCLL 0012]

29 | VFFIYFYFYF |[0012]

10 || LLRITFNFFL [0.012)

45 |[HYVAQAGLEL [|0.012]

23 _|[ LPFPLWVFFI [0.012]

16 || NFFLFFFLPF |,0.008]

33 [YFYFYFFLEM [|0.008]

36 || FYFFLEMESH ][0.00¢ 00s|

‘[ FLEMESHYVA][0.008]

112 0.006

QGVNSCDCE %[

[ ILLRITFNFF |[0.006]

{[SVHHCAGFES|[0.006]

[t
N
|
|
L
L
|
‘t
| 20 J[FFFLPFPLW |0008}
t
|
?1
IE
L
L

72
65 || SLYAGTLSVH ||0.006|
25 1| FPLWVFFIYF |[0. 006]

0.006

0 || FFIYFYFYFF |0.006|

|| TENFFLFFFL ][0.008]

3

97 || QCLLLGLLKV ]0.006]
14

69

\IGTLSVHHCAC‘L005|

il LAGILLRITF }[0.004]

37 || YFFLEMESHY |[0.004]

59 || NPPASASLVA 1[0.004]

22 || FLPFPLVVFF [[0.004]

19 [ LFFFLPFPLV‘ 0.004]

70 }TLSVHHCACF 0.004

92 || AFRFIQCLLL ][0.004]

!
|

95 || FIQCLLLGLL [[0.004] 4]

{ 13 f! GVNSCDCER
|

88 [ KLKKAFRFIQ ][0.0 004}

4 || ELLAGILLRI }@00@

21 | FFLPFPLVVF |[0.003]

I
L
I
L
l
|6
l
[
L
l
L7
E
I
|
I

38 |[FFLEMESHYV[0.003]
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"~ Table XV-VO-HLAA101-
. 10mers-191P4D12B

Each peptide is a portion of
SEQID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[Start I[_Subsequence ( core

(782 |[ WFYFYFFLE Jl0007

| 126 [GIFMQAAPWE|0.002]

1123 || YFQGIFMQAA [[0.002]
1 88_|[ KKKLKKAFRF [/0.002]

|_53_|| ELLGSSNPPA [/0.002]

| 51 ‘j GLELLGSSNP |/0.001]

[ % [AcacLELLGS [0007]

|28 | PLWERNFY ;0,001
41 ||EMESHYVAQA][0.001)

Table XV- VO HLAAT 101
_. . 1Omers191P4D128
Each peptide is a portion of
SEQ IDNO: 19: each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide s the start position
_plus nine.

[‘Start || Subsequence i(Sooreg

(15 NSCocERGYF o
| 63 || SASLVAGTLS 10.000]
[ 66_||AGTLSVHHCA [0.000]
[ 73_|[VHHCACFESF [[0.000!
|49 - ]| AGLELLGSS | 0.000]
[ 1 ][ MRRELLAGIL ][0.000]
67 ][VAGTLSVHHC[0.000]

62 | n ASASLVAGTL /[0.000]

% 11_|| LRITENFFLF l{-oEF
|

107 ||RPLGHQGVNS][0.001]

L 34 | FYFYFFLEME ||0.0 0015

127 [IFMQAAPWEG |0.001]
3_|[VEYFRLENES 0001

| 12
L
[ 24 [ PFPLVVEFIY [[0001]
[ 64_|[ASLvAGTLSV |[o0d1]

[[99_|[ LLLGLLKVRP {[ooi|

| 90_|[ KKAFRFIQCL [[0.001]

Lm ; Hoevgscac}i 0.001

Table XV- V10 HLA A1101
10mers- 191P4D128

Each peptide is a portion of
SEQID NO: 21; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position 5

p!us nine.

l Start lLSubsequence rcore}

[10_J[eTSDWTVWL [o020]

| 124 }| FQGIFMQAAP |[0.001]

| 8 |[ELeTsDvvvijo.on]

| 3. |[RcPaGELGTS][0.001]

| 109 ||LQHQGVNSCDI[0.001]

[ 119 |[CERGYFQGIF |[0.001]

| .7 ][GELGTSDWVT ||0.000]

| 9 JlLeTspvvrwijo.000]

| 118 |[DCERGYFQGI|[0.001

| 6 _||AGELGTSDVV][0.000]

0.000

‘ 128 {‘ FMQA@FPWEG

|4 |[CPAGELGTSD0.000]

| 116 %}SCDCERGYFQ Lo ooo;
[ 47_[VAGAGLELLG [0.00)
| 54 ||LLGSSNPPAS [0.000

| 5 |PAGELGTSDV/[0. oooi
[ GRCPAGELGT![0.000;

2
[ "1 |[TGRCPAGELG] FQQQ&

[ 700_|[ LLGLLKVRPL [[0000]

58 [SNPPASASLY [[0000)

| 103 || LLKVRPLQHQ][0.000]

Table XV- V11 HLA A1 1 01
10mers-191P4D128

[ 121 ;}RGYFQGIFMQIIO 000}

’l 125 | QGIFMQAAPW’, .000 }
t[ 84 1 KRKKKLKKAF 1|0.000]

Each peptide is a portion of |
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plus nine.

[ e Jou
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P [s&ff

Start Subsequence

e

i

MVPPLPSLNP o 0041
QARLRLRVMV [[0.002]
["6 |[RLRVMVPPLP |[0.001]

4 |[ReRLRVMVPP o001

T

[_9__|[vmvppLPSLN [[0.001]
[_1_[[FOARLRLRVM][0.001]
[ 5 [[LRLRVMVPPL [[0.000]
| 3 |[ARLRLRVMVP [0.000;
[ 7 J[LRYMVPPLPS [0.000;

[ Table XV-VA2-HLAATI0-
[ 10mers-191P4D128
Each peptide is a portion of
SEQ ID NO: 25; each start
position is specified, the length
of peptide is 10 amino acids,

Il and the end position for each
I peptide is the start position
~_ plusnine.

LStart I| Subsequence JJScore%
1[ 10 || CSYSTLTTVR |[0.008]
[ 9 |[GCSYSTLTTV [0.006]
[_1_[svMsEEPEGC|[0.004]
[ 6 |[EPEGCSYSTL||0.001]
[ 11_|[ SYSTLTTVRE |/0.000]
[ 2 |[VMSEEPEGCS][0.000|
| 3 |[MSEEPEGCSY|[0.000|
|[SEEPEGGSYS 0000

|[EEPEGCSYST[0.000]

[ 4
[L “[EGCSYSTLTT [0.000]
L7

|[PEGCSYSTLT [[0.000]

“Table XV-V13-LILA-AT101-
_10mers-191P4D12B |

Each peptide is a portion of
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
__Plus nine.

i Sta;t {f Subsequence 'IScore,
’F o |[LADPQEDSGK][0.200]

[ 5 |[TvDvLADPQE][0.002]
3 |[QVTVDVLADP [[0.007
[ 2 ][savTvoviab fo.002
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“Table XV-V13-HLAAT101- |
10mers-191P4D128 |

Each peptide is a portion of
SEQID NQ: 27; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

L plus nine.

§
§
{
b
i
§
!

Start || ¢ Subsequen@ |Score]

1| VTVDVLADPQ|[0.002!

| [DVLADPGEDS [0.001]
|VLADPQEDSG|0.1

8 ‘
1_|[DsQvTVDVLA |[0.000}
_|[VOVLADPQED 0000

[ .4
[.7
[
%
L 0 _/ADPGEDSGKQ][0.000)

[ Table XV-VI4HAANOL- |

_10mers-191P4D12B

[ Each peptide is a portion of |
! SEQIDNO: 29; each start |
position is specified, the length
of peptide is 10 amino acids, !
and the end position for each
peptide is the start position
__plusnine.

[ Start ELSubsequence {§qb£f

[ 5 I[NPPASASLVA [0.004]

| 10 |[ASLVAGTLSV :Loo1 s

| 4 | SNPPASASLY {[0.000]
[ &_|[ASASLVAGTL |[0.00

| 9 I|SASLVAGTLS [0.000]

|_ 1 |[LGSSNPPASA [0.000]

_|| GsSNPPASAS |[0.000]

2
6_ || PPASASLVAG [[0.000]
7 || PASASLVAGT |[0.000]

| 3 | ssNPPAsASL |[0.000]
[

[

[

Table XVI V1 HLA A24 9mers—
191P4D128

Each peptideis a portlon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

plus eight.

Subsequence i

Ster[-
t

i

Score

3853 VIAALLFCL ][ 4.800 |

|5o1( IYINGRGHL §|3ooooo,

[124][ EYECRVSTF |[150.000]

CA 02493923 2005-01-24

Table XVI V1- HLA A24 9mers-]
191P4D12B |

Each peptlde isa portlon of |
SEQID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_Plus eight.

Star
t)

F‘F’FVQENGTL [30 oool
385, KYEEELTLT [[18.000°
(105 RNPLDGSVL [ 12.000
[419][ RAEGHPDSL |[ 12.000 |
| 85 || KYGLHVSPA [ 10.000 |
[142][ RLRVLVPPL ][ 9600 |
[100][ QPPPPRNPL |[ 8.640 |
[3621[ CLLYWWVVL [ 8400 |
[3511] WVGVIAAL |[ 8400 |
{14 |_AWLLLLLLL ][ 7.200 |
[410]] SQPEESVGL |[ 7.200 |
[145][_vLvPpLPSL ][ 7.200 |
[108][ NPLDGSVLL [ 7.200 |
1 10 J[ WGPEAWLLL ]| 7,200 |
[ 42 ][ WLGQDAKL || 5600
[382] MTQKYEEEL [[ 6600 |
[ 71 DAGEGAQEL |[ 6.336 |
200 RSAAVTSEF || 6.160 |
|222][ TCVVSHPGL 1| 6.000 |
[223]| CvSHPGLL | 6.000 |
i[‘3“2““5&5U)SQVTVD}(_; [ 6.000 |
[453] EETQTELL || 6.000 |
| 80 || ALLHSKYGL || 6.000 |
|202][ AAVTSEFHL || 6.000 |
[ 11 ]| GPEAWLLLL ]| 6000 |
|245][ LAEASVRGL | 6.000 |
|356|[ IAALLFCLL || 5.760 |
|352]] VWGVIAALL |[ 5.600 |
| 36 || TSDVWWTVVL JL_eoo I
(28] NWTRLDGPL |[ 4800 |
{13 | EAWLLLLLL [ 4.800 |

Subsequence § Score

| 9 || MWGPEAWLL || 4.800 |

[26 || TGROPAGEL |[ 4400 |

[’8‘ EMWGPEAWLi‘ 4.000 |

RVDGDTLGF | 4.000 |
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Table XVI-V1 HLA A24- 9mers-
L _191P4D12B

Each peptideis a portuon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
+ peptide is the start position

_ pluseight

Star|

t Score

Subsequence

[135]] GSFQARLRL || 4.000 }

1381 QARLRLRVL [ 4000 |

[292]| GVRVDGDTL | 4.000 |

[260[ HIGREGAWL [ 4.000 ]

|74 ]| EGAGELALL | 4.000 |

|1881[ KGTTSSRSF || 4000 |

[313]| YVCHVSNEF || 369 |
[ 17 _LLLLLLASF I[ 3.600 |

|363]] VGVIAALLF | 3.000 |
[493][ RAKPTGNGI || 2.880 |
[236]ITHILHVSF [ 2.400 |

|477] GIKQAMNHF || 2.400 |

|38 ||_ASVWWGVI | 2.100 |

| 45 || GQDAKLPCF || 2.000 |

[129]| VSTFPAGSF || 2.000 |

1495 _KPTGNGIYI i| 2.000 |

[452]] REIETQTEL [ 1.584 |

[390][ LTLTRENS! [ 1.800 |

446\|_STLTTVREL || 1.650 |

[363]] LLvwwvim || 1.050 |

[231][ LQDQRITHI [ 1.000 {
§7§J[BYHRRKAQQ | 1.000 |
[ 1 ][ MPLSLGAEM I[ 0.990 ]
[157]] PALEEGQGL || 0.884 |
[292]] QDQRITHL [ 0840 |

|263]| REGAMLKCL || 0.800 |
[93 | AYEGRVEGP [ 0750 |
[312][ tYVCHVSNE [ 0.750 |

[279][ SYNWTRLDG [{ 0.750 |

|131]] TFPAGSFQA || 0.750 |

[360][_LFCLLVWW [ 0.600 |

[207]]_EFHLVPSRS || 0.700 |

[151][_PSLNPGPAL |[ 0.600 ]
[444][ SYSTLTTVR 1] 0.600 |
[s93] TRENSIRRL | 0.600 |

[158][ LEEGQGLTL |[ 0600 |
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Table XVI-V1-HLA-A24-9mers-
__191P4D12B
Each peptlde isa portlon of |
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end pasition for each
peptide is the start position
_plus eight.

R
Star
t .~ e

(237! THILHVSFL 1| 0,600 |
[53 | FYRGDSGEQ || 0550

Score

Subsequence f

[320|[ EFSSRDSQV | 0500 |

[1952[ SFKHSRSAA '[ 0.500 |

loof
121
(/)
§:
Z
o)
ey
)
r—
o
~
(o]
O

[297,!LGQTL§_E'?PE 11 o-asg,i
[250]| VRGLEDQNL || 0480 |
[384]] QKYEEELTL || 0.480 |

|251)| RGLEDQNLW | 0432 |

[s41 [ KQUDLVSAS [ 0432 |
[73]| GEGAQELAL [ 0.400 |
[277][ PPSYNWTRL [ 0.400 |

[337 [ EDSGKQVDL || 0400 |
[133]] PAGSFQARL |[ 0.400 |

(378 [ KAQQMTQKY || 0.396 |

i

i
[28 ][ RCPAGELET [ 0.330 |
[144]] RVLVPPLPS ][ 0.300 |
[214/] RSMNGQPLT || 0300 |
[235][_RITHILHVS _[[ 0280 |
[58 [ SGEQVGQVA || 0.252 ]

[_ [ GSVLLRNAV [ 0.216 |

:
|146 | LVPPLPSIN | 0216 |
|
|

T

[275] LQPPPSYNWT ] 0.216 }

[40 || VTVVLGQDA || 0.216 |
[349]] SVWWVGVIA || 0;219.}

Table XVI-V2-HLA A24-9mers-
191P4D12B

Each peptlde isa portlon of
SEQ ID NO: 5; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

plus eight. ) |

LStaHjﬁl.ﬁubsequence | Score J

[ 1 |[ GQDAKLPCL |[ 4.000 |

CA 02493923 2005-01-24

[Table XVIV2-HLA-A24-8mers-

N 191P4D12B

Each pephde isa portlon of
SEQ ID NO: 5; each start

position is specified, the length
of peptide is 9 amino acids,

| and the end position for each

| peptide is the start position

‘.. . Duseight

[Startl{ Subsequence H Score ]

| 9 |LYRGDSGEQ|| 0650 |

/| LPCLYRGDS [ 0.100 |
| KLPCLYRGD [ 0.036 |
rQDAKLPCLY ‘] 0.012 !

oMo LQ:Q@
[AKLPCLYRG [ 0.002 |
[ 7 [PeLvReDsG [ 0002 |

= w m M ajtom»
O
=
.<
i | ;U ; :
G)
ot
m
G)
I'Tl
2_
O
9
(o]

l
[
l
L
Ls
|3
| 4
|

Table XVI- V? HLA A24 9mers-
191P4D12B

Each peptide is a portlon of

i| SEQID NO: 15; each start

it position is specified, the length

of peptide is 9 amino acids,

| and the end position for each

peptide is the start position
plus eight. g

;IStaFt ["Subsequence || Score |

[ 7 [ RSGSEEPEG [ 0033 |

| 3 || HTDPRSQSE || 0.014 |
1

[8 |[SQSEEPEGR || 0.012
| 2 I[HHTDPRSQS || 0.012 |
| 5 [ DPRSQSEEP || 0.011 |
| 4 || TDPRSQSEE | [oooz |
|_1_|[sthToPRsa [ a0t |
| 6 J[ PRSQSEEPE |[ 0.000 |

Table XVI-VO-HLA-A24-9mers-|
~ 191P4D12B.

Each peptide is a portton of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

_ plus eight.

g|Start rSubsequence |méco‘[é ]
i

200.00
0

| 32 } IYEYFYFFL ;l

v s s

a4 | FYFYFFLEM |33, 3,000
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Table XVI-VS-HLA-A24-0mers- |
191P4D12B

Each peptide is a portion of
SEQ D NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

[Start I Subsequence i réccrej

['82 [ AFRFIGCLL_[[26.000]

| 19 1| LFFFLPFPL [24.000]

| 81 1] SFTKRKKKL [[22.000]

| 17 || FFLFFFLPF 1|18.000

30 || FFIYFYFYF ][15.000]

| 14 | TFNFFLFFF 15,0001

| 91 || KaFRFIQCL [ 9.600 |

[ 85 | FIGCLLLGL |[7:200 |

| 58 || SNPPASASL || 7.200 ;

| 36 é] FYFFLEMES { 6.600 | i

[101] l...LGkEﬁY.Fi?E.JIﬁ:OQQJ

| 15 || FNFFLFFFL [ 5760 |

| 63 || SASLVAGTL | 5600 |

[ 96 || 1QCLLLGLL |[4.800 |

| 12 I RITENFFLF 1] 4.800 |

[ 46.i| YVAQAGLEL [ 4400 |

|8 || ILLRITENF ] 4200 |

| 7 1| AGILLRITF || 3.600 0 |

| 22 || FLPFPLWVF ] 3.000 |

[ 71 ][ LSVHHCACF || 3.000 §
|10 [ LLRITFNFE_{[ 2880

| 23 || LPFPLVVFF || 2.880 |

.28 || VWFFIYFYF ][ 2.800 |

| 31 || FIYFYFYFF 1] 2.400 |
[ 13 || ITFNFFLFF [2400!

| 88 || KLKKAFRFI || 2400 |

[ 116 || SCDCERGYF | 2.000 |

| 2 || RRELLAGIL || 1.440 |

6 || LLAGILLRI ] 1400 |

3 || RELLAGILL || 1.200 |

[

123 || YFQGIFMQA ][ 1.260 |
I

[2

24 1| PFPLVVFFI ][ 1.050 |

| 121 }| RGYFQGIFM || 1.000 |

| 38 || FFLEMESHY || 0.900 |

| 21 || FFLPFPLVV | 0.900 |

| 45 || HYVAQAGLE || 0.750 |
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Table XVI-Ve-HLA-A24-Gmers-
191P4DI2B

CA 02493923 2005-01-24

Each peptlde isa portlon of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
| peptide is the start position

! plus eight.

[Start,}VSubsequence ]( écore |
(11| TRITFNFEL {0600 ]

20 || FFFLPFPLV_} 0.600 |
129 || VFEIVFYFY [ 0800 |

| 87 1| KKLKKAFRF || 0600 |
[122 ] GYFQGIFMQ 1] 0500 |
[ 85 i RKKKLKKAF 1] 0480 |
| 44 || SHYVAQAGL || 0400 |

98 | FRFIQCLLL j[ 0400 |
[ 26 || PLVVFFIYF -‘| 03601

% ,J FPLVVEFIY .,_l Q—?é? :

| 74 || HHCACFESF ]| 0.240 |

50 [ AGLELLGSS [ 0216 |

| 89_|| GTLSVHHCA 1] 0.210 |

| 120 ]| ERGYFQSIF [ 0.200 |

| 51 || GLELLGSSN 1] 0.180 |

| 57 || SSNPPASAS |[ 0.180_ !

El CL,.EEG'—LKYJLC-!@&

| 94 || RFIQCLLLG || 0.150 |

| 39 || FLEMESHYV ]| 0.150 |

| 59 [ NPPASASLY | 0.150 |

(64 | ASLVAGTLS [ 050

| 65 || SLVAGTLSV | 0.150 |

|27 || LWFFIYFY || 0.150 |

| 8 | GLIRITFN || 0.150 |

119 | CERGYFQGI || 0144 |

| 1_j| MRRELLAG || 0.144 |

| 62 | ASASLVAGT |} 0.120 |

| 124 FQGIFMQAA ][ 0.120 |

| 6 || LAGILLRIT ]| 0.120 |

109 || LQHQGVNSC jf 0.120 |

| 115 [ NSCDCERGY | 0120 |

| 56 i GSSNPPASA ;| 0.100 |

55 [ LGSSNPPAS |[ 0.100 |

|49 || QAGLELLGS | 0.100 |

| 129 [ MQAAPWEGT || 0.100 |

[ 111 [HQGYNSCDC || 0.100 |

Table XVIV9-HLA-A24-Omers-
191P4D12B.

PCT/US2003/013013

Table XVIVIGHLA-AZA-
_ 9mers-191P4D12B

Each peptlde isa portlon of
SEQID NO: 19; each start
position is specified, the length
of peptide is 3 amino acids, |
and the end position for each
peptide is the start position

_ plus eight.

LStart | Subsequence ][.éc;)re ‘(

Each peptide is a portion of
SEQ ID NO: 21; each start
position s specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_plus eight. -

126 ][ GIFMQAAPW |[ 0.100
168 |[ AGTLSVHHC || 0.100 |
[ 75 ][ HCACFESFT /[ 0.100

] LSubsequence ;écorei

| LGTSDWTV {(0.100]

1 CPAGELGTS ][0.100]

|70 ]| TLSVHHCAC [ 0.100 |
54 |[ LLGSSNPPA [[ 0.100 |

t || PAGELGTSD }[0.001]

127 || IFMQAAPWE [ 0.075 |

E
K
L
I
L
L

tart
8
3
6 | GELGTSDWV [[0.015]
4
1

|| GRCPAGELG {{0.001}

| 78 || CFESFTKRK | 0.075 |
| 38 || YFYFYFFLE | 0.060 |

" Table XVIVITHLA-AZS-
Smers191PAD128

[ 16 | WEFLFFFLP [ 0.060 |
[ 37 | VeFLEMESH [ 0060 |
(.35 || YFYFFLEME ]| 0.050 |

105 || KVRPLQHQG || 0.029 |
90 || KKAFRFIQC || 0.024 |
| 84 [ KRKKKLKKA || 0.022 |

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_ Pluselgnt.

|| Start || Subsequence |[Score|

102 || GLLKVRPLQ [ 0.021 |

|| RLRVMVPPL {{8.000]

| 106 || VRPLGHQGV [ 0.018 |

| 40 || LEMESHYVA {{ 0.018 |

[ QARLRLRVM 110 500§

.99 || LLLGLLKVR [ 0018 |

5
8 || VMVPPLPSL |[7.200]
1.
7

| 97 ]| qcLLLeLLK [ 0.018 |
| 53 || ELLGSSNPP | 0.018 |
[ 43 ][ ESHYVAGAG |[ 0.017 |

9 [ MVPPLPSLN “0 216

3 || RLRLRVMVP 1/0.020]

[ 2 [ ARLRLRVMV [0.078]

[ 128 || FMQAAPWEG [ 0.017 |
| 113 ]| GYNSCDCER || 0.017 |

| 6 || LRVMVPPLP ||0.002]
|4

— [LRLRVMVPP [[0.002]

| 77 || ACFESFTKR || 0.016 |

Table XVI-V10-HLA-A24-

9mers-191P4D12B |

Each peptide is a pomon of

SEQID NO: 21; each start
position is speciﬁed, the length

of peplide is 9 amino acids,
and the end position for each !
peptide is the start position

_ pluseight.

2 fi! RCPAGELGT ?Ioaoos
9|l eTsbwTw jjo168]

Table XVI-V12 HLA-A24-
9mers 191P4D1ZB -

Each peptide is a port(on of
SEQ ID NO: 25; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

Start || Subsequence| [ScoreI

|MsEEPEGCS][0.180 |

5 ||EPEGCSYST]| 0.150 i

__|[VMSEEPEGC][ 0.120 |

| 5| AGELGTSDV 1|0.150]

[ 7 |[ELcTsDWT [o100!

|csysTLTTV][0.100]

I
| 2
HE
Lt
.9
|

7 _||EGCSYSTLT |l 0.100 |

168
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Table XVEVAZHLAAZE
9mers-191P4D128

Each peptide is a portion of
SEQ ID NO: 25; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

pluseight. |

CA 02493923 2005-01-24

[1 |[csSNPPASA J[0.100]
[ 5 |[PPASASLVA [0010]
[ 6 |[PASASLVAG |[0001]

‘ Start HSubsequence | Score
[ 8 ||GCSYSTLTT | 0.100
[ & _|[PEGCSISIL][0040 |
3
4

_||sEEPEGCSY]] 0.018 |
+|[EePecesysi[0.018

Table XVI VA3-HLA- A24 1
9mers-191P4D12B

Each peptide is a portion of i
SEQID NO: 27; each start |
position is specified, the length;
of peptide is 9 amino acids,
and the end position for each !
peptide is the start position
_ pluseight. f!

i‘Startd Subsequence H “Score oore |

Table XVil-V1-HLA-A24-
10mers-191P4D128
Each peptide is a portion of
SEQ ID NQ: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[312][IYVCHVSNEF[277.200]

§
373| RYHR;KAQQi 60.000

[409 [RSQPEESVGL| 14400 |

{144 | RVLVPPLPSL || 12000 |

| 85 [KYGLHVSPAY]| 14,000 |

[ 105 [RNPLDGSVLL[ 12.000
[ 99 [EQPPPPRNPLI[ 8640 |

Start JE Subsequcnce |Score

1351 ]| WVGVIAALL || 8400 |

1 || SQVTVDVLA |/0.210;

(361 [ FELLWAVWVL | 8400 |

7| VLADPQEDS 1/0.120]

|| VTVDVLADP /0025

350 | VVVVGVIAA}JUOO |

;| 158:}ALEEGQGLTL!{ 7.200 |

|| LADPQEDSG |[0.012]

| 11 ]| GPEAWLLLLL | z-zmi

7
3
5 || DVLADPGED [[0.020]
8
4

I[TVDVLADPQ [[0012]

[ 10 ]WGPEAWLLLL][ 7.200 |

1| QUTVDVLAD | Lmoq

|| ADPQEDSGK {[0.002
|[ VDVLADPGE |[0.002

I
I
L.
N
.
|
L
| 2
LS
|5

Table XVl \14- HLA A24—
- 9mers-191P4D1ZB

Each peptide is a portion of i
SEQ ID NO: 29; each start
position is speciﬁed, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
___ pluseight,

t i[ Subsequence s cbre

[ SNPPASASL [[7.200,

| 354 || GVIAALLFCL || 7.200 |
| 35 J[ETSDWTWL || 6.720 |
| 41 [[TVWLGQDAKL || 6.600 |
291 ]|SGVRVDGDTL}| 6.000 |
| 79_J[ LALLHSKYGL || 6.000 |
439, [EPEGRSYSTL[ 6.000 |

{| 72 ||AGEGAQELAL || 6.000 |
[222][TCVSHPGLL [ 6000 |

355 || VIAALLFCLL || 5760 |
{231 || LQDQRITHIL || 5.600 |

249 1[SVRGLEDQNL][ 4800 |

| SASLVAGTL [|5.600]

I SSNPPASAS {0.180;

nhoo j(.o

][ ASLVAGTLS |[0.150]

l 53 ; FYRGDSGEQ!

v } 5.000

[

1244 [ FLAEASVRGL || 4.800 !
| 13 | EAWLLLLLLL || 4.800 |
[392 | LTRENSIRRL || 4300 1

z.:>%<o

[ NPPASASLY [[0.150]

E
:
B
|
K
[

7 || ASASLVAGT [0.120]

l 280 ll YNWTRLDGP

' 4.300

[235 'rRITHILHVSF [ 4300 |

169

PCT/US2003/013013

Table XVIVI-HLA-AZE |
10mers-191P4D128 |

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

__plus nine.

[Start” Subsequence ![ Score I

x
9 }‘MWGPLEAWLLi 4800
| e et e

[296 [DGDTLGFPPL| 4500 |

[1561/GPALEEGQGL[ 4800 |

[25 |[FTGRCPAGEL]| 4400 |

[381|QUTQKYEEEL;| 4400 |

[1321[FPAGSFQARL|| 4000 |

1286 | ITHILHVSFL || 4000 |

[221{[LTCVVSHPGL || 4000 |

128 [RVSTFPAGSF|| 4000 |

137 [FQARLRLRVL || 4000 |

201 | SAAVTSEFHL | 4.000 |

1134 | AGSFQARLRL|| 4.000 |

1500 [ GIVINGRGHL [ 4000 |

|
8 LEMWGEEAWL; 4000

|383 || TQKYEEELTL || 4.000 |

[150 [ LPSLNPGPAL [ 4000 ]

| 16 ][ LLLLLLLASF || 3600 |

| 44 [LGQDAKLPCF|| 3600 |

[ 476 |[EGIKQAMNHF || 3.600 |

| 207 |[EFHLVPSRSM]| 2.500 |

385 | KYEEELTLTR | 2.160 |

352 || VWGVIAALLF |[ 2.000 |

1252 |[GLEDQNLWHI|| 1.800

|452 || REIETQTELL || 1.440 |

[347 [ SASVVWGVI [ 1.400

|
4
| 230 [ LLQDQRITHI [ 1.800 |
1
N
]
!

93 E AYEGI;VEQP 1.26&

| 389 ELTLTRENS! |[ 1.200 |

[227][HPGLLQDARI[ 1.200 |

|445] YSTLTTVREI [ 1.100

| 124 [EYECRVSTFP][ 1.050 |

| 362 [ CLLWVWLM][ 1.050 |

473 |DQDEGIKQAM][ 1.008 |

| 301 ][ GFPPLTTEHS][ 0900 |

| 136 || SFQARLRLRVI[ 0.900 |
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"~ Table XVIVIHLAAZ-
| 10mers-191P4D12B

Each peptide is a port|on of
SEQID NO: 3; each start
positicn is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

___ plus nine.

[Start,[ éubsequence ?[MScore |

(324 [RDSQUTVDVL][ 0.800 |

\279 ;lSYNW;RLDG } 0750 |

[141 {[LRLRVLVPPL i| 0.720 |

360 [ LFOLLWWY T 0700 |

[451 [ VREIETQTEL | 0860 |

GREGAMLKC | ‘
I el
WHIGREGAM 0,600

L

262

259

[a20] [EFSSRDSQVTI 0.600 |
(276 |[PPPSYNWIRL | 0,600

i i
; ;AEMWE-}PEAWi 0600
T | — . ..,.,? - e
7 VDAGEGAQE; 0508
o ] PR | .
341 |[KQVDLVSASVI[ 0.504 |
05 LWHIGMREGAJ 0,500

(195 [SFKHSRSAAY[ 0,500 |

| 444 [ SYSTLTTVRE | LQ-S,_.QO,;

| 418 j|LRAEGHPDSL | 0480 |

PSRSI\l/l-NGQP 0.480

 p— o

212

QEDSEKQVD 0.400

336

| 483 1|NHFVQENGTL§| 0.400 |

73 || GEGAQELALL][ 0400 |

| 293 ||VRVDGDTLGF|| 0.360 |

[199 [ SRSAAVTSEF [ 0308 1

RVEQPPPPR {
N

97 { 0.300 |

RSMNSQPLT ; 0,300

2141

§i 28 ]RCPAGELETS%| 0.300
(48 [KLPCFYRGDS| 0300

\
|
i
{
i

| 411 |OPEESVGLRA]| 0.252 |

| 284 |[RLDGPLPSGV][ 0.240 |
|493 || RAKPTGNGIY [ 0.240 |

123 |GEYECRVSTF|[ 0.240 |

CA 02493923 2005-01-24

“Table XVIVA-HLA-AZA-
_1Omers-191P4D12B |

TEach peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

| plusnine.
Start| Subsequence |_Score |
145|[ VLVPPLPSLN || 0.216 |

]GQPPPSYNW”

0.216

274 i

(340 || AGVWWVGVIA| 0 2&0

I Table XVi-V2-HLA-A24-
! 10mers- 191P4D12B .

Each peptide is a portion of
SEQ ID NO: 5; each start
position is specified, the length
of peptide is 10 amino acids,
i| and the end position for each
1 peptide is the start position
plus nine.

lStarﬂl Subsequence || Score |
(1 |[LoQDAKLFOL ][ 7200
[ 10 JILYRGDSGEQV|| 5.000 |
[ 6 |[KLPCLYRGDS|| 0.300 |
[ 2 ||GQDAKLPCLY]| 0120 |
| 9 JlcLYRGDSGEQ]| 0011 |
| 7JLPCLYRGDSG]00‘IOI
l
.5
B
| 3

4 |[DAKLPCLYRG | 0010 |
|[AKLPCLYRGD || 0.002 |
8 ||PCLYRGDSGE[ 0002 |
|| QDAKLPCLYR |[ 0.001 |

Table XVII V7 HLA- A24-
10mers- 191P4D1ZB

Each peptide is a portion of
SEQ ID NO: 15; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each

' peptide is the start position

i ___plusnine.
|Startz] Subsequence || Score |
| 8 |[SQSEEPEGRS [ 0.120)]
| 8 |[RSQSEEPEGR || 0.030 |
[ "4 [HTDPRSQSEE [[0.013

170
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“Table XVII-V7-HLA-A24-
10mers-191PAD128

Ea—;;p;);l;je is a portion ofh
SEQ ID NO: 15; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plusnine.
[StartlLSubsequence 1ls: Score 1
[ 6 || DPPRSQSEEPE || 0.010 j
[ 1_[HSHHTDPRSQ | 0.010
| 2 "[SHHTDPRSQS ‘*Lo 010 f

(3 F!!jIDEBS%E LO_QUJ,,I
[ 7_[PRSQSEEPEG || 0.000 |

Tablo XVIFVO-HLAAA-
10mers- 191P4D128

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

]Start!! Subsequence | Score |

4 HYVAQAGLEL§33%00
| 94 || RFIQCLLLGL |[72.000]
[ 14 | TENFFLFFFL J[43:200
[ 92 || AFRFIQCLLL ||20.000]
[ 30 || FFIYFYFYFF |[18.000]
21 |[ FFLPFPLYVF }(18.000]
|16 |[ NFFLFFFLPF |[12.000|
|91 | KAFRFIQCLL [|11.200]

29 || VFFIVFYFYF [10.000]
[ 122 || GYFQGIFMQA || 8.400 |
| 57 || SSNPPASASL || 7.200 |
[ 95 | FiocLLLeLL [7.200]
[ 62 [[ ASASLVAGTL [ 5.600 |
[ 12 || RITENFFLFF ][ 4.800
| 18 |[ FLFFFLPFPL ][ 4800
| 80 || ESFTKRKKKL |[ 4.400 |
[ 9 [ ILLRITFNFF_][4320
[ 8 |[ GILLRITFNF_[[4.200 |
[ 27 || LWFFIVEYF |[4.200 |
[ 31 | FiveYeYeFL {4000
[ 10 || LLRITENFFL [[4.000]
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“Table XVIFVG-HLAA2-
__ 10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

___plusnine. :

CA 02493923 2005-01-24

[Stgr_tﬂ Subsequence || Score |

| 46 || YVAQAGLELL 1 4.000 ]

[100 || LLGLLKVRPL 4,000
(43 |[ESHYVAQAGL[4.000
[ 25 || FPLWFFIYF 3600
[ 22 || FLPEPLWEF |[ 3600
(38 || YFYFYFFLEM 8300

| 115 |[NSCDCERGYF | 2400 |
| 6 [ LAGLLRITF i 2400 |

[118 | DCERGYFQGI | 2.160

| 4 || ELLAGILLRI |2.100]
| 13 || ITFNFFLFFF || 2.000 |
| 70 || TLSVHHCACF | 2,000 |
[ 23 |[ LPFPLVVFFT [ 1.680 |

| 2 |[ RRELLAGILL [ 1.200 |

90 || KKAFRFIQCL |0960;

K
[123 [ YFQGIFMQAA [ 0.000
[ 38 [ FFLEMESHYV ][ 0.900 |

35 [ YrvFPLEVES J[0660

| 32 || IYFYFYFFLE ]| 0.600 |
| 19 || LFFFLPFPLV ][ 0.600 |
|1 [ MRRELLAGIL || 0576 |
| 34 || FYFYFFLEME |[0.500 |
| 37| YFELEMESHY ][ 0.500 |

| 20 || FFFLPFPLWV [ 0,500 |

| 36 j| FYFFLEMESH ][ 0.500

| 84 |[ KRKKKLKKAF [ 0.480
| 86 IKKKLKKAFRF [0400

| 11 || LRITENFFLF [ 0.360 |

| 87 || KKLKKAFRFI [ 0.360 |
;107 |RPLQHQGVNSE 300 |
| 105 |KVRPLQHQGV [ 0.288 |

| 78 || VHHCACFESF 10240 |

| 50 [AGLELLGSSN [ 0216

[ 119 || CERGYFQGIF [ 0.200 |

| 58 || SNPPASASLV [[0.180 |

|87 |[ QCLLLGLLKV [ 0.165 |

| 53 || ELLGSSNPPA 1 0.150 ]

“Table XVILV-HLA-A2%-
_10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

|Start]|_Subsequence || Score |
| 64 || ASLVAGTLSV [[ 0150 |
.39 || FLEMESHYVA || 0.150
| 128 |[FMQAAPWEGT]| 0.150 |
[ 125 || QGIFMOAAPW]] 0150 |
59| NPPASASLVA [ 0.150 |
| 69 [[ GTLSVHHCAC [ 0160
L7_|[ AGILLRITFN {0150
| 41 |[EMESHYVAQA]| 0:150 |
| 68 | AGTLSVHHCA {| 0.140 |
| 24 1| PFPLVWVFFIY |[0.126 :
[ 28 [ WFFIYFYFY ][ 0.120 |
| 49 | QAGLELLGSS || 0.120 |
[(5 [ LLAGLIRIT [[0120]
| 72 || SYHHCACFES | 0.110 ,
| 55 || LGSSNPPASA || 0.100 |
| 114 ][ VNSCDCERGY || 0.100 |
.54 ]| LLGSSNPPAS 1/ 0100 |
| 48 || AQAGLELLGS || 0.100 |
[56 || GSSNPPASAS || 0.100 |
| 63 || SASLVAGTLS |{ 0.100 |
| 67 || VAGTLSVHHC || 0.100 |
| 78 || CFESFTKRKK | 0.083 |
G
|

[ 127 |[ IFMQAAPWEG || 0.083 |
| 17 [FFLFFFLPFP 1 0.075 |
[120 |[ERGYFQGIFM |[ 0.050 |

| 81 || SFTKRKKKLK 1] 0.050 |
[101 ] LGLLKVRPLQ ][ 0,021 ]
(121 |[ReveagiFmal[ 0020
[ 88 || KIKKAFRFIQ [[ 0020
[ 108 ][PLOHQGVNSC][ 0018 |
["99 [[ LLLGLLKVRP ][0.018 1
[ 98 ][ CLLLGLLKVR J[0.018 ]
[747 | VAQAGLELLG || 0018 |
[112 |QGVNSCDCER]| 0017 |
1{”51‘@%@31[661‘5

[0 }aHaGvNscDC][ 0015 |
["26 [ PLVVFFIVEY {0015
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Table XVl -VO- HLA A24-
_10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plusnine.
|Start|| Subsequence || Score |
102 | GLLKVRPLQH [[ 0015 |
(71 ][ LSVHHCACFE [ 0015 |
(1067 [VRPLGHQGVN [ 0.015 |
|65 || SLVAGTLSVH 1/ 0.015 |
| 113 |GYNSCDCERG]| 0.015 |

Table XVil-V10-HLA-A24-
__10mers-191P4D12B
Each peptide is a portion of
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peplide is the start position
plus nine.

| Start ‘\ Subsequence I[Scoref

| 10 || GTSDWVTVVL |[6.7 7205
L
|
|
\
\

3 |l

6 §[AGELGTSDW§L“O]
g |[LGTSDWTWV [[0.140]
8 || ELGTSDVVTV ||0.100]
7 || GELGTSDVVT [|0.015]
4
5
2
1

_ ||CPAGELGTSD||0.012]
|| PAGELGTSDV [[0.012]

_||GRCPAGELGT|[0.012]

|ITGRCPAGELG|[0.010]

F

Table XVIFVAT-HLA-A24-
10mers 191P4D12B

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

_.,.. . Pusnine.
f Start | Subsequence Szor
8 ||RvmvppLpgL 1200
|" 5 f[l:RLRVMVPPLHO 600 J
1_|[FQARLRLRVM][0.500]
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Table XVlI V11 HLA A24-
10mers~191P4D1ZB 7

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
pepfide is the start position

_ plus nine.

CA 02493923 2005-01-24

Table XVI-VA S HLAAZ
10mers-191P4D128

Scor
e

Start 1

Lo

[ |[VMVPPLPSLN! [o216]
| 2 [oARLRLRVMV{[0.120!
[ 6 |[RLRVMVPPLP;[0.028!

Subsequence !
i
|

"4 |[RLRLRWMVPP|[0.028]

10 |[MVPPLPSLNPI[0. 0181

|
|
[7_|[RvmveeLps|oots,
3 |[ARLRLRVMVP{0002]

“Table XVIFVAZHLA-AZS: |
___ 10mers-191P4D12B |

Each peptide is a portion of
SEQID NO: 25; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plusmine. |

| Starltw] Subsequence |Séore
|6 _|[EPEGCSYSTL [5.000
11_|[ SYSTLTTVRE |[0.500)

|[MSEEPEGCSY||0.180)

|[svMsEEPEGC||0.150]

_8 |[EGCSYSTLTT jj0.100]

E

| 1

[ 2 |[VMSEEPEGCS||0.120]
| 8

l

9 _|[ecsysILTTV [[0.100]
[ 5 |[EEPEGCSYST;|0.0181
|4 |[sEEPEGCSYS|[0.018]

[ _10_[CSYSTLTTVR [[0.012)
[_7_]|[PEGCSYSTLT [j0.001]

Table XVI-V13- HLA A24
_10mers- 191P4D12B

Each peptide is a portion of
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plus nine. i

| Start QrSubsequence iScorel

Each peptide is a portion of
SEQID NO: 27; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plus nine.

[Sa_wl Subsequence \ corel
[ 1 _|[osQvTvDVvLAlj0.210]

E.___.{

|DVLADPQEDS [GXE 501

T
~4_|[vTvDviLADPQ|[0022]
2 |[SQVTVDVLAD][0.015]

3 |[QVTVDVLADP {[0.014|

8 JMPQEDUFW{

t,__..._‘__.,.:...__..___,_._...

9 |[LADPQEDSGK][0.012]

iLTVDVLADPQE l[o.00!

|5
[ 6 1[vDVLADPQED][0.002]
L1

) _||ADPQEDSGKQ)|0.002]

™ Table XVII-VA4-HLA-A4-
| 10mers-191P4D12B

| and the end position for each

Each peptide is a portion of
SEQ ID NO: 29; each start
position is specified, the fength
of peptide is 10 amino acids,

peptide is the start position
__plus nine.

Ltgrt jLSubsequence nggreg

| 3 _J@SNPPASASLg[? 200

|4 -J\ﬁ'i?ﬁé§é§£!l|0-ﬂ 891

[ 10 'ESLVAGTLSV |0.150]

B 1 SASLVAGTLS i[o 100]

~|[LcssNPPASAj[0.100]

|[PASASLVAGT/[0.012]

| 5
]
L
.
B
i

9

1
2__|[GSSNPPASASI|0.100]
7

6

|[PPASASLVAGH{0.001]

|
i
-
!
i

i
t

|| position s specified, the length
1 of peptide is 9 amino acids,
I and the end position for each

Table XVIIVA-HLA-B7-9mers-|
191P4D12B

Each peptlde is a portion o?
SEQID NO: 3; each start

peptide is the start position
_ Pluseight.

172
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St Subseguerce |[Score|

292 | GVRVDGDTL 200.00

I I, | I

100 || QPPPPRNPL 180.00

e L0

138{| QARLRLRVL i 12%00

[166][ NPLDGSVLL (60000

[ 26 || TGRCPAGEL |/60.000]

[142][ RLRVLVPPL |[40.000|

(20 ][ AAVTSEFHL [38.000]

[42 |[ WLGGDAKL J|2o.ooq;
[1_[ MPLSLGAEM (20.000;

[351]] vvvGviAaL }[20.000]

[352]| VWGVIAALL_||20.000]

[223]_CWSHPGLL [20.000

[13 | EAWLLLILL 1[12:000]

[ 71 || DAGEGAQEL |/12.000]

[80 || ALLHSKYGL {[12.000]

|
[356] WALLFCLL |[12.000]
|277]| PPsvi PPSYNWTRL | .00 |

[495] KPTGNGIYI 18000

[135}] GSFQARLRL {| 6.000 |

8 [ EMWGPEAWL | 6000

(145 vLvPpLPSL || 6000

1450 TVREIETQT || 5.000 |

1222 TCWSHPGL |[4.000 |
[325]] DSQVTVDVL [[4.000]

[287 1 GPLPSGVRV 1| 4.000 |

[362]] CLLvvwwVL 1[4.000 |

[ 10 ][ WGPEAWLLL || 4.000 |

[ 260{ HIGREGAML [ 4.000 |

[410][ SQPEESVGL |[4.000 |

[355 [ VIAALLFCL_][4.000]

[ 105 ][ RNPLDGSVL i[ 4.000 |

[ 74 || EGAQELALL {[4.000]

[ 382 [ MTQKYEEEL || 4.000 |

|407][ DPRSQPEES [ 4.000 |

[419][ RAEGHPDSL [{3.600 |

[245 [ LAEASVRGL || 3600 |

[203 ][ AVTSEFHLV_|[3.000 |

[275][ QPPPSYNWT ] 2.000 |

[322]]_SSRDSQVTV_ 2000

[ 150][ LPSINPGPA || 2.000 |

[367 [ AaLLFCLLY [1.800




WO 2004/016799

[Table XVII-V1-HLA-B7-9mers-
191P4D12B

Each peptlde is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

pluseight. |

{

[Stértj[wSubsequence 1| Score |

[371[ MSRYHRRKA [[ 1,500

133 [ PAGSFOARL |[ 1.200 |

1493 RAKPTGNGI {] 1.200 |

L4 | AwLLLLUL 11200

[36 [ TSDWTWL [[1.200]

|463]] EIETQTELL [|1.200 |

157 || PALEEGQGL [ 1200 |

[3481] AsvwvvevI [ 1.200]
|249!] SVRGLEDGN [ 1.000 !

[374}[ YHRRKAQQM i[ 1.000 |
[4411] EGRSYSTLT [[1.000
|363]|_LLVVVWVLM_ [ 1.000
[345]| LVSASVYWV i 1.000 !
[1261] ECRVSTFPA | 1.000 |
Lﬁﬂ.,J‘MQYAWARVDA 110.750

CA 02493923 2005-01-24

Table XVHI-V1- HLA B7- 9mers-
191P4D12B

Each peptide is a portion of
SEQID NQ: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

|Start]| Subsequence |Sc0re3
[302][ FPPLTTEHS | 0400]
[237!] THILHVSFL |[0.400]
{250 || VRGLEDQNL [ 0400 |
| 73 ]| GEGAQELAL | 0400 |
|8 || MWGPEAWLL || 0400 |
213 ]| SRSMNGQPL || 0400 |
337 || EDSGKQVDL [ 0400 |
| 289 ][ LPSGVRVDG [ 0:300 ]
[110][_GSVLLRNAV 1] 0.300]
1117 | AVQADEGEY [ 0.300 ;
[216][ nGaPLTCV [0300
[147][ vPPLPSLNP 0300

|103]] PPRNPLDGS {0600
3581 ALLFCLLVWV [0.600'
|178]| APSVTWDTE || 0.600 |
1501 ][ IYINGRGHL || 0.600 |

1511 PSLNPGPAL [ 0.600 ;

| 50 || LPCFYRGDS (0600

1439 | EPEGRSYST 0600

[347][_sasvvvvey (0600

\349]1 SVVWVGVIA i[osoo:

[384] [ GVIAALLFC -1 0-;509

.23 || ASFTGROPA 0450 |

[29 || CPAGELETS ?10400‘

t?ﬁZ!LﬁP.T}GFFP,L 0 .
|232] QDQRITHIL | 0.400
[263][ REGAMLKCL 10400
| 281 NWTRLDGPL }{ 0.400 |
[300][ LTLTRENSI [ 0.400
[484 [ HFVQENSTL 0400,
[452][ REIETQTEL_{ 0400

[384]] OKYEEELTL {[0400]

[137]| FQARLRLRV || 0.300 |
[ 67 ][ WARVDAGEG [ 0:300 |
[342 || QvDLVSASV || 0300 |
[462][ SPGSGRAEE [0.300 |
[214][ RSMNGQPLT |[0.300 |
[211][ VPSRSWNGQ [[ 0:200
|217 | NGQPLTCWV [ 0200 |
35 ErsowTw | 0200

| 154 NPGPALEEG 0200 |

Table XVIII V2 HLA B7 9mers
191P4D12B

Each peptide is a portion of
SEQID NO: 5; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

____plus eight.

iLStart‘[ Subsequence HScore}
[ 71 ][ GQDAKLPCL |[1.200]
[ 6 |[LPCLYREDS _[0:600]
|37 DAKLPCLYR [0.05]
‘l 8 || CLYRGDSGE ||0.010]
[ | LyrepsGEQ_[[0010]
[75_|[ «PoLYRED _[coto)
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Table XV[II V2- HLA B7 9mers—
191P4D12B

Each peptide is a portion of
SEQ ID NO: b; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

__pluseight. 1

1

gtgﬁ| Subsequence [IScc;;ef

{
[ 2 |[ QDAKLPCLY 1[0.002]
[ 7 [ PCLYRGDSG |[0.001]

Table XVIIl-V7-HLA-B7-9mers-
191P4D12B

Each peptide is a portion of
SEQ [D NO: 15; each start
position is specified, the length
of peptide is 8 amino acids,
and the end position for each
peptide is the start position
plus eight.

IStart ] Subsequence &I{“gorgj

| 5 || DPRSQSEEP [|2.000]

|7 | RSQSEEPEG [0.010]

| 8 || SQSEEPEGR ||0.010]

[ HHTDPRSQS 10,005

2
3 /| HTDPRSQSE ]|0.003]
4
1

|| TDPRSQSEE {[0.001;
|| sHHTDPRSQ_fl0.001]

(o B 34

|
5
KX
|
|

|| PRSQSEEPE |[0.000]

[Table XVIIVS-HLA-B7-9mers-

191P4D12B

Each peptide is a portion of
SEQ D NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
_plus eight,

Start] |_Subsequence I Score |

e

[46 | YVAQAGLEL [[20.000

| 92 || AFRFIQCLL [ 12.000 |

[ 91 | KAFRFIQCL |[ 12000

[65 | SASLVAGTL [ 12,000

| 47 || VAQAGLELL [ 12.000 |

| 59 || NPPASASLY [ 4.000 |

[ 95 ||_FIQOLLLGL || 4000 |

| 96 | ICLLLGLL ][ 4000 |

[ 4 [ AKLPOLYRG 0.003]

173

| 15 | FNFFLFFFL || 4000 |
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[T ablo XVIII-Ve-HLA-B7-9mers-
191PADI2B |

Table XVII-Va-HLA-B7-Smers-
191P4D12B

Each pephde is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

__ pluseight.

[Start| Subsequence H Score

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

_pluseight

éiart[ Subsequence. |LSc6re |

[101 [ LGLLKVRPL |[ 4000 |

(58 [ SNPPASASL |[ 4000 |
[121 [ RGYFQGIFM || 1,000 |

[1105[ KVRPLQHOG || 0500 |

| 5 {| _LLAGILLRI ]| 0400 |
[107 || RPLQHQGVN || 0.400 |

[ 7 [ AGILLRITF_|[ 0.090 |
[49 1| QAGLELLGS |[ 0.080 |

111][HQBVNSCDC ] 0.100 |

64 J[ ASLVAGTLS || 0060 |

[ 50 J[ AGLELLGSS || 0.060 |

23 [ LPFPLVVFF | 0400 |

[ 88 [ KLKKAFRFI [ 0400 ]

[39 || FLEVESHYV |[ 0060 |

[ 66 [ LVAGTLSVH || 0050 |

4 [SYVAQAGL [ 0400 |

[ 72 || SVHHCACFE || 0.050 |

[173] [ GYNSCDCER | 0.080 |

| 19 [ LFFFLPFPL ]| 0.400 |

[ 48 |[ AQAGLELLG | 0.030 |

[81 1 SFTKRKKKL | 0.400 |

[ 25 || FPLWFFIY | 0.400 |

[ 40 |[ EMESHYVA 0030 |

[[32 | IVFYFYFFL ][ 0400 |

[ 77 |[ ACFESFTKR || 0.030 |

[ 3 i RELLAGILL [ 0.400 |

[ 67 [ VAGTLSVHH || 0.080 |

| 1191] CERGYFQGI }| 0400 |

| 22 | FLPFPLVVF | 0.030 |
(76 ][_CACFESFTK || 0.030 |

[93 || FRFIQCLLL ][ 0.400 |
[ |[ vRRELLAGI ][ 0.400 |

| LRITFNFFL | 0.400 |

[ 20 [ FFFLPFPLV | 0.030 |
[ 57 |[ ssnPpAsAs || 0.030 |

[ LAGILLRIT }| 0.300 |

[ 71 ][ LSVHHCACF || 0.020 |

[ AGTLSVHHC | QEJ,Q(Lt

|| PPASASLVA 1] 0.200 |

[ 55 || LGSSNPPAS |] 0.020 |
[106] 1VRPLQHQGV Lo 020 |
[ 21 ][ FFLPFPLVV ][ 0020 |

) i|_ LLRITFNFF 0200 |

i] CLLLGLLKV | 0.200 i
5 || SLVAGTLSV || 0.200 |
[ GssNPPASAI[ 0150 |

[

B

| 62 Lf\SASLVAGT ]_o 300 |
.68

| 60

| 10

| 9%

|65

| 5

[12 [ RITENFFLF || 0.020 |

[ "o | LrmeNF 1] 0020 |

[115][ NSCDCERGY || 0.020 |
[ 13 | ITPNFFLFF ][ 0.020 |

[129 [ MQAAPWEGT |[ 0.150 |
[ 2 |[ RRELLAGIL [ 0.120 |
170 TLSVHHCAC !Fomo;
[109 || CaraGVNSC [ 0.100 |
[ 69 | GTLSVHHCA || 0.100 |
[28 [ WrRIVFYF [ 0100 ‘!

[126 ][ GIFMOAAPW || 0020 |
[ 8 ][ GILLRITFN || 0,020 ;
| 31 || FIYEYFYFF | |

[102]] GLLKVRPLQ || 0015
80 || ESFTKRKKK | 0075 |

[125][ QGIFMOAAP ] 0010 |

[ 34 |[ FYFYFFLEM [ 0.100 |
[ 54 [ LLGSSNPPA [ 0.100 |

Lzs*FMQAAPWEGi 0.010 |
[18 [ FLFFFLPFP i[ 0.010 |

[27 }|_LwrrIVFY_ | 0.100 |

| 97 |[ QCLLLGLLK j 0.010 |

| 124][ FQGIFMaA | 0.100 |

[100]] LLGLLKVRP [ 0.010 |

[123 || YFQGIFMOA || 0010 |

[ 75 I HOACFESFT | 0.100 |

(103 LKVRPLQH [ 0010 | ’
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Table XVIH V9 HLA B7 9mers
191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

l—t;—ILSubsequence Iugt;ore |

(.83 ][ TKRKKKLKK |[ 0.010 |

[ 90 ][ KKAFRFIQC || 0.010 |

[172][QGVNSCOCE [ 0010 |

[ 42 {[MESHYVAQA || 0.010 |

["4 ][ ELLAGILLR [ 0.010 |

[82 ]| FTKRKKKLK || 0.010 |

[ 43 [ESHYVAGAG | 0.010 |

[ 84 [ KRKKKLKKA [| 0.010 |

[199 [ LLLGLLKVR | 0.010 |

[ 53 || ELLGSSNPP | 0.010 |
[114 ] VNSCDCERG || 0.010

[116 || SCDCERGYF || 0.009 |

51 ][ GLELLGSSN | 0.006 |

24 || PFPLVVFFI 1 0.004 |
(1271 IFMQAAPWE || 0.008 |

[ 61| PASASLVAG ] 0.003 |

[118][DCERGYFQG || 0.003 |

™ Table XVIIV1-HLABT-

__9mers-1 191P4D12B

Each peplideis a portlon of
SEQID NO: 23; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

plus eight.

|Start] Subsequence || Score |
[ 5 J[ RLRVMVPPL /40000 |

[ 1 |[ QARLRLRYM || 30.000 |

[ 8 J[VMVPPLPSL [ 6.000 |
[ 7 I[RvMVPPLPS || 0.450 |
[ 9 |[mvePLPSLN [ 0.100 |
[3 J RLRLRVMVP [ 0.100 |

| 2 || ARLRLRVMV | 0.090 |

[ 6 | LRvMVPPLP |[ 0.001 |

[_4 [ LRCRvIvPP [ 0.001 |
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Table XVIIl-V12-HLA-B7-
9mers~191P4D128

Each peptide is a portion of
SEQ 1D NO: 25; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

_ pluseight. |

CA 02493923 2005-01-24

“Table XVI-V14-HLAB7-
9mers-191P4D12B

iStaﬁWSubsequence'l Score |

[ 5 J[EPEGCSYST]| 0600

9 || CSYSTLTTV|| 0200 !
9 i CoroltiviL Bel |

[ 7 {[EGCSYSTLT|[ 0100 '

[ 1 JIVMSEEPEGG|| 0.100 |

.8 J[GCSYSTLIT| 0400 |

|6 {[PEGCSYSTL|| 0040 |

[ 2 IImsEEPEGCS|| 0009 |

Each peptide is a portion of
SEQ ID NO: 29; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

Startjl Subsequence f] Score [
4 |[NPPASASLY ][ 4000 |
3 |[ SNPPASASL || 4.000 |
7_I[ ASASLVAGT || 0.300 |
5 || PPASASLVA || 0.200 |
1_|[ GSSNPPASA|[ 0.150 |

i
]

[ 4 [EEPEGCSYS|] 0002

[ '3 J[seepeccsy][ 000t

™ Table XVII-VA3-HLABT-
9mers-191P4D12B

Each peptide is a portion of
SEQ ID NO:; 27; each start
position is specified, the length |
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
plus eight.

[Sfartg[ Subsequence j[ Score |

[ |[savrvovia [ .00 | |
[ 6_|[DVLADPQED || 0.050 !
[avivoviap ][ 0.050 |

|[ VLADPQEDS || 0.030 |

{[ TvbvLADPQ || 0.015 |
[ vTvDvLADP || 0.010 |

| 8 I[LADPQEDSG | 0.009 ;

[ 9 |[ADPQEDSGK] 0.003 |
"5 || VDVLADPGE [[ 0.001 |

Table XVIlI-V14-HLA-B7-
_ Smers-191P4D12B

Each peptide is a portion of f
SEQ ID NO: 29; each start |
position is specified, the length |
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

__ pluseight. i
| Startﬂ Subsequence [ Score

| 8 || SASLVAGTL [ 12.000

2| SSNPPASAS || oosJ
6 || PASASLVAG || 0.003 |

l
I
-
[ 9 || ASLVAGTLS || 0.060 |
.2
[s

Table XIX-V1-HLA-BT-10mers- |
191P4D12B.

Each peptide is a portlon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
| and the end position for each
peptide is the start position
plus nine.

—

|Starti| S Lybsequencg:gl)Score |

200.00
0

120.00
0

[ 156 || GPALEEGQGL |[80.000]
[132 ]| FPAGSFQARL |[80.000|
[ 407 | DPRSQPEESV |[60.000]
[392 ][ LTRENSIRRL |[40.000]
[ 144 || RVLVPPLPSL |[30.000]
[ 11 ][ GPEAWLLLLL 24 000|
[ 439 || EPEGRSYSTL |[24.000]
[ 350 | VWWWVGVIAAL 1[20.000]
[351 ][ VWVGVIAALL ]|20.000]
(354 ][_GvIAALLFCL [20.000]
[ 41 |[TVLGaDAKL I[20000
[134 [ AGSFQARLRL | '[TsT)o_i
[ 178 || APSVTWDTEV |[12.000
| 13 [ EAWLLLLLLL rz 000

[201 | sAAVTSEFHL |12000]

| 78 I[ LALLHSKYGL [[12.000)

I
L249 SVRGLEDQNL

150 j| LPSLNPGPAL

175

PCT/US2003/013013
[Tablo XIX-V1-HLA-B7-10mers-|
191P4D12B

Each pephde is a portion of
SEQ D NOQ: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
__Plusnine.
[Startl[ Subsequence {[Scorej
[99 ][ EGPPRPRNPL 000

(135 | QARLRLRVLV |[6.000'

(276 |[PPPSYNWTRL || 8.000
[227 ][ HPGLLQDGRI {[ 8.000
[500 | GIVINGRGHL |[6.000 |

[ 25 || FTGRCPAGEL | 6.000
[ 7 /AEMWGPEAWL( 5400 |
(409 J[ RSQPEESVGL [ 4.000
[103 |[PPRNPLDGSV | 4000
[ 244 || FLAEASVRGL || 4.000 |
[ 8 I[EMWGPEAWLL | 4.000 |
[383 || TQKYEEELTL |[4.000]
[187 | FQARLRLRVL [ 4.000
[236 | ITHILHVSFL 14,000
[291 [ SGVRVDGDTL [ 4.000 |
| 334 'LDPQEDSGKQV“ 4.000 |

L@p §| YNWTRLDGPL {[4.000 {
[221 ][ LTCVVSHPGL | 4.000 |
| 355 || VIAALLFCLL || 4.000 |
[ 381 |[ QMTQKYEEEL |[ 4.000 |
(3 | ETSDWIWL [ 4000
[361 ][ FCLLWVVVL | 4.000 |
[105 | RNPLDGSVLL [[ 4,000 |
| 158 || ALEEGQGLTL || 3.600 |
| 72 | AGEGAQELAL |[3.600]
(67 _[WARVDAGEGA]| 3.000
176 || SPAPSVTWOT |[ 2.000 |
233 DQRITHILHV [ 2.000]
(202 [ AAVTSEFHLY |[ 1800
| 357 || AALLFCLLWY [ 1800 |
| 231]| LODORITHIL || 1.200
[ 347 [ sASvvwGi | 1200
[ 296 [ DGDTLGFPPL [ 1.200]
| 261 ]| IGREGAMLKC ([ 1.000 |
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Table XIX-VA-HLA-B7-10mers.
 191P4D12B

Each peptide is a port[on of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

[Table XI%-V1-HLA-B7-10mers-

CA 02493923 2005-01-24

~ 191P4D12B.

! plus nine.

![Starﬂl Subsequence m![ éoore 3

[397 | SRRLASHHT [ .000]

Each pephde isa por’uon of
SEQ ID NO: 3; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

plus nine,

[Start][_subsequence | Score ]

| 61_[|QVGQVAWARV][ 1.000]

[441 [ EGRSYSTLTT |[ 1.000]

| 89 /| HVSPAYEGRV || 1.000

362 1] CLLVWVWLM [ 1.000 |

| 241 ]| HVSFLAEASV {[ 1.000 |

1303 [ PPLTTEHSGI [[0.800]

|411 || GPEESVGLRA [ 0,600

169 || ASCTAEGSPA [ 0.300|
| 81 [ SPAYEGRVEQ[ 0300 |
|473 | DADEGIKQAM |[ 0.300
172 | TAEGSPAPSV | 0270,
| 289 [LPSGVRVDGD | 0.200 |
| 81 | LLHSKYGLHV 1[0.200 |
| 417 [GLRAEGHPDS |[ 0.200 |

[356 | AALLFCLLV [[0:600]

| 321 | FSSRDSQVTV [[ 0.200

|358 || ALLFCLLVWV |[0.600]
349 || svwwveviaA |[0500]

1485 || FVQENGTLRA | 0500 |

(450 || TVREIETQTE [[0.500

1292 | GVRVDGDTLG 1| 0500 |

1 39 | WTVWLGQDA |[0.500 |

| 111i] SVLLRNAVQA [[ 0.500 |

| 22 | LASFTGRCPA [[ 0450

|462 | REIETQTELL |[0400]

Tabl«veu;{IX-V2-HLAAB7-1AOmers-
__191P4D12B

Each peplide is a port|on of
SEQID NO: 5; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

S Sbsequence [ St
| LGQDAKLPCL |[ 4.000 | 1

324 i RDSQVTVDVL |[ 0400

7 !|LPCLYRGDSG|| 0.200 |

| 70_[VDAGEGAGEL [[0.400]

||LYRGDsGEQV][ 0.200 |

|1 _|IMPLSLGAEMW][ 0.400 ]

|38 | ELTLTRENS] [[0400

|KLPCLYRGDS [ 0.030 |

|259 | WHIGREGAML [ 0400 |

|lCLYRGDSGEQ]| 0.010

|73 || GEGAQELALL [0.400

1495 || KPTGNGIVIN [ 0.400

| GQDAKLPCLY [ 0.006 |
| AKLPCLYRGD |[ 0.003 |

|418 | LRAEGHPDSL [[0.400 |

| QDAKLPCLYR][ 0.002 g

|9 [MWGPEAWLLL]] 0.400
483 /| NHFVOENGTL |[ 0.400 |

[ 1]
7]
1 i
[ 4 J[DAKLPCLYRG][ 0030 |
+
[2]
|5 ]
(3]
8]

1
7
10
A
6
9
2
5
3
8

{|PCLYRGDSGE] 0.001 |

230 | LLODGRITHI | 0400

| 141 || LRLRVLVPPL [[0.400]
445 | YSTLTTVREI [[0.400]

342 ] QuDLVSASVV ][ 0.300

[215 [SMNEQPLTCY | 0.300 |

| and the end position for each

| 71 || DAGEGACELA |[0.300 |

[EZILRSMNGQPLTC 1 0.300 |

Table XIX-V7-HLA-B7-10mers.|
191P4D12B

Each peptlde isa portlon of
SEQ ID NC: 15; each start
position is specified, the length
of peptide is 10 amino acids,

peptide is the start position
__plus nine.

[348 1] ASWwveviA [[0.300 ] ‘

rStart}[ Subsequence } Score_]

[109 [ DGSVLLRNAV ][ 0300

| 6 |DPRSQSEEPE]|[ 2.000 |
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fabie )ZI)Z i/?V HLA B?-10h1ers-
| 191P4D12B

Each peptide is a portlon of
SEQ ID NO: 15; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peplide is the start position

~ plus nine.

[Start| mSubsequence [ Score |

| 9 [saseEpEGRS]| 991%

| 8 'IRSQSEEPEGR] 0010 |

L 1 {HSHHTDPRSQ;[ 0,010 |

| 2 |SHHTDPRSQS][ 0.005 |

| 4 {[HTDPRSQSEE | 0.003 |

| 3 |HHTDPRSQSE] 0.001 |

| 5_i|TDPRSQSEEP] 0.001 |

L 7_ilPRSQSEEPEG [ 0.000 |

Table XIX-V9-HLA-B7-10mers-
191P4DI2B_

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

|StahT[éubsequence Score

(10 [ LLRITFNFFL_|[40.000

[46 [YWAQAGLELL |[20.000]

['62 [ AFRFIQCLLL |[12.000]

(91 [ KAFRFIQOLL [12000)

[ 62 ][ ASASLVAGTL |[12.000)

[105 [KVRPLQHQGV[10.000

|23 || LPFPLVVEFI |[8.000

1100 1] LLGLLKVRPL [[4.000 |
[ 31 j_EIYFYFYFFL ][ 4,000
| 1 | MRRELLAGIL 1[4.000 ]

|95 [FIQCLLLGLL [4000]
|.57_ || SSNPPASASL |[ 4.000 |

| 80 1| ESFTKRKKKL |[4.000

| 18_ FLFFFLPFPL 1[4.000 ]
| 43 j|ESHYVAQAGL |[4.000 |

| 59 | NPPASASLVA [ 2.000 |
64| ASLVAGTISV ][ 0600

| 4_[ ELAGLLRI 0400
107 /[RPLGHAGVNS | 0.400 |

| 14 1| TPNFFLFFFL ][ 0.400 |
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Table XIX-VO-HLA-B7-10mers-]
191P4D12B

CA 02493923 2005-01-24

FTable XIXeV9.HLA-B7-10mers-|

Each peptlde isa port:on of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each

it peptide is the start position
_plus nine.

rtart” Subsequence || Score |

[25 || FPLVVFFIYF || 0400
[ 94 | RFIQCLLLGL [ 0400 |

[ 45 [[HYVAQAGLEL || 0.400 |

191P4D12B

Eaéh peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

~ plusnine.
|Start|| Subsequence HScore ]
739 || FLEMESHYVA ][ 0.030 |

[ 41 |[EMESHYVAQA][ 0030

[ 90 [ KkAFRFIQCL |[ 0400 |

[ 38 J| FFLEMESHYV || 0.020

[ 22 I| FLPFPLVVFF 0020 |

| 67 [ VAGTLSVHHC || 0.300 |

(68 [AGTLSVHHCA [ 0300 |

[ 97 J[ QCLLLGLLKV [ 0200 |

[ 58 1] SNPPASASLY [[ 0.200 |

[ 119][ CERGYFQGIF | 0.020 |
[ 9 |[ ILLRITFNFF ][ 0.020 |
70 || TLSVHHCACF WJLoozo*
125 || QGIFMQAAPW || 0.020 |

[ 128 |[FMQAAPWEGT;| 0.150 |

55 ([ LGSSNPPASA || 0.150 |

[ RRELLAGILL |[ 0. 129J

118 || DCERGYFQG! || 0.120 |

60 | PPASASLVAG |[ 0020 |
'8 [ GILLRITFNF |[ 0020 |

33 || YFYFYFFLEM |[ 0.100 |

12 [ RITFNFFLFF [[0020]
114 |[VNSCDCERGY | 0,020 |

53 i| ELLGSSNPPA || 0.100 |

Wsﬁ: [ LLGSSNPPAS || 0.020 |

72 [SVHHCACFES 1 0.100 ;
i TKRKKKLKKA |[ 0.100 |

13 || TTFNFFLFFF || 0020 ]
20| FFFLPFPLWV [ 0020 |

101 ][ LGLLKVRPLQ |[0015]

L7
K
K
I
L2
I
l
| 13
| 20
|
l

103 ][ LLKVRPLQHQ || 0.015 |

I
| 2
.
128 IWFFIYFYFY [01001
E
|
I
!
| 6

83 ]
5 | LLAGILLRIT ][ 0.100 |
69 || GTLSVHHCAC |[ 0.100 |

| 88 || KLKKAFRFIQ |[ 0015 |

[27 [ LWERVFYE [[0.100]

[108 |[PLOHQGVNSC| | 0010 |

| 120 || ERGYFQBIFM ]| 0100
| 6 i LAGILLRITF |{0.090 |

|96 || IQCLLLGLLK {0010

[ 89 |[ LKKAFRFIQC || 0010

[ 75 || HCACFESFTK || 0.010 |

| 63 || SASLVAGTLS || 0.060 |

| 48, || AQAGLELLGS || 0.060 |
[ 7 [ AGILLRITEN |[0.060

['82 | FRRKKKLKK [ 0010 |
[102 ][ GLLKVRPLQH |{ 0.010 |

[ 50 [ AGLELLGSSN [ 0.060 |
| 49 || OAGLELLGSS || 0.060 |

[121]|RGYFQGIFMQ || 0.010 |
[ 15 I| FNFFLFFFLP |{ 0.010 |

[113_[GVNSCDCERG][ 0.050 |
[ 66 [ LVAGTLSVHH || 0.050 |
[ 87 [ KKLKKAFRFT |[0.040 |

| 65 || SLVAGTLSVH ;| 0010 |

L?ji@tl;,PHLEGEE!S}/BJLQQ?_Q‘
[ 109 JJLaHQGVNSCDI[ 0.010 |

[ 115 1[NSCDCERGYF [ 0.030 |

| 110 {{QHQGYNSCDCI| 0010 |

| 47 [ VAQAGLELLG || 0.030 |

[ 61 [ PASASLVAGT [0330

[ 111][HQGVNSCDCE][ 0.010 |

| 122 | GYFQGIFMOA || 0.010 |

| 76 ;| CACFESFTKR [0.030 |

[ 71 || LSVHHCACFE || 0.010 !

| 56 [ GSSNPPASAS [ 0.030 |
[ 19 ]| LFFFLPFPLV [[0.030 ]

[ 125 || GIFVIQARPWE | 0.010

[ 99 || LLLGLLKVRP || 0.010 |

| 77 1| ACFESFTKRK [ 0.030 |

[123 || YFQGIFMQAA |[ 0.010 |

[ 124 || FQGIFMQAAP [[ 0.010 |
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Table XIX-VG-HLA-B7-10mers-
| _191p4Di2B |

Each peptide is a portion of
SEQ 1D NO: 19; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[Sta ’Subsequence Lgore
[ 74 J[HHCACFESFT][ 0010 |
[112]|QGVNSODCER|| 0.010

| 21 || FFLPFPLVVF | 0.003

127 || FMQAAPWEG || 0.003 |
127 | IFMQAAPWEG || D00 1

[40 | LEMESHYVAQ] 0.003 |

[ 116 |[SCDCERGYFQ| 0.003 |

" Table XIX-VI0-HLABT-
.. 1Omers-191PAD12B

Each peptide is a portion of
SEQ ID NO: 21; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each

peptide is the start position

plus nine.

}Stértl[ Subsequence rSHcore J

10 [GTSDWWTVVL | 4000 |

| 9 [LGTSDVVIWV]| 0.200 |
_8_[ELGTSDWTV][ 0.200 |

[ 4 J[cPAGELGTSD|| 0.200 |

| 6 |JAGELGTSDWV|[ 0.180 |

| 1 ][TGRCPAGELG|| 0.100

[ 5 |[PAGELGTSDV|| 0.060

|3 |IRCPAGELGTS]| 0.020 |

[ 2 ||GRCPAGELGT]| 0.010 |

[ 7 JlceLersowvr][ 0.010 |

"~ Table XIX-V11-HLA-B7-
10mers-191P4D12B

Each peptide is a partion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position

~__plusnine.

|ste Star_t_j [Subsequence | [Score%
90.00

8 w RVMVPPLPSL l

S |

0

[2_|[ QARLRLRVMY ![.000]
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Table XIX-V11-HLA-BT-
N lpmers—191P4D125~r

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 10 amino acids,
| and the end position for each
i peptide is the start position

; plus nine.

[start]] Subsequencé I|’Score'

[ FOARLRLRVM |[1:000]

[ 5 | LRLRMVPPL [0.400]

[ 6 ][ RLRVMVPPLP [[0.100]

| 4 ]| RLRLRVMVPP 1|0.100]

[ 10 || MYPPLPSLNP [[0.075]

[_9 || YMVPPLPSLN ][0.020]
[ 7 ][ LRvmvpeLPsS [0.003]
|3 || ARLRLRVMVP ]|0.003]

™ Table XIX-VI2-HLABT-
i 10mers 191P4D1ZB o

Each peptide is a portion of |

SEQ ID NO: 25: each start |

| position is spemfed the length

i of peptide is 10 amino acids,

| and the end position for each

peptide is the start position
plus nine.

Start “ Subsequencé [Séo‘reg‘

1
6 gEPEGCSYSTL]E’OO

_[SVMSEEPEGC[1.500]

]| GCSYSTLTTV [0.200!

" J[EGCSYSTLTT |[0.100]

| [VMSEEPEGCS][0.030)
IIEEP.EGCSYSTILDIQ}
|| CSYSTLTTVR }/0.010]

v‘___“F_'

( 4L
o HS wn hD o ko e

|[MSEEPEGCSY||0.006]

—_
PN

| SYSTLTTVRE /0.001]

~ |[PEGCSYSTLT |[0.001]
~|[SEEPEGCSYS)|[0.001]

B T Fiaan T

Lh ﬁq%

Table XIX V13 HLA B?—
_ 10mers- 191P4D128

Each peptide is a portion of
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
plus nine.

[100_[ QPPPPRNPL 120000
| 495 || KPTGNGIVI || 16,000

CA 02493923 2005-01-24

e[ Subsequence.|Bcore
[ 7 ][ DVLADPQEDS |[0.150]
[ 11 DsQVTVDVLA |[0.100]
[ 3 ][ QUTVDVLADP [0.050]
| 5|l TvDVLADPGE |0.015]
["4 ] vTvovLapea J[aoto]
[ 2 ]| sQuTvDVLAD |l0.010
["8 | VLADPQEDSG |[0.010]
| 9 |[ LADPQEDSGK ||0.008]
| 10 || ADPQEDSGKQ |@003
| 6 || VDVLADPQED |[0. ooﬂ

i

™ Table XIX-V14-HLABT-
| 10mers-191P4D12B

Each peptide is a portion of
SEQ D NO:; 29; each start
position is specified, the length
i| of peptide is 10 amino acids,

il and the end position for each
|| peptide is the start position

i plusnine,

l Start ‘[ Subsequencew ]Scoreé
|12 .00

[ {‘ASASLVAGTL

|| SSNPPASASL |[4.000]
_|[INPPASASLVA ||2.C ooo!
10_|| ASLVAGTLSV |[0.600]
4 J[SNPPASASLV][OZOO‘

[ 3
E
{
[ 1 J[LcssNPPAsSA]0.150]
K
I
L
l

|| SASLVAGTLS LgsJ

7 | PASASLVAGT |[0.030!

2_][GSSNPPASAS][o. oso[

_6_|[PPASASLVAG [0020]

PCT/US2003/013013

Table XX-V1-HLA-B3501-9mers-
191P4D12B
Each peptide is a portion of SEQ
ID NQ: 3; each start position is
specified, the length of peptide is
9 amino acids, and the end
position for each peptide is the
_ startposition plus eight.

[ Start |[ Subsequence || S: Score |
| ,?38_“ QARLRLRVL “MQ._QQQJ
| 493 || RAKPTGNGI || 7.200 |
| 322 || SSRDSQVTV || 6.000 |

| 407 |[ DPRSQPEES [ 6.000 |

142 || RLRVLVPPL || 6.000 !

|11 i GPEAWLLLL [ 6000 |

| 71| DAGEGAQEL || 6.000 |

129 |[ VSTFPAGSF |[ 5,000 |
325 || DSQUTVDVL |[ 5000 |
| 135 || GSFOARLRL ][ 5,000 |
292 [ GVRVDGDTL || 4500 |

| 305 | LTTEHSGIY || 4000 |

287 || GPLPSGVRY || 4000 |
17 i{ AVQADEGEY *1 3.000

|
|
L 202 1[ AAVTSEFHL !l 3,000 |
|
i

251 || RGLEDQNLW | 3.000 |
|29 || CPAGELETS || 8.000 |

105 || RNPLDGSVL || 3.000 |
|13 || EAWLLLLLL || 3.000 |

356 || IAALLFCLL 1 3.000 |

| 410 || SQPEESVGL || 3.000 |

| 477 || GIKQAMNHF || 3.000 |

| 175 || GSPAPSVTW || 2500 |

Table XX-V1-HLA-B3501-Omers-
191P4D12B

| 366 || VWVVLMSRY || 2.000 |

Each peplide is a portlon of SEQ
ID NO: 3; each start position is
| specified, the length of peptide is
9 amino acids, and the end
position for each peptide is the
_start position plus eight.

| Start ILSubsequence IK Scor;
[ 1 | MPLSLGAEM |[40000 |
7106 ][ NPLOGSVLL [40.000

| 378 || KAQQMTAKY ][ 12000

275 || QPPPSYNWT ][ 2.000 |

| 50 || LPCFYRGDS || 2.000 |

| 150 || LPSLNPGPA | 2000 |

|78 || ELALLHSKY ]| 2000 |

| 348 || ASWWGVI || 2000 |

| 363 {| LLWVWLM || 2,000 |

| 57 |[DSGEQVGQV || 2.000 |

| 86 || YGLHVSPAY || 2.000 |

| »10\» {WGPEAWLLL || 2.000 |

| 188 |[ KGTTSSRSF || 2.000 |

[[302 || FepLTTEHS |[ 2000 |

[ 277 ][ PPSYNWTRL | 2,000 |

[ 200 ][ RSAAVTSEF |[10.000 |
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[Table XX-V1-HLA-B3501-9mers- |
191P4D128

Each peptide is a porhon of SEQ
ID NO: 3; each start position is
specified, the length of peptide is
9 amino acids, and theend |
position for each peptide is the
_Start position plus eight.

| Start || Subsequence ||_Score °

| 443 || RSYSTLTTV || 2.000 |

| 419 || RAEGHPDSL | 1800 |
| 74 || EGAQELALL [ 1500 |

| 260 || HIGREGAML | 1500 |
| 36 ;1 TSDVVTVVL [1500 E

|A193~J,.‘HSAR.SM\’IS H 1;59_%
L@U | MSRYHRRKA || 1.500 %
| 8 5|EMWGPEAWLi[ 1000

[ 17 || LLLLUIASF _jl 1000 | |
| 80 [ ALLHSKYGL [ 1000 |

| 355 || VIAALLFCL | 1.000 !
|_42 || VWLGQDAKL | 1.000 |

| 242 || VSFLAEASV [ 1.000 |
| 214 || RSMNGQPLT |[ 1.000 |
| 351 || VWVGVIAAL | 1.000 |

| 382 ]| MTQKYEEEL [ 1000 |

| 313 || YVCHVSNEF [ 1.000 |

309 J| HSGIYVCHV 1[ 1,000 |
| 363 ]| VGVIAALLF [ 1,000 |
[ 352 |[ WeVviAALL ][ 1,000 ]
| 362 || CLLWVVVL || 1.000 |

| 90 || VSPAYEGRV || 1. ooo“j

[ 194 |[ RSFKHSRSA || 1,000 |

| 145 [ VLvpPLPSL || 1.000 |

| 223 | CWSHPGLL || 1.000 |
338 | DSGKQVDLY [ 1.000 |
| 110 |[ GSVLLRNAV |[ 1.000 |
| 236 || ITHILHVSF | 1.000 |

| 157 || PALEEGQGL || 0.900 '

| 294 |[ RVDGDTLGF | 0900

| 245 [ LAEASVRGL -| 000 |

| 321 ][ FSSRDSQVT | 0.750 .
425 |[ DSLKDNSSC |[ 0.750 |
| 347_|[ sAsvwvav | 0600 |
| 367 ][ AALLFCLLY ] 0600 |

CA 02493923 2005-01-24

| 274 1| 6QPPPSYNW 1| 0500 |

| 181 || TSSRSFKHS || 0.500 |

| 151 || PSLNPGPAL || 0500 |

| 402 /| HSHHTDPRS || 0.500 !

383 || TOKYEEELT || 0450 |

| 428 | KONSSCSVM j[ 0400 |

11446 || STLTTVREI ][ 0400 |

| 390 || LTLTRENSI 1] 0.400 |
[ 35 || ETSDWTWV |[ 0.400 |

| 341 || KQVDLVSAS [ 0.400 |

| 452 | REIETQTEL | 0400 |

11491 [| TLRAKPTGN || 0.300 |

Table XX-V2-HLA-B3501-0mers-
191P4D12B

Each peptide is a portlon of SEQ
ID NO: 5; each start position is
specified, the length of peptide is
9 amino acids, and the end
position for each peptide is the

start position plus eight.

[ Start || Subsequence || Score i

| U| LPCLYRGDS || 2.000 |

[ 1 J[GQDAKLPCL || 0.300 |

PCT/US2003/013013
Table XK-V1-HLA B3501-9mers- Table XX-V7-HLA-B3501-Gmers-
- 191P4D12B 191P4D128
Each peptide is a portion of SEQ Each peptlde isa portlon of SEQ
ID NO: 3; each start position is ID NO: 15; each start position is
specified, the length of peptide is specified, the length of peptide is
9 amino acids, and the end 9 amino acids, and the end
position for each peptide is the position for each peptide is the
| startposition plus eight. - start‘posxlt'lon plus eight.
| Start || Subsequence || Score | | Start |[Subsequence|| Score |
[ 439 |[ EPEGRSYST || 0.600 | [ 5 [DPRsQSEEP| 0600 |
[ 40 [ TvREETAT [0800 | |7 |[RSQSEEPEG][ 0.150 |
334 |[DPOEDSGKQ [0600 | | 8 |[SQSEEPEGR][ 0.080 |
423 [HPDSLKDNS |[0800 ]| [ 2 |HHTDPRSQS|| 0020 |
[ 103_|| PPRNPLDGS [ 0.800 | | 3 |IHTDPRSQSEf 0.003 |
| 426 || SLKDNSSCS || 0.600 | |1 ||sHHTDPRSQ]| 0.002 |
| 374 ‘IYHRRKAQQM || 0.600 ! | 4 |[TDPRSQSEE]| 0.001 |
(23 [ASFTGRCPAJ[0500 | [ _6_|[PRSQSEEPE][ 0000 |

| Table XX-V9-HLA-B3501-9mers-
 191P4D12B

! Each peptlde isa portlon of SEQ
| 1D NO: 19; each start position is
specified, the length of peptide is
9 amino acids, and the end
position for each peptide is the
_ start position plus eight.

|Start | Subsequence || Score
[25 | FPLWFFIY || 40.000
| 23 i| LPFPLVVFF || 20.000
U 15 NSCDCERGY || 20.000
(91 ][ KAFRFIQCL || 6.000
| 71 || LSVHHCACF || 5.000
1107 ]RPLQHQGVNH 4.000

\121 (RGYFQG!FM 1|4 4000

| 47 I| VAQAGLELL || 3.000
| 63 j| SASLVAGTL || 3.000 |
| 88 || KLKKAFRFI || 2.400
| 27 || LVWFFIYFY |[ 2.000
| 12 || RITFNFFLF || 2.000

| 5 |[KLPCLYRGD || 0.020 |
| 8 ][CLYRGDSGE || 0.010 |

| 2 ][ QDAKLPCLY | [0200 [46 || YVAQAGLEL || _1.000
[ 3 |[DAKLPCLYR [ 0.090 ] [15 | FNFFLFFFL || 1.000
| 7} AGILLRITF |[ 1.000 |

i
|
i
]
R
i
!
!
|
| 10 || LLRITFNFF || 3.000 |
|
|
|
|
|
|
|
}

[ 22 |[ FLPFPLWF || 1.000

|[LYRGDSGEQ || 0.005 ‘g

(K
[ 4|/ AKLPCLYRG || 0001 |

[ 95 {|_FIQCLLLGL || 1.000

7 _||PCLYRGDSG || 0.001 |

[101 JL LGLLKVRPL [ 1.000

i
.
%

[31 ][ FIvevFYeF || 1.000
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[ Table XX-V9-HLA-B3501-Smers-
_ 191P4D12B

Each peptide is a portion of SEQ
ID NO: 19; each start position is
specified, the length of peptide is
9 amino acids, and the end
position for each peptide is the

| Startpositonpluseight

|Start| Subsequence || Score

| 58 j| SNPPASASL || 1.000

| 28 || WFFIYFYF ][ 1.000

| 9 || ILLRITFNF || 1.000 |

|18 | ITPNFFLFF || 1.000_

| 96 | IQCLLLGLL || 1000

[ 85 || RKKKLKKAF || 0.600

| 126 || GIFMQAPW || 0.500

[57 || sshepasks [ 0500 _

| 62 | ASASLVAGT || 0.500

.64 || ASLVAGTLS || 0500 _

| .56 || GSSNPPASA [ 0500

|116}| SCDCERGYF || 0.450 |

|49 | OAGLELLGS }| 04501

|5 I LLAGHLIRI I 0400 |

!

| 38 || FFLEMESHY || 0400 |

H

1 92 || AFRFIQCLL ][ 0.300

H

Y e

| 6 Il LAGILLRT ][ 0300 |

[ 1 [ MRRELLAGI || 0240 _

l sz@LK_*ﬁafs«lsA.FRE.fLHz%

3

| 60 {[ PPASASLVA [ 0.200

|3 || RELLAGIL || 0.200 ]

!
i

(98 [ CLLLGLLKV ]| 0.200

| 34 || FYFYFFLEM ][ 0.200

165 || SLVAGTLSV || 0.200

| 50 }| AGLELLGSS || 0.200_

| 29 || VFFIYFYFY |[ 0.200

[119][ CERGYFQGI ||_0.120_

| 93 || FRFIQCLLL ][ 0.100

[ 70 || TLSVHHCAC || 0.100

19 {[ LFFFLPEPL || _0.100

[111][HQGVNSCDC][ 0100

]
!
|
E
|
[ .
i
{
N
|
§

| 30 | FFIVEYFYF i 0100

[17 [ LRITENFFL ]| 0400

[

| 55 || LGSSNPPAS |[ 0100

.

.32 | IYFYFYFFL || 0100

| 54 ][ LLGSSNPPA |[ 0,100

{

I

|26 || PLWFFIYF_[[ 0100 °

CA 02493923 2005-01-24

PCT/US2003/013013

191P4D12B

[Table Y0-V-HLA-B3501-9mers- |

191P4D12B

[Table XX-V-HLA-B3501-9mers.

9 amino acids, and the end
position for each peptide is the
__start position plus eight.

Each peptide is a portion 6f SEQ
ID NO: 19; each start position is
|| specified, the length of peptide is

9 amino acids, and the end
position for each peptide is the
' start position plus eight.

"E;ﬁ peptide is a portion of SEQ
1D NO: 18; each start position is
i specified, the length of peptide is

|S£art [ Subsequence || Score

| 14 {| TENFFLFFF || 0.100

| 44 || SHYVAQAGL || 0.100_

['69 [[cTLSvHHCA [ 0100

|
B
|

[109][LOHQGVNSG[ 0.100 |

| 17 || FFLFFFLPF |

0100

[ 81 ]] SFTKRKKKL || 0.100

‘\Stam] Subsequence || Scorg Mi
g7 [ QoLLLGLIK [[ 0010 |

['s9 [ LLLGLLKVR [ 0010 |

48 [ ACAGLELLG || 0010

[102][ GLLKVRPLQ |[ 0010 |

[ 73 J[vhHCAcFES [ 000

]
|

[124][ FaGIFmaaa || 0100

| 74 || HHCACFESF || 0.100

[75 ]| "HCACFESFT || 0.100 1

[120 ]| ERGYFQGIF || 0.100

(68 |[AGTLSVAHC || 0100

[129][MOARPWEGT]| 0. 100

i
|
5
]

[& [ LR [[_aio0

|38 J{ FLEMESHYV ]| 0090

[ 84 ]| KRKKKLKKA || 0.060

|108][KVRPLQHQG || 0.060

| 2 || RRELLAGIL || 0060

| 80 || ESFTKRKKK || 0,050

| 43 ||[ESHYVAQAG] 0050

[ 76 |[ CACFESFTK || 0045

0.030
| 82 || FTKRKKKLK || 0.030

%
| 67 [ VAGTLSVHH [

I

I

| 103 || LLKVRPLQH || 0,030

[ 51 | GLELLGSSN || 0030

[ 90 ][ KKAFRFIQC |[ 0,020

i
_
i
{
3
3
i
R
|
|
I
H
!
1
N

(20 ][ FEFLPFPLY [ 0020 ]

| 40 || LEMESHYVA ][ 0020

| 77 | ACFESFTKR || 0,020

l 21,JI»_F_F~L£F,P_LVV,IL_9.9_29

|114][ VNSCDCERG][_ 0015 !

. [I— i....w [ —

| 42 || MESHYVAGA][ 0010 |

166 || LvasTLSVH [ 0010 |

|

| 72 || SVHHCACFE || 0.010

[100][ LLGLLKVRP || ¢ 0.010_

| 18 || FLFFFLPFP || 0010

[125][ QGIFMaARP || 0010

:
%
i
%

180

191P4D12B

Table XX-V10-HLA- 83501-9mers-

9 amino acids, and the end
% position for each peptide is the
| __start position plus eight.

Each peptide is a portlon of SEQ
1 1D NO:; 21; each start position is
specified, the length of peptide is

{Start}] Subsequence ||

Soore

| 3 || CPAGELGTS || 3000

| 9 || GTSDWIW [ 0400

i

18 i[Letsowv || 0:300

[2 || ROPAGELGT || 0.200

'| 7 | ELGTSDWT || 0.100

| 5 |[AGELGTSDV || 0.060

| 6 il GELGTSDWV |[ 0.020

| 4 | PAGELGTSD || 0.006 |

|
|
|
!
|

| 1 |[GRCPAGELG ][ 0.001

I

Table XX-V11-HLA-B3501-
_9mers-191P4D128

i| ID NO: 23; each start position is

9 amino acids, and the end
position for each peptide is the
__ start position plus eight.

I Each peptide is a portion of SEQ

' specified, the length of peptide is

~Start !LSubsequenceIL/ScoreM

|

__JIGARLRLRVM][ 18.000

B ,|RLRVMVPPLT6 000

YTIRVMVPPLPSH 0.200 }

1
j

9 _{[MVPPLPSLN][ 0.100 |

l
=
| 8 J[vmvPPLPSL|| 1.000 ;
.
L
|
L

9
3 J[RLRLRVMVP][ 0.060 |
2_J[ARRRVMY][ 0020 |

|




WO 2004/016799

Table XXVA1-HLA-B3501- |
- 9mers-191P4D12B

Each peptlde is a portion of SEQ
ID NO: 23; each start position is
specified, the length of pepfide is
9 amino acids, and theend |
position for each peptide is the
___start position plus eight.

[ Start |[Subsequencel| Sco Scorc ;
[ 6 {[LRVMVPPLP|| 0001

[ 4 JIRcRvwVPP]| 0001 |

~Table XX-V12-HLA-B3501-
N 9mers 191P4D12B

Each peptide is a portion of SEQ
ID NO: 25; each start position is
specified, the length of peptide is
9 amino acids, and the end
position for each peptide is the

__Startposition plus eight.

|~Start || Subsequence|| Score |

|
i
~_JJCSYSTLTTV| 1.000 |
~ I[EPEGCSYST|[ 0600 |

_[wisEepEGC][ 0300

~ |[MSEEPEGCS]| 0.300 |

|[GCSYSTLTT || 0.100 |

!

|[sEEPEGCSY!| 0.090 |

“I[EEPEGCSYS|| 0.020 |

B
|5
B
-
.
L
N
L

1
2
8
7 |[EGGSYSTLT][ 0.100 |
3.
4
6

I[PEGCSYSTL|[ 0.010 |

Table XX-V13-HLA-B3501-
L. Smers191PAD12B

Each peptide is a portion of SEQ
ID NO: 27; each start position is
specified, the length of peptide is
9 amino acids, and the end
position for each peptide is the
start position plus eight.

| Start ||Subsequence|| Score |

1 |[savTvbvLA][ 0.100 N

3 |[VIVOVLADP][ 0020 |
|QUIVDVLAD [ 0.015 |

| 7 |[vLADPQEDS| 0.200 !
l
|
[

> ||DVLADPQED|| 0.015

;l . ||LADPQEDSG | 0.009 |

|4 [TvoviapPa [ 0003 |

[ 9 _|lADPaEDSGK| 0002 |
[5_|[VoVLADPGE [ 0001 |

CA 02493923 2005-01-24

Table XOCV14-HLA-BIGT-
__Smers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 29; each start position is
specified, the length of peptide is
9 amino acids, and the end
position for each peptide is the
start position plus eight.

'.art [ Subssquence |[ Soore |

_jLNPPASASLv 1| 4.000 !

[ sASLVAGTL | 3.000

L_u..,._

|| sNPPASASL {| 1.000

|| ASLVAGTLS || 0.500 |

7 [ASASLVAGT || 0500 1
[ GSSNPPASA 1| 0.500 §

1
3

[ SSNPPASAS || 0.500 |

PCT/US2003/013013

“Table XXI-VI-HLA-B3501-
10mers- 191P4D128

Each peptide is a portion of SEQ
1D NO: 3; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each pephde is the

__start position plus nine.

1
-

[Start“ Subsequence || ! Soore |

[13 | EAWLLLLLLL |[ 3.000 |

[201 [ SAAVTSEFHL ][ 3000 ]

[365 || VVVVVLMSRY [} 2000

(276 ] PPESYNWIRL |[ 2000 |

128 || RVSTFPAGSF | 2.000

|

35 | ETSDVVTVVL || 2.000

[362 | CLLVWWLM i{ 2,000

i
i
§

[235] RITHILHVSF || 2.000 ;

§o> o msaj\l:co w‘oo -l>-

_:.__._.__...‘_‘__.___.._
i

]
5_|| PPASASLVA || 0.200 |
][ PASASLVAG [ 0.003 !

Table XXI-V1-HLA-B3501- |
_ 10mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 3; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the

~ start position plus nine.

|| Start|| Subsequence [ Score |

[263 || RAKPTGNGIY [ 36.000]
[ 156 || GPALEEGQGL [ 30.000 |

[150 || LPSLNPGPAL || 20.000 |

[ 132 || FPAGSFQARL 1] 20.000 |

[ 409 || RSQPEESVGL || 15.000 |

(407 || DPRSQPEESY [ 12,000 |
[ 1 ][ MPLSLGAEMW ][ 10.000 ]

| 116 ]| NAVQADEGEY | 9000 |

|.436 || MSEEPEGRSY | 9.000 |

| 334 || DPQEDSGKQV | 8.000 |
1 i 1
27| HPGLLADAR! [ 8,000 |

| 11| GPEAWLLLLL || 6000 |

392 | LTRENSIRRL || 6.000 |
[439 || EPEGRSYSTL | 6.000 |

[ 4 || LoQDAKIPCF || 2000

[ 144 RVLVPPLPSL | 2000 |

[445] YSTLTTVREI || 2.000

[ 10 ][ WGPEAWLLLL || 2.000 |

(176 ;[ SPAPSVTIDT || 2000

i

[105 | RNPLOGSVLL ﬁL?PBQM

[244 ]| FLAEASVRGL || 2.000 |

[138 sl QARLRLRVLV |[ 1.800 |

| 1VA9,,2._,5L§§B§EK,HSE§J|_1 ‘,5_0_&

| 212]| PSRSMNGQPL || 1500 |

| 8 || EMWGPEAWLL ]| 1500

|
b

¥

[426]| SLKDNSSCSV | 1200 ;

[411][ QPEESVGLRA || 1.200 |

[ 103 || PPRNPLDGSV |[ 1.200 |

[303]] PPLTTEHSGI || 1.200

;

347 ]| sasvvwavi ]| 1200 |

473 || DQDEGIKQAM [ 1.200 |

361 || FCLLWVWVL | 1.000 |

|
i
i
i
)

236 | ITHILAVSFL ]| 1.000 |

[221 ][ LTCVVSHPGL |[ 1.000 |

1222 || TCVVSHPGLL | 1.000_

|25 || FTGRCPAGEL ]| 1.000 |

(383 || TQKYEEELTL || 4500 | |

(249 svRGLEDGNL |[ 4500 |

| 178 [ APSVIWDTEV [ 4.000 |
[495]] KPTGNGIYIN [ 4.000 |

| 346 || vsAsvwvvGv |[ 1.000 |

1354 ]| GVIAALLFCL|[ 1.000

|

| 57 [ DSGEQVGQVA || 1.000 ;
194 || RSFKHSRSAA [ 1.000 |

|271 || LsEGQPPPSY || 3.000 |

214 || RSMNGQPLTC |[ 1.000 |

i

[ 79 J[ LALLHSKYGL [ 3,000 |

381 || QMTQKYEEEL |[ 1.000 |
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“Table XXI-VI-HLAB3501- |
10mers-191P4D12B.

~Table XXI-VI-HLA-B3501-
10mers-191P4D128

PCT/US2003/013013

Tablo XXI-V7-HLA-B3501-
~ 10mers~191E4D1ZB L

Each peptide is a portion of SEQ
ID NO: 3; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the

__ start position pius nine.

]Start][ Subsequence ” Scofe

Each peptide is a portion of SEQ
ID NO: 3; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the
start position plus nine.

[137 || FQARLRLRVL |[ 1.000 i

(355 ]| VIAALLFCLL || 1,000 |

lStartH Subsequence || Scort»aﬂi

[339 ][ SGKQVDLVSA || 0.450 ]

1350 || VVWVGVIAAL | 1.000

352 | VWGVIAALLF || 1000 |

106 |[ NPLDGSVLLR || 0400 |

Each peptide is a portion of SEQ
ID NO: 15; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each pephde is the
start position plus nine.

lStart\rSubsequence ][ Scofé&

| 4 I[ HTDPRSQSEE j|j) 003 | |

| 377 |[ RKAQQMTQKY [ 0.400 |

=i TQBBSQS,EEU 00T

[351 | VWGVIMALL | 1000 |

[452 ][ REIETQTELL || 0.400 |

7 [ PRSQSEEPEG || 0.000 |

[ 317 [ VSNEFSSRDS || 1.000 |
[500 ][ GIYINGRGHL ]| 1.000 |

389 J|_ELTLTRENSI | 0.400

305 || LTTEHSGIYV || 0.400

“Table XXLVO-HLAB3501- |
10mers 191P4D12B

[ 16 || LLLLLLLASF || 1.000 |
[ 99 || EQPPPPRNPL || 1.000 |

Table XXI-V2-HLA-B3501-
_ 10mers-191P4D12B

[ 41 [ TWLGQDAKL [| 1.000 |

[250 [ YNWTRLDGPL || 1.000 |

[ 134 || AGSFQARLRL | 1.000 |

[476 || EGIKQAMNHF || 1.000
[321]] FSSRDSQVTV | 1.000

[202 || AAVTSEFHLV || 0.900

Each peptide is a portion of SEQ
ID NO: 5; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptlde is the
_ start position plus nine.

lStart![ Subsequence iScore

]
]
i
§

['67 |[WARVDAGEGA || 0.900 |
[341 | KQUDLVSASV_[ 0800 |

[ 1 | LGQDAKLPCL | 2.000

Each peptide is a portion of SEQ
ID NO: 19; each start position is
' specified, the length of peptide is
10 amino acids, and the end
| position for each peptide is the
start position plus nine.

St Subsequence | Score

| 25 1| FPLWFFIYF [20 000

| 115 || NSCDCERGYF | 15.000

[230 || LLQDQRITH! |[ 0.800 |
169 || ASCTAEGSPA || 0.750 |

| 71 || DAGEGAQELA || osoowg

| 2 || GQDAKLPCLY || 0.600 !

[ 7 [ LPCLYRGDSG || 0.200

| 23 |[ LPFPLVVFFI || 8.000

[ 57 ][ SSNPPASASL | 5.000

[ 6 |[ KLPCLYRGDS || 0.200

[ 80 ;[ ESFTKRKKKL || 5.000

|

|

0]

i

| 91 || KAFRFIQCLL L [6.000 1
|

|

|

L3 | ESHYVAQAGL | {5000

L.@JL,ALEEGO@LIL | Lmi

| 45 || GQDAKLPCFY | 0800 |

[477 ]| GIKQAMNHFV | 0.600 |

9 |[ CLYRGDSGEQ L015

|
) |
|
| 4 ][ DAKLPCLYRG || 0.090 |
I
|
i

107’ RPLQHQGVNS' 4,000 |
- ] f

[ 6 || LAGILLRITF | 3.000 |

8 || PCLYRGDSGE || 0.001 i

[10 ][ LLRITFNFFL_|[ 3.000 |

| 75 || GAGELALLHS | 0600 |

| 10
K
[ 3 ]| QDAKLPCLYR [ 0.001
L
L5

5 || AKLPCLYRGD || 0.001 |

[ 59 || NPPASASLVA || 2.000 |

[367 ||_AALLFOLLWY ]| 0800 |

| 261 || IGREGAMLKC [[ 0600 |

| 10mers-191PADIB

28 || VVFFIYFYFY || 2.000 1
28 )| VVPRIYEYRY L2000

Table XXI- V7-HLA 83501-

356 ]| IAALLFOLLY || 0600 |

423 || HPDSLKDNSS || 0600 |

[ 308 [ HSGIVVCHVS [ 0500

248 1| ASVRGLEDON || 0500 §

[ 348 || ASVWWYGVIA 1] 0500 |

| 174 1| EGSPAPSVTW | 0600 |

| 425 || DSLKDNSSCS | 0500 |
| 338 | DSGKQVDLYS || 0500 |

Each peptide is a portion of SEQ
ID NO: 15; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the
start position plus nine.

[114 [ VNSCDCERGY || 2.000 !
[ 12 || RITFNFFLFF || 2.000

LStartH Subsequence || Score }

K j[ SQSEEPEG8§_ J| 0.200 |

[273 [ EGQPPPSYNW, [ 0500 |

[ 8 || RSQSEEPEGR || 0.150 |

[ 6 /{GAEMWGPEAW]] 0450 |

| 1 ][HSHHTDPRSQ || 0.075 |

2| sHToPRSGs || 0010 |

182

0]
1105 || KVRPLQHQGV || 1.200 |
[64 |[ ASLVAGTLSV |[ 1.000 |
;[7,,0” | TLSVHHCACF || 1.000 |

|13 | _ITPNFFLFFF [ 1,000 |

[ 18 || FLFFFLPFPL || 1.000 |
[100 [ LLGLLKVRPL ][ 1.000 |
[95 || FIQCLLLGLL || 1.000 |

(78 || _GILLRITFNF ][ 1.000
[ 9 |[_ILLRITFNFE_ [ 1.000

@[:\LAQAGLELL 1 1.000 |
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Table XXI V9 HLA- B3501-
10mers- 191P4D1ZB

CA 02493923 2005-01-24

Table XXI- V9 HLA B3501
10mers-191P4D12B

Each peptide is a portion of SEQ
1D NO: 19; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the
 start position plus nine. |

[Siart{l Sﬁbsequence 1[ Sgg_r_g;w]

Each peptide is a portion of SEQ
ID NO: 19; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptlde is the
start position plus nine.

(31 ][ FFveveFL [ 1000 |

tStarﬁL Subsequence | Scor.é‘;

[27 | LWEFIYEYF 1] 1000 |
lzz ||_FLPFPLVVFF ’(1000 |

[ 7 ][ AGILLRITFN_ [ 0.100

z
[ 54 ][ LLGSSNPPAS [[0.100 ]

1\ @ﬁ_.zi KRKKKLKKAF | Lo 600

[ 73 ][ VHHCACFESF || 0100 |

[ 29 |[_VFFIYFYFYF_]| 0.100

1L MRRELLAGIL | 0600 |
[ 56 || GSSNPPASAS |[ 0.500 |

[ 5 || LLAGILLRIT || 0.100 |

[ 87 || KKLKKAFRFI || 0.080 |

125 [ QGIFMQAAPW || 0500

| 4 || ELLAGLLRI il 0400

|
!
| 33 || FFLEMESHYV ‘[ 0.060 |
1

[2 ] RRELLAGILL 10060 a

E

|
[ 119 ]| CERGYFQGIF || 0300 |

|
| 67 || VAGTLSVHHC || osoomg
(52 || AFRFIQCLLL |[ 0.300

71 || LSVHHCACFE || 0.050 |

| Mgg»_ﬂ TKRKKKLKKA 1[0.030 |

[ 47 || VAQAGLELLG || 0.030 |

|
-
[ 49 || QAGLELLGSS || 0.300 |
[120]] ERGYFQGIFM || 0.200 |
[ 58 || SNPPASASLV || 0.200 |

[103 || LLKVRPLOHQ || 0030 |

[ 61 ]| PASASLVAGT 1| 0.030 |

| 90 || KKAFRFIQCL || 0.200 |
[ 33 || YFYFYFFLEM || 0.200 ;

[ 76 |[ CACFESFTKR || 0.030 |

[ 82 ][ FTKRKKKLKK || 0.030 |

| 50 || AGLELLGSSN || 0.200 |

[ 97 | QCLLLGLLKV [ 0.200

| 26 || PLVVFFIYFY || 0.200

[ 89 || LKKAFRFIQC || 0.0%0 |

[ 41 J| EMESHYVAQA || 0.030 |

;
(38 [ FLEMESHYVA |[ 0.020 |
i

(121 ]| RGYFQGIFMQ i o. ozo_ﬂ

[ 94 | RFIQCLLLGL [ 0.200

| 48 || AQAGLELLGS || 0.150
(118 ]| DOERGYFQGI | 0.120 |

|
) |
[a7 | YFFLEMESHY |[ 0.200 |
é
1
!

24 || PFPLVVFFIY | 00201
ilF

(60 | [PPASASLVAG |[ 0020 ]

[ 77 | ACFESFTKRK || 0.020 |
L 19 Jl LFFFLPFPLY ‘{ 0.020

| 21 |[ FFLPFPLVVF | 0.100 |

(%4 [ TPNFFLFFFL |[ 0.100 |

LZ&I.HE.A.QEE%I& |L0 01 z!

[ 30 || FFIYFYFYFF || o1oo§

[ 113 ]| GYNSCDCERG || 0.015 |

[ 72 [ SVHHCACFES || 0.100 |

108 || PLQHQGVNSC || 0,010 |

755 [ LGSSNPPASA [ 0100 |

| 98 || CLLLGLLKVR || 0.010 i

| 69 ‘[ GTLSVHHCAC || 0.100 |

[110 ][ @HQGVNSCDC || 0.010 |

[ 45 [ HYVAQAGLEL [ 0100 |

[ 53 [ ELLGSSNPPA |[ 0.100 |

| 15 'fFNFFLFFFLP | 0.010 i
1 99 |[ LLLGLLKVRP 0010 |

| 16 rNFFLFFFLPF | 0.100 |

[ 728 [ FMQAAPWEGT || 0100 |

65 || SLYAGTLSVH [ 0010 |

[101 ][ LGLLKVRPLQ || 0.010 |

| 11 I[_LRITFNFFLF | 0100 |

[111[HQGVNSCDCE | 0.010 |

126 || GIFMQAAPWE | 0.010 |

| 68 | AGTLSVHHCA [ 0100 |

|96 |[ 1QCLLLGLLK |[0.010 |

183
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Table XXI-V9-HLA-B3501-
10mers-191P4D12B

Each peplide is a portion of SEQ
ID NO: 19; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the

start position plus nine.

fStarﬂ[ Subsequence MH Score |
[f02][ GLLKVRPLQH ][ 0010 |

Table XXI-V10- HLA-83501-
o 10mers191P4D12B 1

i| Each peptide is a portion of SEQ
| 1D NO: 21; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the
___ start position plus nine.

[Start]|_Subsequence || Score |
[10 1 GTSDWVIVVL || 2.000 i
;! 8 | ELGTSDWTV |[ 0.300 |

™3 [ RCPAGELGTS 0300 | !
"4 || CPAGELGTSD | 0.200 |
"9 | LGTSDWTWV || 0200 |
"5 || PAGELGTSDV |[ 0.120 |

i
i
[ 6 | AGELGTSDWV || 0.060 |
| 1 1 TGRCPAGELG || 0.030 |
[ 2 ]| GRCPAGELGT || 0.010 |
|7 [ GeLGTSDWVT || 0.010 |

Table XXI-V11-HLA-B3501-
10mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 23; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the
__ start position plus nine.

{Start[Ubsequence §L§core g
|8 J[RvMvPPLPSL|| 2000
[ 1_][FOARLRLRVM][ 2.000_]
[ 2 JloARLRLRVMY|| 1.800 |
[ 9 |[vMvPPLPSLN]| 0.100 |
[.5_J[LRLRVMVPPL]| 0.100 |
| 4 JIRCRLRVMvPP][ 0060 |
[ 6 J[RLRVMVPPLP|| 0.080 |
[ 10 [[MVPPLPSLNP]| 0010 |
[ 7 J[LRvMvPPLPS] 0010 |
| 3 J/ARLRLRVMVP][ 0001 !
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Table XXV 2 HLA B350
10mers- 191P4D1?_B

Each peptide is a portion of SEQ
ID NO: 25; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptide is the !
_start position plus nine. |

[Siarm Subseguence | Score ;
| 3 ||MSEEPEGCSY||_9.000

z
[ 6 [EPEGCSYSTL|| 6.000 ;
[ 2 HVMSEEPEGCS![OZOO i
[s JlccsvsTLTTvi[ 0200 |
[ 1 J[SVMSEEPEGCI| 0.150 |

[ 10 !|CSYSTLTTVR’Y 0.050 !

[ 8 J[EGCSYSTLTT|[ 0.100 |
;
|

| 5_||[EEPEGCSYST] [ 0020

| 4 [SEEPEGCSYS]| 0. 003 |

|7 |[pEcCSYSILT][ 0.001 !

[ 11 ][SYSTLTTVRE || 0001 |

CA 02493923 2005-01-24

PCT/US2003/013013

" Table XXI-V43-HLA-B3501-
~ 10mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 27; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each peptlde is the
start position plus nine.

Each peptlde isa portlon of SEQ i
ID NO: 29; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each pepﬁde is the
start position plus nine. __

LStaJ]@ubsequence i Scora _-4

|Start|LSubsequence ﬂ Scor }
[ 1 |[DSQVTVDVLA | {0500 |
[ 7 J[DvLADPGEDS || 0100 |
i
1

[ 8 |[VLADPQEDSG || 0020
[ 4 |[vvDVLADPQ || 0,020

[ 2 || SQVTVDVLAD || 0.015

i
i
[8] fASASLVAGTEW;L‘ﬁ 000 |
3 |[ssnppasasL]| 5000_|
|5 |[NPPASASLVA][ 2000 ]

[ 9 |[LADPQEDSGK || 0.013 |

[ 3 || QVTVDVLADP 51 0.010

0.020

i
[ 5 ][ TYDVLADPQE || 0.003 |
[ 10 |[ADPQEDSGKQ| 0.002 |

)

1
[ 10 |[ASLVAGTLSV][_1.000 |
[ "2 ][GSSNPPASAS]| 0500 |
[ 9 |[SASLVAGTLS|| 0300 |
[ 4 |[snPPAsASLV] 0200 )|
| 1 I[LGSSNPPASA|| 0.100 |
7 ]

I
|
7 |[PASASLVAGT]| 0.030
|6 {[PPASASLVAG}{

[6 || vovLADPQED][ 0002 |

“Table XXIVI4-HLAB3S0T- |
_10mers-191P4D128 |

184
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Tables XXII - XLIX:

TableXXIl-Vi-HLA-A1-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 |score]
SEEPEGRSY|[ 32|
[107][ PLDGSVLLR || 21]
[305][ LITEHSGIY || 21]
[308][ TTEHSGIYV || 21]
LEEGQGLTL || 20|
[252][GLEDQNLWHI[ 2]
[408|[HTDPRSQPE][  20]
[ 86][ YGLHVSPAY ][ 19|
[262[GREGAMLKC|[ 19)
PEESVGLRA|[ 19
[486)[VRENGTLRA][ 19|
[494][ AKPTGNGIY || 19)
[ 11)[GPEAWLLLL][ 1]
[ 78|[ ELALLHSKY |[ 18]
[272[SEGQPPPSY|| 18]
|[332|[vLOPQEDSG|| 18]
YEEELTLTR|[ 18]

[ 36][ TSDWIWL][ 17
[ 76][ AQELALLHS || 17]
[184] DIEVKGITS| 17|
[225][vsHPGLLGD][ 17]
[271][LsEGaPEPS|| 17]
[204|[RVDGDTLGF][ 17]
[378][KAQQNTQKY] 17}
| 58][scEQvGQvAl_16]
[117][AVQADEGEY|| 16
[158][ALEEGQGLT][ 16
323||SRDSQVIVD]| 16
366][ VVVVLMSRY ][ 16]
[457] QrELLSPGS || 16]

QDAKLPCFY|[ 18]

[436][MSEEPEGRS]|| 15|

TableXX|l-V2-HLA-AT-
Omers-191P4D12

CA 02493923 2005-01-24

Each peptide is a portion
of SEQ D NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
posttion for each peptide
is the start position plus
eight,

[Pos][ 123456789 |[score]

TableXXII-V7-HLA-A1-
Imers-191P4D12

Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.
[Pos][ 123456789 ||score]

[ 3[HIDPRSQSE|| 20]

TableXXII-V9-HLA-A1-
9mers-191P4D12
Each peptide Is a portion
of SEQ D NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each pepfide
s the start position plus
eight.

[Pos|| 123456789 |[score]
[ 25| FPLVVFEIY [ 21]
[ 29[ VEFIYFYFY | 20]

115|NSCDCERGY|[ 19

[ 38[FELEMESHY || 16
[ 13] ITFNFFLFF || 1]
LVVFFIYFY || 15

[116]SCDCERGYF|_ 13|
[ 21 FELPrPLVV || 12]
FLEMESHYV][ 12|
GLELLGSSN || 12]
[118DCERGYEQG|| 12|
R EVETCY D
SSNPPASAS|[_11]
SLVAGTLSV][ 11]
FRFIQCLLL || 11]

185
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TableXX-V9-HLA-A1-
9mers-191P4D12

Each peptide is a portion
of SEQID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

Pos|[ 123456789 |[score]
CLLLGLLKV [ 11]
RRELLAGIL || 10]
[ 17][ FELFFFLPF |[__10]
FYFYFFLEM][ 10]
[ 41][EMESHYVAQ] 10]
AQAGLELLG][ 1]
[ 78|[ CEESFTKRK][ 10}

TableXXil-V10-HLA-A1-
9mers-191P4D12B

Each peptide is a partion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

| s||AGELGTSDV]| 13

[ dcTsownw][_19

[ 2[RCPAGELGT|| 8|

| 1||cRCPAGELG|| 7

TableXXIl-V11-HLA-A1-
Imers-191P4D12B

Each peptide Is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

=
=
=
5
v
-
e
(%}
2]
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TableXXII-V11-HLA-A1-
9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

TableXXIl-V12-HLA-A1-
9mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: 25; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

TableXXIl-V13-HLA-A1-
9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 27; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight,

[ 8|l.abPaEDSG|| 18]
[ 4][TvovLADPQ][ 10)
VIVDVLADP][ 9]
[ 2avrvoviap|[ 7]

TableXXIl-V14-HLA-A1-
9mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: 29; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos]| 123456789 |[score]
[ 2|[ssnPPasas| 11]

CA 02493923 2005-01-24

|_5][PPASASLVA| 7]

[ 3|[SNPPASASL|[ ]

| 7][ASASLVAGT][ §]
|_1]lcssnPPAsA

TableXXII-V1-HLA-
A0201-9mers-191P4D128

PCT/US2003/013013

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight,

TableXXIll-V1-HLA-
A0201-Smers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|| 123456789 |[score
[145] vLvPPLPSL || 3t

[359] LLFCLLWY || 30

[358][ ALLFCLLWV || 28]

362 CLLVWWVWL || 28

| 80| ALLHSKYGL || 26]

[142] RLRVLVPPL || 28]

[355]_ VIAALLFCL || 26]

[351] vwveviaaL || 24]

|502]] YINGRGHLV || 24]

[ 17][ LLLLLLASF || 23]

[ 42| WiGapakL | 23
[347][sAswwvvav ][ 23

[ d[astvacTis] g

| 15| WLLLLLLLA || 29

[345][ LvSASWWV || 2]

-vavvuvﬂ] 27]
[446][ STLTTVREI 2
[ 8|EMWGPEAWL

[ 16][ LLLLLLLAS [_|

|Pos|| 123456789 |[score]
FCLLVWWWWV || " 19]
300][ LTLTRENSI || 19|
[ 13][ EAwLLLLLL | 14
[138] QARLRLRVL || 18]
[266] AMLKCLSEG || 18
[342][QvDLVSASV || 18
[481][AMNHFVQEN]| 18]
[ 21][ LLASFIGRC || 17]
[106][ NPLDGSVLL || 17]
LLRNAVQAD | 17]
[139][ ARLRLRVLY || 17]
GLLQDGRIT ][ 17]
s R |
GPLPSGYRV|[ 17]
292 GVRVDGDTL][ 17/
[299][ TLGFPRLTT || 17
[322[ SSRDSQVTV][ 17!
2 wovkL || 1
(382 MTQKVEEEL | 17
[410][ SQPEESVGL ][ 17]

[419[RAEGHPDSL|| 17

[s44) DLVSASVW || 21]
[ 4] AWLLLLLLL ][ 20]
[245][ LAEASVRGL || 20]

[260][ HIGREGAML || 20|
[284][RLDGPLPSG || 20]
[357|[ AALLFCLLV ][ 20)
[460][ LLSPGSGRA || 20)
[112][VLLRNAVOA ][ 19]

[237|[ THILHVSFL ][ 1]
[285][ LDGPLPSGV || 1]

[152] SLNPGPALE ][ 19]

[350]] WwGyiAa || 1]

[384]] QKYEEELTL || 16|

1356] IAALLECLL || 19
[360][ LFCLLWWWV || 19]

2 Reerare | g

186

|443] RSYSTLTTV ][ 17]
19| LLLLASFTG |[ 18]
35| ETSDWTW ][ 16
[157|| PALEEGQGL || 16
[159][ LEEGQGLTL || 16]
[173|[AEGSPAPSV ][ 16|
[202] AAVTSEFRL ][ 16]
[203][ AVTSEFHLV || 16|
[215][SMNGQPLTC|[ 18]

[242][ vsFLaEAsV || _16)
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TableXX!ll-V1-HLA-
A0201-9mers-191P4D12B

CA 02493923 2005-01-24

PCT/US2003/013013

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123466789 |fscore]

[453| EETQIELL || 1§]

IYINGRGHL || 1]

[11][ GPEAWLLLL [ 15|
[ 12][ PEAWLLLLL ][ 15]
[ 20| LLLASFTGR || 15|

[Pos|] 123456789 ][score]

[ 3[HTDPRSQSE[[ g
| g[saseePEGR|[ 9]
[ 1lshHTDPRSQ 4

TableXXIll-V9-HLA-
A0201-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

|Pos|| 123456789 |[score]

[ 7[RsQsEEPEG| 3

[ 32| GELETSDW [ 15|
[ 57|[pscEQvGaV] 1§

[ 74| EGAQELALL ][ 15]

| 11][ LRITFNFFL || 18]

LLGLLKVRP [ 15|

TableXXI-V9-HLA-
A0201-9mers-
191P4D12B

[137][ FRARLRLRV ][ 15]

[140][ RLRLRYLVP ][ 15|
216] MNGQPLTCV][ 18]

[217[NGQPLICW][ 15|

Each peptide is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

TableXXlll-V10-HLA-
A0201-9mers-
191P4D12B

eight.

|Pos|| 123456789 |lscore]

LLQDGRITH |[ 15|
[240][ LHVSFLAEA [ 1]
CLSEGQPPP|[ 15

[304][ PLTTEHSGI || 18]

[309][ HSGIYVCHV ][ 1]

[332][ VLDPQEDSG|| 15|

[493][ RAKPTGNGI || 15|

[ 98| cLLLGLLKV] 31]

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

m 123456789 ]score
[ 9lcTspwrwi[ 20]

| 8|lLeTsbwvrv][ 19|

|_5||AGELGTSDV|[ 15

LLAGILLRI [ 29]
| 65|[SLVAGILSV]| 29|
[ 95 FiQCLLLGL ][ 26
| 39|FLEMESHYV[ 21|
[ 46]YVAQAGLEL][ 21]

TableXXIII-V2-HLA-
A0201-8mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each pepfide
is the start position plus
eight.

[Pos|| 123456789 lscore]
[ 1][GapAKLPCL] 17|
[ gJ[cLYRGDSGE][ 14
[ s|[kLpcLyReD] 13
[ 4J[AKLPCLYRG][ 11]

TableXXIl-V7-HLA-
A0201-9mers-

| 47[VAQAGLELL][ 21|
| 91| KAFRFIQCL[[ 21]

|_6|lGELGTSDWV|[ 13]
[ 3][CPAGELGTS|[ 10

[ 99 LLLGLLKVR][ 20

[101]| LGLLKVRPL][ 19|

TableXX1ll-V11-HLA-
A0201-9mers-
191P4D12B

[ 1|MRRELLAGI]|[ 18]

| 58] SNPPASASL]| 18]

| 63| SASLVAGTL][ 18]

| 88]| KLKKAFRFL|[ 18]

[ 18] FLFFFLPFP | 17
| 21| FFLPFELWV[ 17

| 22 FLPFPLVVF || 17]
[ 54[LLGSSNPPA][ 17
[ 96] IQCLLLGLL ][ 17]

191P4D12B

| 4| ELLAGILLR || 16
| 9| ILLRITFNF || 16|

[ 44][SHYVAQAGL]| 18]

[ 62J[ASASLVAGT|[ 16

| 6] LAGILLRIT || 18]

Each peptide is a portion
of SEQID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position far each peptide
is the start position plus
eight.

123456789 |[score]
[_8|[vmvPPLPSL][ 29
E S
RLRLRYMVP][ 14

TableXXlI-V12-HLA-
A0201-9mers-
191P4D12B

GILLRITFN ][ 15|

187
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Each peptide is a portion TableXXIV-V1-HLA- TableXXIV-V14-HLA-
of SEQ ID NO: 25; each A0203-9mers- A0203-9mers-
start position is specified, 191P4D12B 191P4D12B
o engh fpplic o9
amino acids, an
position for each peptide [ NoResultsFound. | [ NoResultsFound. _|
isthe start position plus
eight. TableXXIV-V2-HLA- TableXXV-V1-HLA-A03-
123456789 |lscore A0203-9mers- 9mers-191P4D12B
[ g[csysrv]_17 191P4D128 Each peplide is a portion
5 Pos __1 23456789 -score of SEQID NO: 3; each
IM@“—EI oResuItsFou | start position is specified,
[ ef[PEGCSYSTL| 9] ' the length of peptide is 9
GCSYSTLTT]| 9| amino acids, and the end
= TableXXIV-V7-HLA- position for each peptide
A0203-9mers- is the start position plus
TableXXII-V13-HLA- 191P4D128 elght,
A0201-9mers-
191P4D12B [Pos][ 123456789 |fscore]
Each peptide is a portion [ NoResultsFound. _| [140][ RLRLRYLVP ][ 7]
of SEQ ID NO: 27; each VLLRNAVQA || 25
?]artl postiﬁonf is sggciﬁe% TableXXIV-Ve-HLA- [180][SVIWDIEVK] 25|
e length of peptide Is AD203-9mers-
amino acids, and the end 191P4D12B | ;ﬁﬁ%! 2?
position for each peptide LLRNA'
is the start position plus | RVDGDT@H 23
eight. - |_NoResultsFound. | K — 5
l 123456789 ||score| '1 I—JAV —ADEGEY“ > ﬁ
IVLADPQEDSH 15| TableXXIV-V10-HLA- l QADES
- A0203-9mers- [186][ EVKGTTSSR || 22|
[ glLropansell 1d AL | 2
|QVTVDMLAD” 9{ [ NoResultsFound. | 397]] SRRLESHH 22
1|[sQvivDVEA][ 8 KA1
|_6|loviaopen|| 7] bleXXIV-V11-HLA [459|[ELLSPGSGR][ 22
_ ot omars. [erjaveavawar] 21
TableXXIIFVA4-HLA- 191P4D128 [ 78| ELALHSKY [ 21]
A0201-9mers- [Pos][123456789]jscore] [362] cLLWywvL | 21]
191P4D128B | NoResultsFound. | 415]| SVGLRAEGH || 21]
Each peptide is a Porﬁon | RVDAGEGAQ]| 20'.
SfSEQD NO: 29, each TableXXIV-V12-HLA- [144] RVLVPRLPS || 20)
¥ (A £0203-9
the length of peptide is 9 ; 913&[?113? [152] SLNPGPALE || 20]
amino acids, and the end 230)| LLQDQRITH || 20
position for each peptide EFQJ?EVEVDEDTL H 20{
is the start position plus ==
eight r NoResuItsFoun(U B@ HVSNEFSSR|| 20
R TAVTITS [aa8][ Lvsaswwv | 20]
[_3l[snpPasasL| 18] A0203-9mers- [301][ TLIRENSIR || 20]
SASLVAGTL]|[ 18 191P4D128B , [500]] GIYINGRGH |[ 20}
[ 7l[asasivaeT] 1¢] (18] LLLLLASFT || 19
[ 1][cssnpeasal[ 10 | NoResultsFound. | [ 20][ LLLASETGR || 19]
[ 4nPPasasLv| 1] [ 97|[RVEQPEPPR][ 19|
[ sjPAsasLvac] ¢ Tabl'\B(;%'e\/éV14'HLA- [107] PLDGSVLLR || 19]
91pAD12B. [243]] SFLAEASVR ]| 19]
123456789 [score [249][ SVRGLEDON][ 1

188
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TableXXV-V1-HLA-A03-
9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
sight.

[Pos|[ 123456789 |[score]
252 GLEDQNLVR]_19
342 QvbLvsAsV ][ 19]
[349][ SVVWVGVIA ]L_J
[366]] VVVVLMSRY
377||RKAQQMTQK

[485] FVQENGTLR ]__]
[ 33| ELETSDWT ][ 1§
[64[QvawARVDA][ 18]
QELALLHSK ][ 1§]
[128][RVSTFPAGS ][ 1§
(209 HLVPSRSWN | 8]
[260] HIGREGAML ][ 18]
|284] RLDGPLPSG ][ 18]
[299) TLGFPRLTT || 19
GIYVCHVSN |[ 18]
(344 DLVSASVWV ][ 13
[354 GVIAALLFC || 18]
[359][ LLFCLLVWV || 18]
/365 WavviusR |19
[417][GLRAEGHPD || 18]
[450][ TVREIETQT || 18]
[497)[ TLRAKPTGN ||_1g
[ 2|[PLSLGAEMW] 17]
[ 16][ LLLLLLLAS || 17]
[ 42|[ VWLGQDAKL ][ 17]
HVSPAYEGR|[ ™ 17]
[142][ RLRVLVPPL || 17]
[146][ LVPPLPSIN || 17]
ALEEGQGLT][ 17]
GLTLAASCT ][ 17
351 WWYGvIRAL |17
[368]] VWLMSRYHR ||

[ 15 WLLLLLLLA | 16
[ 81][ LLHSKYGLH |
[197][ KHSRSAAVT -

02493923 2005-01-24

TableXXV-V1-HLA-A03-
9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight,

PPos|| 123456789 |score

235 RITHILHVS |[ 16|

239| ILHVSFLAE [ 16]

|244] FLAEASVRG ][ 18]

[288] PLPSGVRVD || 16]

[352] VWGVIAALL || 16

|369] VLMSRYHRR|[ 16

[420] AEGHPDSLK | 16]
[426] SLkDNSSCS || 18]
|460| LLSPGSGRA || 16|
[ 39 wrwieap | 15|

| 80] ALLHSKYGL || 15]

- RNPLDGSVL [_—I
[113 LLENAVGAD | 19
[145][ VLVPPLPSL || 15|
[166] TLAASCTAE || 15|
RSAAVTSEF || 15]
YVCHVSNEF || 1]
[327][ QVIVDVLDP || 15|
52| VLoPQEDSG 15
[363]] LLWVVVLM ||_J

364{| LVWWVVVLMS
367|| VWWLMSRYH

rivrscal T
00 [RLHSHETOP |19
a7 [QENGTLRAK] 15
i RO
[ 38] DWTVWLGQ
(87 GLEVSPAYE]
IW-

[198][HSRSAAVTS || 1

[2t9)[QPLTCVVSH][ 4]
PLTCVVSHP || 14]
[241) HVSFLAEAS | 7
[384) QKYEEELTL ][ 14]
s NsReLHsH |14

i W] s

[409][RsQPEESVG || 14

189
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TableXXV-V1-HLA-A03-
9mers-191P4D12B

Each peptide is a portion
of SEQID NQ: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.

[Pos|[ 123456789 [score]
[ 4[SLGAEMWGP]|

[ 43|[ViGapAKLP || 13
KLPCFYRGD || 13]
[ 84|[sKyGLHVSP || 13|
EYECRVSTF |[ 13|
e8] ARLRLRLY | 1
[203][ AVTSEFHLV ]T—]
-[ LVPSRSMNG

ITHILHVSF 13
|NLWHIQBEE| 13]

[304]] PLITEHSGI || 13]
[329] TVDVLDPQE || 13|

[350] WwwveyiAa | 13|

[370][ LMSRYHRRK|[_13]

|374][YHRRKAQQM][ 13

|443]| RsYSTLITV ][ 13]

[477]] GIKQAMNHF

TableXXV-V2-HLA-A03-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

IPos|| 123456789 |[score]
[ 8llcLYRGDSGE][ 22]
[ 5|[KPCLYRGD][ 13|
[_2[[opaktpcLy][ 1)

TableXXV-V7-HLA-AQ3-

9mers-191P4D12B
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02493923 2005-01-24

Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

TableXXV-V9-HLA-A03-
Imers-191P4D12B

[Pos][ 123456789 [score

[ 2|HHTDPRSOS|[ 8]

Each peptide is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight,

PCT/US2003/013013

e

[ 8 GILLRITFN | 14]
PLVVFEIYF ][ 14

TableXXV-V11-HLA-A03-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[ 28] WEFIYFYF || 14]
ELLGSSNPP|[ 14

[ 72[svHHCACFE]| 14]

[ 4[ToeRSQSEE| 6]
[ 1|sHHTOPRSQ][ 4]
[ 7|RsaseerPEG 4
TableXXV-V9-HLA-AQ3-

9mers-191P4D12B

Each peptide is a portion
of SEQID NO; 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

| 78] CACFESFTK][ 14)
[ 88 KLKKAFRFI || 14]
[102[ GLLKVRPLQ][ 14]

[ 123456789 ||score

[ 3JRLRLRVMVP] 25

| 7]RvmvPpLPS| 18]

[ 5|[RLRvMYPPL][ 17]

[ 9[MVPPLPSIN][ 17

[ 2[ARLRLRYMV][ 14
[ 1]QARLRLRVM]| 12|

[126][GIFMOAAPW][ 14]

FFLPFPLWV ][ 13]
[ 88| KKKLKKAFR][ 13]
| 38|[FFLEMESHY][ 12|

123456789 |[score

Lo LvacTLsvH][ 24

| 80| ESETKRKKK][ 12|

[ 23] LPEPLWVFF || 11

LLKVRPLOH|[ 24

ELLAGILLR || 23
FLPFPLVVF || 22

| 57|[SSNPPASAS][ 11]
[ 63 SASLVAGTL] 11]

TableXXV-V12-HLA-
A03-Smers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 25; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |[score]

[ 99/ LLLGLLKVR ][ 22
KVRPLOHQG][ 22

| 70[ TLSVHHCAC][ 11]

[107[RPLOHQGVN][ 11]

[ 3|[SEEPEGCSY][ 18]

[9lcsysTrv][ 9]

|_6||PEGCSYSTL|[ 7]

| glleesysILTT] 7]

[ 9|[ ILLRITENF ][ 21
QCLLLGLLK [ 2

RGYFQGIFM|| 1]

o sryorsv] 20

GLELLGSSN][ 19

[ 10][ LLRITENFF |[ 18]

CLLLGLLKV | 18

[ 46| YAQAGLEL][ 17]

| 83| TKRKKKLKK]_17]

[108][PLQHQGWNS|__17]

[ 5[ LLAGILLRI ][ 16]

TableXXV-V10-HLA-
A03-9mers-191P4D128

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start paosition plus
eight.

EEEE R

[ 12| RITFNEFLF ][ 16]

LVVFFIYFY |[ 16

FIYFYEYFF || 16

[ 82| FTKRKKKLK | 15]

LLGLLKVRP |[ 15

EECEINE
[elceton] 9

TableXXV-V13-HLA-AD3-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |[score]

QVTVDVLAD|[ 16

[_9][ADPQEDSGK] 1]

[_6][DVLADPQED][ 1]

[ 4[Tvoviape][ 13)

VLADPQEDS][ 12

LGTSDWTV|[ g

190
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TableXXV-V14-HLA-
A03-9mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: 29; each
start position is specified,
the length of peptide is 9
amino acids, and the end
pasition for each peptide
is the start position plus

eight.
[ 2[ssnPpasas|| 11]
|_8l[sastvacTi|[ 11
B L7
[ 9J[ASLVAGTLS
[ 4|[nPPASASLY]
[ 5|[PPASASLVA ﬁ
[ 1][GssnPrasal 7]
EEEE

CA 02493923 2005-01-24

PCT/US2003/013013

TableXXVi-V1-HLA-A26-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
posttion for each peptide
is the start position plus

TableXXVI-V1-HLA-A26-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|| 123456789 [lscore]

[ 3glowrwiea] 27
[351] VWGVIAAL || 27]
[366][ VWWWLMSRY || 28]
[ 13| EAWLLLLLL || 24)
[124] EYECRVSTF || 24

[223|[ CVVSHPGLL | 24]

455|[ ETQTELLSP || 24]

[ 35[ETsowTw [ 23]

[ 78] ELALLHSKY || 2]
| 74| EGAQELALL |__]

[186] EVKGTTSSR || 22]
305][ LTTEHSGIY || 29|

[453| EIETQTELL || 22)

[117)| AVQADEGEY ][ 21|

eight.
- 123456789 ||score

| 42| WLGQDAKL][ 19

[184][ DTEVKGTTS ][ 19

TableXXVI-Vi-HLA-A26-
9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each pepfide
is the start position plus
eight.

[387]] EEELTLTRE ][ 14

[204/[RVDGDTLGF ][ 19]

|[437][ SEEPEGRSY || 14]
la72[EDQDEGKQ ][ 14]
[47e][ EGIKQAMNH [ 14]

331)[DVLDPQEDS ][ 19
337]{EDSGKQVDL][ 19
[354][ GVIAALLFC ][ 19]
[365][ VWWVLMSR ][ 19]
[ gjEmwerPEAWL][ 18]
[ 60][EQVGQVAWA][ 18]

[145] vLVPPLPSL [ 19

|[484]| HFVQENGTL || 14
[485] FVQENGTLR ][ 14
[ 11)[ GPEAWLLLL ][ 13
[109] DGSVLLRNA][_13]

(236][ ITHILHVSF | 1]

THILHVSFL ][ 18]
[313) YvCHVSNEF ][ 18]
[449| TTVREETQ ][ 18]
(e[ wivviean]_1
[328][ VTVDVLDPQ][ 17]
[355][ VIAALLFGL ][ 17]
| 41)[TWLGQDAK][ 16|

| 57|[psGEQvGaV][ 18|

[130] STFPAGSFQ][ 18]

298] DTLGFPPLT ][ 16]

[327][QvTvDVLDP || 16|

(349 swwwvevia || 16
[382|[MTQKYEEEL || 18]

[450][ TVREIETQT || 16]

|135]| GSFQARLRL || 13
[142][ RLRVLVPPL |[ 13]
[161) EGQGLTLAA][ 13
[222][ TCWWSHPGL ][ 13]
[249] SVRGLEDQN|[ 13|
[320]] EFSSRDSQV ][ 13]
[329] TvDVLDPQE ][ 13
[344] DLvsasvw ][ 13
[353]] VGVIAALLF ][ 13|
[393][ TRENSIRRL ][ 1 13
[421][ EGHPDSLKD |
eI
[446]] STLTTVREI |[ 73]
[459] ELLSPGSGR ][ 13]
[go1]_inGReHL [ 13

413/ EESVGLRAE || 15|

414/[ESVGLRAEG || 15]

DQDEGIKQA |[ 1]
[ 12 PEAWLLLLL ][ 14]
[ 4] AwLLLLLLL [ 14]

Cor[ wistonsr ||
S ST

|160]| EEGQGLTLA

260 HIGREGAML

345 @ASWVT[

367|[ WVLMSRYH QT\

DSQUTVDVL || 20]
[350][ vwwveviaa ][ 20|
VVGVIAALL || 20]
Lvwwwims ][ 20

191

TableXXVI-V2-HLA-A26-
9mers-191P4D12B

Each peptide Is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

L1234567@!scorel
[ 1][capAkPcL]] 13
[ 2JlapakireLy|[ 1]
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TableXXVI-V2-HLA-A28-
9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

TableXXVI-V9-HLA-AZ6-
9mers-191P4D12B

[Pos][ 123456789 [[score

[ 3|[DAKLPCLYR][ 9]

TableXXVI-V7-HLA-A26-
9mers-191P4D12B
Each peptide is a portion
of SEQID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

Each peptide is a portion
of SEQ ID NO:; 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 |[score]

[ 96| 1aCLLLGLL |[ 14]

[ 4] TENFFLFFF ][ 13]

[ 18] FNFFLFFFL ][ 13]

LFFFLPFPL || 13

| 26| PLVWFFIVF ][ 13]

[ 3g][FFLEMESHY][ 13]

[ 93|l FRFIQCLLL ][ 1]

LGLLKVRPL [ 13

[105]KVRPLQHQG][ 13|

[Pos][ 123456789 |[score

| 3HTDPRSQSE]| 10

| slloPrsaseep] 9

[ 2[HHTDPRSQS| 4

TableXXVI-V9-HLA-A26-
Omers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 ||scorel

TableXXVI-V10-HLA-
A26-9mers-191PAD128
Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.

[ slersowrw_1
[ 7|[ELeTspwvr| 1]
LGTSDWTV] 7]

LVVFFIYFY || 28]

[ 28] VWFFIYFYF || 24]

TableXXVI-V11-HLA-
A26-9mers-191P4D128

[ 13][ ITENFFLFF |[ 21

ERGYFQGIF][ 19

[ 23| LPFPLWFF || 18

| 95| FIQCLLLGL || 18

ESFTKRKKK]| 16]

AGILLRITF || 15

[ 86][LVAGTLSVH][ 15|

Each peptide is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |score]
[ olmvpPLPSLN][ 13

[ 29[ VFFIVFYFY | 14]

PCT/US2003/013013

TableXXVI-V12-HLA-
A26-9mers-191P4D128
Each peptide s a portion
of SEQ 1D NO: 25; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.

[Pos|[ 123456789 |fscore]

[ 3|[seEPEGCSY|[ 14]

[ 4[Eepecesys][ 13
[ 5|EPEGCSYST][ 1]
[ 7Eececsystir|[ 11]
[ efPEGCSYSTL][ 10]

[ 9j[csvsTLTTV][ ]

TableXXVI-V13-HLA-
A26-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

.L1 23456789 |[score]

[ 6][pvLADPQED]] 18]

| 2jQvrvDviAD] 17

[ 3|[VTVDVLADP]| 17]

TableXXVI-V14-HLA-
A26-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 29; each
start position is
specified, the length of
peptide is 9 amino acids,
and the end position for
each peptide is the start
position plus eight.

ﬁﬂ 123456789 |[score]
SNPPASASL][ 11]

| 8||SASLVAGTL][ 11
(7|rsasvacT_q
[ 6]PASASLVAG| |

[ 7[RvmvPPLPS|[ 11]

192

TableXXV{l-V1-HLA-
B0702-9mers-191P4D12B
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Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|| 123456789 |[score]

TableXXVII-V1-HLA-
B0702-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NQ: 3; each
start position is specified,
the length of peptide is 9

[100][ @PPPPRNPL |

amino acids, and the end

position for each peplide

is the start position plus
eight.

26
[ 11 GPEAWLLLL || 23]

[277][PPSYNWTRL][ 23]
[108][ NPLDGSVLL || 22]
[287) GPLPSGVRY || 20]
[495]| KPTGNGIVI || 20]

[Pos|| 123456789 |[score|
[173] AEGSPAPSV || 13|
[219] QPLTCVVSH || 13|
[260] HIGREGAML || 13]

[263] REGAMLKCL][ 13|

[150][ LPSLNPGPA || 19]
[439|[ EPEGRSYST || 19]
[ 1)[MPLSLGAEM]| 1]

[292] GVRVDGDTL ][ 13|

[ 8/[EMwGPEAWL][ 17]

294 RVDGDTLGF || 13|
[297]| GDTLGFPPL || 13|
345 LVSASWW || 13

[275]| @PPPSYNWT][ 17]

356|| IAALLFCLL 13

[289][ LPSGVRVDG || 17]

[337][EDSGKQVDL [ 17]

142{| RLRVLVPPL || 16

[419] RAEGHPDSL || 13|
|462] SPGSGRAEE|| 13|
| 9mwePEAWLL][ 12|

151|| PSLNPGPAL || 16

TGRCPAGEL || 18]

[ 36][ TSDWTVVL |[ 18]

[ 73| GEGAQELAL [ 18]

[103][ PPRNPLDGS [[ 18]

[132) FPAGSFOAR ][ 15]

[145][ vLvPPLPSL ][ 18]

[147) VPPLPSLNP || 15]

[159][ LEEGQGLTL |[_15]

[ 4][ AWLLLLLLL ][ 14]

[176][ SPAPSVTWD ][ 14

| 10| WGPEAWLLL| 12|
| 35| ETSDWTW || 12)

[ 80][ ALLHSKYGL |[ 12
| 82 LHSKYGLHV |[ 1]
[101][PPPPRNPLD ][ 12]
[102 PPPRNPLDG ][ 12]
[133] PAGSFOARL ][ 19]
[148[ PPLPSLNPG || 12)

[154 NPGPALEEG | 12]
[202]] AAVTSEFHL ][ 12)
[211][VPSRSMNGQ][ 12|

[178][ APSVTWDTE ][ 14

[237][ THILHVSFL ][ 12|

[213][SRSMNGQPL][ 14]

[351] VWVGVIAAL ][ 14]

T

[245]] LAEASVRGL ][ 12]
[299] TLGFPPLTT ][ 12|
[324][RDSQVTVDV][ 12|

PEAWLLLLL |[ 13

EAWLLLLLL ][ 1]

CPAGELETS || 13]

VVLGQDAKL ][ 13

EGAQELALL || 13]

[ 91][SPAYEGRVE ][ 13]

RNPLDGSVL || 13]
i
i

[325] DsQvTVDVL ][ 12]

352 VWGVIAALL [ 12]
[355] VIAALLFCL || 12]
[384][ QKYEEELTL || 19|
[407)[DPRSQPEES| 12|
SQPEESVGL ] 12)
(452 REETQTEL || 1]

IVINGRGHL ][ 12)

—
[ RIS A K]

161|| EGQGLTLAA

193
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TableXXVI-V2-HLA-
B0702-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.
123456789 |score
[ 1][capAkcPe[ 13]
[ 6j[LPCLYRGDS|[ 11
TableXXVI-V7-HLA-
B0702-9mers-
191P4D128B

Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 |[score

[ 5/[DPRSQSEEP][ 12

TableXXVII-V9-HLA-
B0702-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

|[Pos]| 123456789 |score]

23|| LPFPLVVFF || 21]
60]| PPASASLVA || 20]

NPPASASLV || 17

| 46] YVAQAGLEL || 14|

| 92| AFRFIQCLL || 14

92

| 15| FNFFLFFFL ][ 12]

[ 32][ IYFYFYFFL ][ 19|

| 56| GSSNPPASA|[ 12|

SNPPASASL|[ 12

[ 63] sAsLvAGTL ][ 12]

| 93]| FRFIQCLLL |[ 12|
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TableXXVII-VO-HLA-
B0702-9mers-191P4D12B

of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.
123456789 _|[score

['e5][ FIQCLLLGL ][ 12]
[101][ LGLLKVRPL || 12|

[107|[RPLQHQGVN] | 12]

[ 2[ RRELLAGIL || 11|

[ 5[ LLAGILLRI || 11]
[11][ LRITENFFL [ 11]
[ 13][ ITENFFLFF ][ 11]
[ 19)[ LFFFLPFPL || 11]
[ 20][ FFFLPFPLY ][ 11]
[ 25 FPLWEFIY || 11]
[ 44[SHYVAQAGL| 1]
[ 47|[ VAQAGLELL || 1]
[ 62 ASASLVAGT || __11]
[ 81][ SFTKRKKKL || 1]
["o1][ KaFRFIQCL || 1]
[ 96][ 1QCLLLGLL || 11]
[119] cERGYFQGI][ 11]

[128]MQAAPWEGT][ 11]

[ 10][ LLRITFNFF || 10]
[ 17| FrLFFFLPF || 10]
[ 21| FELPFPLWY ][ 10]
[42]MESHYVAQA][ 10]
65| SLvAGTLSV || 1]

["88|[ KLKKAFRFL || 10]

TableXXVII-V10-HLA-
B0702-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 |jscore
| 3JcPAGELGTS] 13

[ 9leTsowTwi[ 1]

CA 02493923 2005-01-24

TableXXVII-V10-HLA-
B0702-9mers-
191P4D12B

Each peptide is a portion ||-

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.
123456789 |[score]
[ 2RcPacELGT]|_1q]
-mm
[ 6|[GELGTSDWV

[ g[LGTSDWVTV 9|

(o)

TableXXVII-V11-HLA-
B0702-9mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO:; 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|| 123456789 ||score]
[ 5[RLRVMVPPL][ 6]
[ §[vMVPPLPSL]|[ 15]

[ 2J[ARLRLRVMVI[ 11]

[ 1|[QARLRLRVM]| 9

| 7|RvMvPPLPS|| §|

TableXXVII-V12-HLA-
B0702-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 25; each
start position is specified,
the length of peptideis 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 ||score]
[ s[EPEGCSYST][ 19]
[ s[PEGCSYSTL 11]
[ 8[cesysTLTT][ 1]

TableXXVII-V13-HLA-
B0702-9mers-

191P4D12B

194
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Each peptide is a portion
of SEQ ID NO; 27, each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 |jscore
[1[/sQvvouiA|_8

[ 2lavTvovLAD][ 4]

VLADPQEDS|| 4]

TableXXVIl-V14-HLA-
B0702-9mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO: 28; each
start position is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[ 4[NPPasaASLV][ 17]
[ 1]lcssnprasa] 12)
|_3|[snppasasL]| 12
[ 8[sAsLVAGTL][ 12
[ 7][AsAsLvAGT][_11]

TableXXVII-V1-HLA-BOS-
9mers-191P4D12B

Each peptide is a portion
of SEQ D NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 _|[score]
QARLRLRVL][ 29

[337)[EDSGKQVDL|[ 23

[140][ RLRLRVLVP || 22|

[491][ TLRAKPTGN || 22|

[477][ GIKQAMNRF || 21}

-| [493|[RAKPTGNGI ][ 20]

[362]] cLoowwL ][ 19]
[292]|GvRvDGDTL][ 18]

[426][ SLkDNSSCS ][ 18]
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TableXXVIIl-V1-HLA-B0S-
9mers-191P4D12B

Each peptide is a portion
of SEQ 1D NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
positicn for each peptide
is the start position plus
eight,

[Pos|[ 123456789 ][score
[ 11][GPEAWLLLL][ 17

[ 13| EAWLLLLLL || 17]

[ 26][TGRCPAGEL][ 17|
[ 48][GaDAKLPCF ][ 17]

[ 71][DAGEGAQEL][ 17
[106] NPLDGSVLL || 17]

[124)[EYECRVSTF|[_17]
[148][ vLVPPLPSL |[_17]
[277][PPSYNWTRL][ 17|

[ 80][ ALLHSKYGL ][ 1]
[ 81)[LLHSKYGLH ][ 1§]
[100] QPPPPRNPL][ 16|
[157| PALEEGQGL || 16|
[247] EASVRGLED || 16}

[265]] GAMLKCLSE|[ 16|
[267|[MLKCLSEGQ] 16|

[356]] IAALLFCLL | 16|

[374][yHRRKAQQM][ 16|

[439|[EPEGRSYST][ 16|

[453][ EIETQTELL || 1]
[ 47| DAKLPCFYR][ 18]
[ 65[VAWARVDAG][ 15|
[101][PPPPRNPLD || 15|
[231]] LQDGRITHI || 15|
[245][ LAEASVRGL ][ 15|
HIGREGAML || 15|
[355] VIAALLFCL | 15|
410][ SQPEESVGL
13| LLRNAVRAD | 14
[133][PAGSFQARL[ 14]
[1d[RaEGHPDSL] 7]

CA 02493923 2005-01-24

of SEQ ID NO: 5; each

start position is specified,

the length of peptide is 9

amino acids, and the end

position for each peptide

is the start position plus
eight.

[ 1[capAKLPCL[ 21]

TableXXVIHl-V7-HLA-
B08-9mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.

123456789 |[score]

DPRSQSEEP|_ 19|
[ ghmorrsase] 9

TableXXVIiI-V8-HLA-
B08-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is @
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 [[score

[ 82[FTKRKKKLK][ 22|

| 88| KLKKAFRFI || 22]

[101] LGLLKVRPL]| 22|

SFTKRKKKL][ 21

[ 84][KRKKKLKKA]_21]

| 86][KKKLKKAFR|| 21]

[ 10][ LLRITFNFF ][ 18]

[ 85][RKKKLKKAF][ 18

| 63)[SASLVAGTL][ 17|
[ 83|| TKRKKKLKK] 16|

| 87|[KKLKKAFRF]| 16|

TableXXVIII-V2-HLA-
B08-9mers-191P4D12B

[ 92|[AFRFIQCLL ][ 18]

[ 8 GILLRITFN || 15]
KAFRFIQCL

|Each peptide is a portion|

195
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TableXXVIl-V9-HLA-
B08-9mers-191P4D12B
Each peplide is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
gight.

[Pos|[ 123456789 |[score
| 95| FIQCLLLGL ][ 18]
|_1][MRRELLAGI]| 14|

[ 22[FLPFPLVVF || 14|
[ 23][LPFPLVVFF | 14|
[ 9 ILLRITENF [ 13]
[ 26][ PLVVFFIYF ||_13]
| 44|[sHYvAQAGL][ 13|
| 80J[ESFTKRKKK][ 13|
[ 5[ LLAGILLRE || 12]
[ 32 IVFYFYFFL ][ 12]
[ 58][SNPPASASL][ 1]
[ 98] IaCLLLGLL || 12)
[119][CERGYFQGI][ 12

TableXXVII-V10-HLA-
B08-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |[score

ELGTSDWT[ 9
[HJcraceors] o
C4paceLcTsn] o

TableXXVill-V11-HLA-
B08-9mers-191P4D12B

Each peptide is a portion
of SEQ 1D NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each pepfide
is the start position plus
eight.

L
RLRVMVPPL
RLRLRVMVP|[ 22
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TableXXVIil-V11-HLA-
B08-9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

CA 02493923 2005-01-24

[Pos|| 123456789 |[sco

re
[ 8SASLVAGTL][ 17
| 3llsnPPAsAsL] 12

PCT/US2003/013013

TableXXIX-V1-HLA-
B1510-9mers-191P4D12B

[Pos|[ 123456789 |[score]

QARLRLRVM[[ 19|

[ §[vmvPPLPSL] 11]

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

TableXXVIll-V12-HLA-
B08-9mers-191P4D128

Each peptide is a portion
of SEQ ID NO: 25; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight,

TableXXIX-V1-HLA-
B1510-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|| 123456789 |[score]

[Pos|[ 123456789 ](score

THILHVSFL. || 22

[208][ FHLVPSRSM || 20)

[259| WHIGREGAM || 18]

374 YHRRKAQQM|| 17

[ 6|[PEGCSYSTL[[ 10]

393| TRENSIRRL | 17]

[ 36 TSDWIWL ][ 16

[362]] CLLVWVVVL || 18]

[135] GSFOARLRL || 15|

[308] EHSGIYVCH || 15|

[_5|[EPEGCSYST]| ¢
[ 4|EePeccsys| 4

[337][EDSGKQVDL [ 15|

[100 QPPPPRNPL || 14|

TableXXVIll-V13-HLA-
B08-9mers-191P4D12B

[106] NPLDGSVLL ][ 14|

Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[138] QARLRLRVL || 14|

[145] vLVPPLPSL || 14]

[245] LAEASVRGL || 14

277 PPSYNWTRL][ 14!

[325] DSQVTVDVL || 14]

[501]] IYINGRGHL || 14]
| 8JEMWGPEAWL][ 13|

Pos|| 123456789 |lscore]

| 26| TGRCPAGEL || 13|

| 7]lvLapPaEDS| 7]

[ _8|LapPaeDSE][ 4]

[ 1|[squrvovia][ 3]

| 71| DAGEGAQEL|| 13|

| 74| EGAQELALL || 13|
142 RLRVLVPPL || 13|
[151] PSLNPGPAL || 13|

[ 2)lavtvowveap][ 3]

TableXXVIIl-V14-HLA-
B08-9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 29; each
start position is
specified, the length of
peptide is 9 amino acids,
and the end position for
each peptide is the start

[159] LEEGQGLTL || 13|

1197 KHSRSAAVT || 13|
1222]| TCVWSHPGL || 13|

292 GVRVDGDTL || 13|

297|[ GDTLGFPPL || 13]

1351][ VWVGVIAAL || 13

(356] I1AALLFCLL ][ 13]
[403[sHHTDPRSQ][ 13

[404] HHTDPRSQP[ 13

position plus eight.

[419 RAEGHPDSL || 13
[ o[MWGPEAWLL][ 12

[ 1] GPEAWLLLL || 12|
[ 73[ GEGACELAL][ 12|
[ 82[ LHSKYGLHV ][ 12]
[ 88][ LHVSPAYEG || 12)
[105] RNPLDGSVL || 12]
[133] PAGSFQARL || 12|
[213][SRSMNGQPL][ 12]
[382|[ MTQKYEEEL || 12]
[384][ QKYEEELTL ][ 12]
[422] GHPDSLKDN || 12]
[452][ REIETQTEL || 12|
[453| EEETQTELL |[ 12
[484][ HFVQENGTL || 12)
[ 10][WGPEAWLLL]| 11]
[ 12[ PEAWLLLLL |[ 1]
[13)[ EAWLLLLLL || 1]
[ 42 WWLGQDAKL || 11]
[ 80| ALLHSKYGL || 11]
[157][ PALEEGQGL || 11]
[223) cvvsHPGLL || 11]
|226) sHPGLLQDQ || 11]
[240][ LHVSFLAEA || 11]
[315] CHVSNEFSS || 11]
[352] WoviaaLL || 11
[355][_VIAALLFCL || 11
[401) LHSHHTDPR [ 11

PEGRSYSTL [ 11]
[ 44] AWLLLLLLL | 19]
EYECRVSTF ][ 10|
[202)] AAVTSEFHL || 10]
[252] QDGR | 19
[z3s_THLvSF |19

[250] VRGLEDQNL || 10]

[410][ SQPEESVGL ][ 13

[260][ HIGREGAML || 10]

196




WO 2004/016799

TableXXIX-V1-HLA-
B1510-9mers-191P4D12B

CA 02493923 2005-01-24

PCT/US2003/013013

|Pos|| 123456789 |lscore]

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |[score]
REGAMLKCL |[ 10]

[ 44|[SHYVAQAGL|[ 21

[ 74| HHCACFESF |16

[ 46| ywAQAGLEL] 14|

[101][ LGLLKVRPL || 13|

| 32| IVFYFYFFL || 12]

| 58| SNPPASASL || 12]

[ 63][ SASLVAGTL || 12

81| SFTKRKKKL || 12|

96| IQcLLLGLL |[ 12

363 LLvwvwvLm ][ 1]

| 2|| RRELLAGIL || 11]

Each peptide is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peplide
is the start position plus
eight,

[Pos|[ 123456789 |[score]
[ g|[vMvPPLPSL] 14]
[ 5|[RLRVMVPPL][ 13]
[_1][@aRLRLRWM[10]

[ 19|l LFFFLPFPL || 1]

| TableXXIX-V2-HLA-
B1510-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 |[score]

TableXXIX-V7-HLA-
B1510-Smers-
191P4D128

Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

-' SHHTDPRS ﬁ_]
[ 2[HHTDPRSQS| 13

_\

[ 22][ FLPFPLWVF || 11]
[ 47| VAQAGLELL || 11]
[ 73| VHHCACFES ][ 11]
[ 91][ KAFRFIQCL || 11]

[110][QHaGVNSCD] 11
[ 3| RELLAGILL |[ 1]
[ LRiTFNFFL | 10]
[ 15| FNFFLFFFL || 10]

TableXXIX-V12-HLA-
B1510-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 25; each
start position is
specified, the length of
peptide is 9 amino acids,
and the end position for
each peptide is the start
position plus eight.

[ 92|[ AFRFIQGLL || 10]

[dlPecesver_11

[93][ FRFIQCLLL [ 1]

[ 95| Fiactiiat I 1q|

TableXXIX-V10-HLA- |
B1510-9mers-
191P4D12B

TableXXIX-V{13-HLA-
B1510-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

I TableXXIX-VO-HLA-
B1510-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 19; each

start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

QVTVDVLAD][ 3]

[Pos|| 123456789 ][scare]
[ dleTsowTw] 6|
[ 7[ELeTsDWT][ 5]
Cofcmcrsow] 4

[ 8][LeTsowv] -
[ 1]lGRCPAGELG|| 3]

e
EEEs

TableXXiX-V11-HLA-
B1510-9mers-

[ 7)[vLADPQEDS]] 3]
[ 1][savivovia][ 2

[ 4[TvovLaoPQ] 2]
[ ¢|[oviappaeD] 2|
[ 8l[LADPQEDSG][ 2]
[ 3|[VTVDVLADP] 1]
[ 5l[vDVLADPQE][ 1]
[ 9lADPQEDSGK][ 1]

Posi| 123456789 |score]

191P4D12B

eight.

197

TableXXIX-V14-HLA-
B1510-9mers-
191P4D128B

Each peptide is a portion
of SEQ ID NO: 29; each




WO 2004/016799

start position is
specified, the length of
peptide is 9 amino acids,
and the end position for
each peptide is the start
position plus eight.

[Pos][ 123456789 [score]

[ 3|[sNPPasasL[ 12
SASLVAGTL|[ 12

TableXXX-V1-HLA-B2705-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide is
the start position plus
eight.

[Pos|[ 123456789 |[score]
[393][ TRENSIRRL |[ 26|
[250] VRGLEDQNL ][ 25|
[452 REIETQTEL ][ 27|
[135][ GSFQARLRL |[  21]

[213][ SRSMNGQPL ][ 20]

[377][RkaqaMTaK][ 19]
[ 42|[ WLGQDAKL ][ 18]
RVEQPPPPR || 18|
262|| GREGAMLKC || 18]
[351][ vwvGviaaL ][ 18]
[376]|RRKAGOMTQ][ 18]
[399][ RRLHSHHTD ][ 18]
(14 AwLeie [ 17
| 17)| LLLLLLASF || 17]

[105][ RNPLDGSVL ][ 17]
[ 142]| RLRVLVPPL || 17]
| 200][ RSAAVTSEF || 17]
[206]] SEFHLVPSR ][ 17]
[294]| RVDGDTLGF || 17]
[297|[ GDTLGFPPL || 17]
419][ RAEGHPDSL || 17]
498)| GNGIYINGR || 17|

[ 41][ TYWLGQDAK][ 16|
[ 45| GQDAKLPCF | 18]
[ 80][ ALLHSKYGL
[ 96| GRVEQPPPP
[106][ NPLDGSVLL
[145][ VLVPPLPSL || 1g]

[234] QRITHILHV ][ 16

CA 02493923 2005-01-24

PCT/US2003/013013

TableXXX-V1-HLA-B2705-
9mers-191P4D12B

TableXXX-V1-HLA-B2705-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide is
the start position plus
eight.

[Pos|| 123456789 ]jscore]

[243] SFLAEASVR || 16|

IGREGAMLK || 16

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide is
the start position plus
eight,

[Pos|| 123456789 |[score]

| 27| GRCPAGELE || 14|

[ 73|[ GEGAQELAL |[ 14]

[293[VRVDGDTLG|[ 18]

GFPPLTTEH || 16

[337] EDSGKQVDL][_ 16|

CLLWVYWL || 16]

|384)| QKYEEELTL || 16

| 104)| PRNPLDGSV || 14]
[114)[ LRNAVQADE |[ 14
[120]l ADEGEYECR|| 14|

[143]] LRVLVPPLP || 14|

[151][ PSLNPGPAL || 14|

442)| GRSYSTLIT || 16

[157|| PALEEGQGL || 14

476 EGIKQAMNH || 16
[477] GIKQAMNHF || 16

159)| LEEGQGLTL || 14

[ 186] EVKGTTSSR || 14|

| 484|| HFVQENGTL || 16|

[193]| SRSFKHSRS || 14|

[ 1) GPEAWLLLL || 15]

[199]] SRSAAVTSE || 14|

[ 20| LLLASFTGR ][ 1]

|236]|_ITHILHVSF || 14

[ 61]laveavawar] 1§

[277]| PPSYNWTRL || 14|

| 71)| DAGEGAQEL][ 15|

[ 286|| DGPLPSGVR || 14|

| 74 EGAQELALL ][ 15|

[292]| GYRVDGDTL || 14|

[ 75| GAQELALLH ][ 18]

[313|| YVCHVSNEF ||  14]

[ 77][ QELALLHSK ][ 18]

[323| SRDsQvTVD || 14|

|107]| PLDGSVLLR || 15

[ 368][ VWLMSRYHR || 14]

[133[ PAGSFQARL ][ 18]

[375][HRRKAQQMT][ 14|

[139)] ARLRLRVLV ][ 18]

[ 378][KAQQMTQKY|[ 14]

[141][ LRLRVLVPP || 15|

[s86|[ YEEELTLTR ][ 14

[188) KGTTSSRSF | 15|

|408|| PRSQPEESV || 14]

[189][ GTTSSRSFK ][ 15]

[227][HPGLLQDQR][ 14]

[410] SQPEESVGL ]| 14]

[418|| LRAEGHPDS || 14]

[237)| THILHVSFL || 15|

[420][ AEGHPDSLK ][ 14

|263| REGAMLKCL ]| 15]

[444][ SYSTLTTVR || 14|

|283|| TRLDGPLPS || 15|

[459]] ELLSPGSGR || 14|

[333][LDPQEDSGK ][ 15]

[365] VWWWWLMSR ][ 15|

[392[ LTRENSIRR ][ 15|

Coem
[492 LRAKPTGNG || 15]
[ 8[EMWGPEAWL
[ g[MWGPEAWLL] 14]
[ 13[ EAWLLLLLL ][ 14]

[12[ PEAWLLLLL || 13

| 26] TGRCPAGEL ][ 13

[ 36| TSDVWIWVL |[ 13

78| ELALLHSKY |13

| 86| YGLHVSPAY || 13

[foq apreeRveL 13

[124] EYECRVSTF ][ 13]

198

[129] vsTFPAGSF || 13]
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TableXXX-V1-HLA-B2705-
9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide is
the start position plus
eight.

[Pos][ 123456789 _|[score]

[132]| FPAGSFQAR || 13|

[138]| QARLRLRVL || 13|
[202]] AAVTSEFHL |[ 13|

[208] FHLVPSRSM || 13|

[219] QPLTCVVSH || 13|
[222] TOWSHPGL][ 13

[231] LaDaRITHI || 13]

CA 02493923 2005-01-24

TableXXX-V1-HLA-B2705-
9mers-191P4D12B

Each peptide is a portion
of SEQ 1D NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
postion for each peptide is
the start position plus
eight.

[Pos|| 123456789 |score|

[281][NWTRLDGPL|[ 12|

[308]| EHSGIYVCH || 12

[325][ DsqvTvovL || 1]

[355][ VIAALLFCL || 12|

1363 LLWWWVIM || 12]

[369] VLMSRYHRR|| 12|

[370] LMSRYHRRK|| 12|

[252J[GLEDQNLWH][ 13|
[272] sEGQPPPSY]| 13|

[276] PPPSYNWTR|[ 13|

| 372 SRYHRRKAQ|| 12

| 396]| NSIRRLHSH || 12

[435|| VMSEEPEGR|| 12|

[316][HVSNEFSSR ][ 13]

[451] VREIETQTE || 12|

[352) WGVIAALL ][ 13]

[353|] VGVIAALLF ][ 13]
[356] 1aALLFCLL ][ 13]
[ 366]| VWWVIMSRY || 13|

[471| EEDQDEGIK || 12|

[474]| QDEGIKQAM || 12|

| 493|| RAKPTGNGI || 12

|494]] AKPTGNGIY || 12

[382)| MTQKYEEEL || 13|

[391][ TLTRENSIR || 13|
[394] RENSIRRLH |[ 13|

[398]] IRRLHSHHT || 13|

[411]|QPEESVGLR || 13|

(428 KDNSSCSVM][ 13

{440]| PEGRSYSTL || 13]
[ 485 FVQENGTLR | 13|
[487|| GENGTLRAK || ]

[500][ GIYINGRGH

| 10 WGPEAWLLL || 12|

[ 47[ DAKLPCFYR ][ 12
[ 54[YRGDSGEQV]| 12|

[ 68[ARVDAGEGA|| 12|

[127][ CRVSTFPAG || 12

[134[AGSFQARLR ][ 12)

[192[ SSRSFKHSR || 12

[228] PGLLQDQRI || 12]
[245[ LAEASVRGL ][ 12]
[255|| DQNLWHIGR|[__12]

[ 259]| WHIGREGAM][ _12)

[260][ HIGREGAML || 12]

TableXXX-V2-HLA-
B2705-9mers-
191P4D12B
Each peptide is a portion
of SEQID NO: 5; each
start position is specified,
the length of peptideis 9
amino acids, and the end
pasition for each peptide
is the start position plus
eight.
|Pos|| 123456789 |[score]
[ 1|[capakLPCL][ 16
DAKLPCLYR|[ 13

TableXXX-V7-HLA-
B2705-9mers-
191P4D12B

199

PCT/US2003/013013

Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start position plus
gight.

[Pos][ 123456789 |[score]
[ 6][PRSQSEEPE][ 13|
[ 8|[SQSEEPEGR][ 12|

[ 7|RsQsEEPEG] 7]

TableXXX-V9-HLA-
B2705-8mers-
191P4D12B

Each peptide is a portion
of SEQID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |[score]

[ 2J[ RRELLAGIL || 27|

[ 93| FRFIQCLLL || 24

[ 11)[ LRITFNFFL [ 23]

[120][ERGYFQGIF || 22

[ 1] MRRELLAGI ][ 20]

[ 77|[ACFESFTKR]__20]

[ 87][ KKLKKAFRF ][ 20]

[ 3|[RELLAGILL || 18]

ELLAGILLR || 1§]

KRKKKLKKA]l 18]

[ 85|[RKKKLKKAF || 18]

KAFRFIQCL || 18

[ 7 AGILRITF ][ 17]

[ 23|[LPFPLWVFF || 17

[ 83|[ TKRKKKLKK][ 17

[ 99|[ LLLGLLKVR |[_17]

[ 9[ ILLRITENF ][ 16]

[ 80][ ESFTKRKKK][ 16|

KKKLKKAFR |[__16]
[ 13][ ITFNFFLFF ][ 15]
[ 44][SHYVAQAGL lr—l
[ 81][ SFTKRKKKL

[ 97][QcLLLGLLK ][ 15
[101][ LGLLKVRPL |15
[113][GVNSCDCER][ 15

[121][RGYFaGIFM][ 18]




WO 2004/016799

TableXXX-V9-HLA-
B27059mers-
191P4D12B

Each peptide is a portion
of SEQ ID NC: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 ||score

[ 12][ RITFNFFLF ][ 14]

[ 18] FNFFLFFFL][ 14]

LFFFLPFPL || 14

[ 22|[ FLPFPLVVF [ 14

[ 28] VVFFIYFYF || 14]

YFFLEMESH][ 14

[ 46][ YVAQAGLEL][ 14|

| 58][SNPPASASL][ 14]

SASLVAGTL][ 14

[ 92| AFRFIQCLL || 14]

[ o6][ 1QCLLLGLL [ 14

[ 5] LLAGLLRI || 13]

FFLFFFLPF ][ 13]
[ 27][ LwrRIvFY || 13]
FIYFYFYFF ][ 13

| 34|[FYFYFFLEM][ 13|

[ 47)[vAQAGLELL || 13|

[ 66][LVAGTLSVH][ 13]

[ 76][CACFESFTK]| 13]

| 79|[ FESFTKRKK][ 13

[ 95|[ FiacLLLeL [ 13]

[1229[cYFaGIFMQ]| 13]

TableXXX-V10-HLA-
B2705-9mers-
191P4D128

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

| 1[GRcPAGELG][ 14]

[olceorsow] 9

[ g[cTsowTw] 8

CA

02493923 2005-01-24

TableXXX-V10-HLA-
B2705-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |score]
[ 7[RcPAGELGT][ 7]
| _3[cPaGELGTS| g

[ 4[PAGELGTSD|| 5|

[ 5[AGELGTSDV][ 5|

TableXXX-V11-HLA-
B2705-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 |fscore]
[_5[RLRVMVPPL][ 18]
g vverLesL] o)
[ 2J[ARLRLRVMV][ 15|
[ 4[LRLRvMVPP][ 14]

| 6|LRvMvPPLP|| 13|

[ 1[QARLRLRVM|[_11]

| 3[RLRLRVMVP|[ §]

TableXXX-V12-HLA-
B2705-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 25; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

| 6|[PEGCSYSTL][ 13]
| 3|SEEPEGCSY][ 11]

| 8 cCsYSTLTT][ 6

[ 9csysTLTv][ ¢

200
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TableXXX-V13-HLA-
B2705-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

Pos|| 123456789 ][score|

[ 9/ADPQEDSGK][ 16|

TableXXX-V14-HLA- |
B2705-9mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO: 29; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|| 123456789 lscore

| 3][SNPPASASL|[ 14]
[ 8|[SASLVAGTL][ 14]

| 1]lcSSNPPASA|| 6]

TableXXXI-V1-HLA-
B2709-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO:; 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 lscore]

[139)[ ARLRLRVLV || 22|
[250][ VRGLEDQNL ]| 21
[393] TRENSIRRL || 21

213][SRSMNGQPL| 20|

234 QRITHILRV ][ 20
erﬁl

|104]| PRNPLDGSV || 1 ]

408 l PRSQPEESV

135 | GSFQARLRL ]

[142[ RLRVLVPPL || 18]
-—-

[399) RRLHSHHTD [ 16]




WO 2004/016799

TableXXX-V1{-HLA-
B2709-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 |fscore]
| 27][GRCPAGELE][ 14]
GEGAQELAL][ 14|
[ 80J[ ALLHSKYGL || 14
[262) GREGAMLKC]| 14

|263]| REGAMLKCL || 14]

RVDGDTLGF ][ _14]

362 CLLYWWWL [ 14]

[376][RRKAQAMTQ][ 14]
[419][RAEGHPDSL][ 14]
[442][ GRSYSTLTT || 14)

[ 32| GELETSDW [ 13]

[ 34 LETsowiv ][ 13

106)| NPLDGSVLL 13
127]] CRVSTFPAG

[141][ LRLRVLVPP [[_l

(145][ vevePLPSL ][ 13]
[151] PsLNPGPAL || 13)
|283)] TRLDGPLPS || _13]

[324 RosQvTVDV][ 13|
[384] QKYEEELTL || 13)

[466]| GRAEEEEDQ]| 13

[ olmwePEAWLL][ 12]
[42[wicapakL ] 12l

RAKPTGNGI || 13

[ 45[GapakLPCF | 12)

| 68| ARVDAGEGA] 17|

110 GsviLLRNAV || 12|

[ ProsramRL]_1
[143) LRvLVPPLP || 1)

CA 02493923 2005-01-24

TableXXXI-V1-HLA-
B2709-9mers-191P4D12B

PCT/US2003/013013

TableXXX+V1-HLA-
B2709-9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 |score]

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peplide is 9
amino acids, and the end
nosition for each peptide
is the start position plus
eight,

PALEEGQGL ][ 12|

|Pos|[ 123456789 |[score]

AEGSPAPSV][ 12

[200] RSAAVTSEF || 12)

|202] AAVTSEFHL || 12]

[348]] Asvvwvavt || 11
[354) WVGVIAAL |[ 11
[353]] VGVIAALLF |[ 11]

|222] TcvvsHPGL || 12]

[223][ cvvsHPGLL || 19

THILHVSFL || 12]

356]] IAALLFCLL || 11]
359)] LLFCLLWV | 11)

363]] LLWWWwiM || 11]

(323] SRDSQVTVD [ 12]
[352] VWGVIAALL [ 12|

[357] AaLLFoLLY || 12]

[358] ALLFCLLWY || 12]

-F FCLLWWV || 12

[372][SRYHRRKAQ][ 12

- IVINGRGHL || 12]

[ 1[MPLSLGAEM][ 11]

[ 1o wepPeawLLL][ 1]

[ 12l PEAWLLLLL | 11

| 18] EAWLLLLLL ]| 11

| 26] TGRCPAGEL || 11]

I 36 TSowTwL [ 11

71) DAGEGAQEL ‘I 1

100]| QPPPPRNPL

[159][ LEEGQGLTL |[ 1 l

[188] KGTTSSRSF || 11]
[199] SRSAAVTSE || 11]

[203] AVTSEFHLY || 11

|228] PGLLQDQRI || 11)
[232] QDQRITHIL || 11]

(398][ IRRLHSHHT |[ 11]
[418][ LRAEGHPDS || 11]
[428][KDNSSCSVM[ 11]
[492[ LRAKPTGNG ][ 11]
[495] KPTGNGIVL |[ 11
17 LoiiasF [ 10
[ 57|[psGEQvGav][ 10]
[114) LRNAVQADE || 10)

29|| VSTFPAGSF 1 O
37! FQARLRLRV

3 m-
[FRLVPSRS || 10
38 ITHILHVSF |[10]
2 [VsFiagasv |10
[260)] HIGREGAML ][ 10}

juy

@

—
©

ﬂ
(=
[s°)

no
D

[277][PPSYNWTRL][ 1]
[281] NWTRLDGPL
293 VRvDGDTLG ][ 1]

[325] DSQVTVDVL ][ 11

[337][EDSGKQVDL || 11

[345]] LvsAsvwwv || 10]
: 1
55 VIAALLFCL
a0 LroLww | T
7 !

75/ HRRKAQAMT]]  10)
382 MTQKYEEEL ][ 10|

[390]] LTLTRENSI || 10]

HEES
PAHONO]
lalals

(4%
(431

[344] DLVSASVWV || 1]

201

[440][ PEGRSYSTL ][ 10]




WO 2004/016799

TableXXXI-V1-HLA-
B2709-9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.
l@{ 123456783 |(score

[451] VREIETQTE || 10)

459 ElETQTELL ][ 10]

TableXXXI-V2-HLA-
B2709-Smers-
191P4D12B

Each pepfide is a portion
of SEQID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
posttion for each peptide
is the start position plus
gight.

[Pos|[ 123456789 {[score]

| 4][AKLPCLYRG]| 6]

TableXXXI-V7-HLA-
B2709-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start posifion plus
eight,

Pos][ 123456789 |[score]
| 6|[PRSQSEEPE[[ 10|
[ 7RsaseerEg]

TableXXX-V9-HLA-
B2709-9mers-
191P4D12B

Each peptide is a portion
of SEQ 1D NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position far each peptide
is the start position plus
eight.

[Pos][ 123456789 |[score]

CA 02493923 2005-01-24

PCT/US2003/013013

TableXXXI-VI-HLA-
B2709-9mers-
191P4D12B

TableXXXI-V10-HLA-
B2709-Omers-
191P4D128

Each peptide is a portion
of SEQ D NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |lscore

Each peptide is a portion
of SEQID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peplide
is the start position plus
eight.

[Pos|| 123456789 |[score]

[ 7[RRELLAGIL ||‘75]

[ 93| FRFIQCLLL || 23

[ d[eTsowTw][ 12

[ 11][ LRITENFFL || 21]
[ 1)[MRRELLAGI || 18]

_\

__\

[ 5)/AGELGTSDV] 9]

[106][VRPLQHQGV][ 18]

[120][ERGYFQGIF][ 18]

[ 3[RELLAGILL || 16|
[ 87)[KKLKKAFRF|[_14]

[ ot][KAFRFIQCL ||_- 14]

[121][RGYFQGIFM][_14]

| 9| ILLRITFNF [ 1]

RITFNFFLF |[ 13
[ 23| LPFPLVVFF || 18]

[ 32 IYFYFYFFL || 13|
LGLLKVRPL ][ 13

TableXXXI-V11-HLA-
B2709-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NC: 23; each
start position is specified,
the length of peptide is 8
amino acids, and the end
position for each peptide
is the start postion plus
eight.

123456789 |[score]
[ 2J[ARLRLRVMV]| 22|

[ s|[RLRVMVPPL) 16

[ 13l TPNFFLFF || 12)

[ 4JlLRLRVMVPP]| 13

[ 15| FNFFLFFFL || 12]

[ 8|lvmvpPPLPSL][ 13

[ 19 LFFFLPFPL || 19]

[ 6|[LRvMVPPLP 12]

[ 24[FFLPFPLW [ 12)

| 44)sHyvaQacL] 12|

[ 84|[KRKKKLKKA[ 12]

TableXXXI-V12-HLA-
B2709-9mers-
191P4D12B

RKKKLKKAF] 12

AFRFIQCLL || 12]

TableXXXI-V10-HLA-
B2709-Omers-
191P4D12B

Each peptide is a portion
of SEQID NQ: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
gight.

[Pos|| 123456789 |[score|
[ 1]cRcPAGELG] 14
| _6|GELGTSDWV] 13
[ gLeTspwviv] 13]

202

Each peptide is a portion
of SEQ ID NO: 25; each
start position is
specified, the length of
peptide is @ amino acids,
and the end position for
each peptide is the start
position plus eight.

olosvsurv] 11
Celpecosist|_1

TableXXXI-V13-HLA-
B2708-8mers-

191P4D128




WO 2004/016799

Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

CA 02493923 2005-01-24

123456789 |[score

QuivovLAD]| 4

[a]

[ s[voviaopaE|[ 3
[ 6|[DviADPGED][ 3]
SQVTVDVLA][ 2|
[ 4[Tvoviaora)[ 1]
LADPQEDSG|| 1]
[ 9jlaDPaEDSGK][ 1]

TableXXXi-V14-HLA-
B2709-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 29; each
start position is
specified, the length of
pepftide is 9 amino acids,
and the end pasition for
each peptide is the start
position plus eight.

123456789 |[score
[ 3|lsnpPasast 11
[ 8|lsastvacT| 11

NPPASASLV] g

w

[ TableXXXII-V1-HLA-
B4402-Omers-191P4D128

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide is
the start position plus
eight.

Pos|| 123456789 |lscor
AEMWGPEAW|| 2
3 2
]
s
T GEareea
St 7
S| |

52{| REIETQTEL

[\

HE g
WO WO I~ ~

=
N

TableXXXII-V1-HLA-
B4402-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide is
the start position plus
eight.

123456789 _|[score]
272 sEGaPPPSY || 22)

440}{ PEGRSYSTL || 22|

253)] LEDQNLWHI |21
(470][ EEEDQDEGI |[ 21]
AWLLLLLLL ][ 18]
[413] EESVGLRAE ][ 17]

EAWLLLLLL ][ 1]

QPPPPRNPL || 16
[351][ VWGVIAAL ][ 16]

EELTLTREN ][ 16]

[ 9/MWGPEAWLL][ 18]

NPLDGSVLL || 15

[124][EVECRVSTF |[_ 1]

QARLRLRVL || _15]

I 42[ WLGQDAKL || 13]

EDSGKQVDL || 15

[393]] TRENSIRRL ][ 15]

453|| EIETQTELL || 1]

4o

87|| QENGTLRAK , 15]

2
S

PCT/US2003/013013

TableXXXIl-V1-HLA-
B4402-9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide is
the start position plus
eight.

[Pos|[ 123456789 |[score]
[s07]] TEHSGIVVC ][ 14
[319[NEFSSRDSQ[ 14]
[362[ cLLvwwwwL ][ 14]
[387][ EEELTLTRE [ 4]
[394] RENSIRRLH ][ 14]
[420)[ AEGHPDSLK ][ 4]

EEPEGRSYS|[ 14
PLSLGAEMW ][ 13
| 8|[EMWGPEAWL][ 13|
WGPEAWLLL][ 13
[ 11][ GPEAWLLLL || 13]
[A7][ LLLLLLASE ][ 13
[ 34| LETsDWTV [[ 13|

YGLHVSPAY || 13]
(105 RNPLDGSVL | 13

(4]
-

01][ IYINGRGHL || 15]

[ 36| TSDWTWL || 14
[ 74| EGAQELALL |[ 14
[ 78][ ELALLHSKY || 14]
[ 80][ ALLHSKYGL || 14]
[ 98| vEQPPPPRN 14
[135] GSFQARLRL || 14]

a3 [vovepisL | 1

[151)[ PSLNPGPAL || 14]
EEGQGLTLA || 14]

[173][ AEGSPAPSV ][ 14]

[188][ KGTTSSRSF || 13]
[251][RGLEDOGNLW][ 13
[348][ Asvwwvevi |[ 13
352 weviaaLL || 13]
[356]_1AALLFCLL ][ 13]
[378][kaqamTaKY [ 13
[386][ YEEELTLTR || 13
[410] sQPEESVEL || 13]
[446][ sTLTTVREL |[ 13
TELLSPGSG || 1]
AEEEEDQOE |[ 13
[471)[ EEDQDEGIK || 13]

[204][ RVDGDTLGF || 14]

N

203

TableXXXIl-V2-HLA-
B4402-9mers-
191P4D12B




WO 2004/016799

Each peptide is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 |[score]
[ 1lcapakwpet)| 12
[ 2J[apakLpcLY][ 12|
| 4JAKLPCLYRG][ ]

TableXXX!-V7-HLA-
B4402-9mers-
191P4D12B

Each peptide is a portion
of SEQID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 Jscore]
[ 3lHTOPRSQSE][ 5|
[ 1llsheToPRsQ)| 4)
[ 2[HHTDPRSQS| 3]
| 8|lsQSEEPEGR|| 3]
[ 4|[ToPRsaSEE]| 2]

TableXXXIl-V9-HLA-
B4402-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NQ: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 |lscore]
[ 3 RELLAGILL |[ 24
[ 7 AGILLRITF ][ 20
[119][cERGYFQGI][ 20|
[ 23[ LPFPLVVFF [ 17]
[ o] KAFRFIQCL ][ 17]
[TENFFLFF [ 1]
SNPPASASL|[ 15|
[ 63][ SASLVAGTL][ 15|
[ 81][ SFTKRKKKL |15
[ 92J[ AFRFIQCLL ][ 15

CA 02493923 2005-01-24

TableXXXII-V8-HLA-
B4402-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight,
[Pos][ 123456789 |[score]
g RN | 1
FLPFPLVVF ][ 14
RKKKLKKAF || 14)
[101][LGLLKVRPL || 14]
RITENFFLF |[ 13
LFFFLPFPL || 13]
[ 27| LWFFIYFY ][ 13
VVFFIYFYF ][ 13

[ 29 VEFIYFYFY || 13

[ 30 FRIVEYFYF || 13

| 42MESHYVAQA][ 13

|L87|[KKLKKAFRF ][ 13

| 79| FESFTKRKK][ 13

[ 96][ lacLLLGLL || 13
FPLWFFIY ][ 12)
[ 26][ PLWFFIYF ][ 12]
[ 32 ivFYEYFEL [ 19|

[ 47][vAQAGLELL) 12
[ 52|[LELLGSSNP][ 12

[120][ERGYFQGIF][_12]
TFNFFLFFF || 11]
EFPT@W
[ 31)[ FIvFYFYFF || 11
SHYVAQAGL][ 11]

PCT/US2003/013013

TableXXXIl-V9-HLA-
B4402-9mers-
191P4D12B

Each peptide is a portion
of SEQID NO: 19, each
start position is specified,
the length of peplide is 9
amino acids, and the end
pasition for each peptide
is the start position plus
eight.

[ 88| KLKKAFRFI ][ 11]

B4402-9mers-

TableXXX!-V10-HLA-
191P4D12B

Each peptide is a portion
of SEQID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

CdleeLorsow] 1

TableXXXil-V11-HLA-
B4402-9mers-
191P4D128

Each peptide is a portion
of SEQ ID NQ: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 |[score]
[ 2JARRLRVMY][ 7]

[_9MvPPLPSIN][ ¢

TableXXXll-V12-HLA-
B4402-9mers-
191P4D128

204
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Each peptide is a portion
of SEQ ID NO: 25; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 125456789 |lscore]
[ 3][SEEPEGCSY] _j

[ 6|[PEGCSYSTL|[ 21]

e

TableXXXII-V13-HLA-
B4402-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 27; each
start position is spegcified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

SQVTVDVLA]| 4

[ 2[QuivoviAD][ 4]

| 8|[LADPQEDSG] 4]

[ 9jaDPQEDSGK][ 4
[ 3[vivovieor][ 7

[ s|[voviaoraE] 7

[ 6|[ovLaDPQED]| 2|

TableXXXI!I-V14-HLA-
B4402-9mers-
191P4D12B
Each peptide is a portion
of SEQID NO: 29; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

TableXXXIlil-V1-HLA-

B5101-9mers-191P4D12B

CA 02493923 2005-01-24

Each peptide is a portion
of SEQ ID NO: 3; each
start positicn is specified,
the length of peptide is 9
amino acids, and the end
postion for each peptide
is the start position plus
eight.

123456789 _|[score]
DAGEGAQEL|[ 23

[245][ LAEASVRGL || 23]
[287][GPLPSGVRV|| 23]

PCT/US2003/013013

TableXXXIII-V1-HLA-
B5101-9mers-191P4D12B

Each peptide is a portion
of SEQID NC: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

IPos|| 123456789 |iscore]

[347][sasvwvev ][ 23]
[493] RAKPTGNGI ][ 22]

[3a0][ LFoLww |1
[362]] cLLvwwwwL [ 16
@ LTLTRENS| || 16]

KPTGNGIVI || 22]
NPLDGSVLL ][ 21]
138][ QARLRLRVL || 21)

357 AALLFCLLV || 21|

| 34| LETSDWTV 15|

- VAWARVDAG|| 15|

[ 79J[ LALLHSKYG || 15]

[148] PPLPSLNPG || 15

[157|[PALEEGQGL || 20]

GPEAWLLLL ][ _19]
[ 18] EAWLLLLLL ][ 1]
AAVTSEFHL ][ 19]
PGLLQDQRI || 19]
IAALLFCLL ][ 19]

[231][ LQDQRITHI || 1 |
[276][PPPSYNWTR

1338]| DSGKQVDLY
358|| ALLFCLLVV || 15|

[384]| QKYEEELTL || 15|

[361][ FeLLvwvwv ][ 19

[100][QPPPPRNPL [ 18]

407 DPRSQPEESI 15

411]| QPEESVGLR || 15]

[ 22| LasFTGReP || 14]

—_

217|[NGaPLTCVV|| 1§

277||PPSYNWTRL]| 18]

[334][DPQEDSGKQ]| 18]

| 26| TGRCPAGEL] 14|
[ 29][ CPAGELETS | 14)
| 31)[AGELETSDV] 14]

[345][ LvSASVWWY || 18]
|419]| RAEGHPDSL || 18

| 47| DAKLPCFYR|| 14

[ 75| GAQELALLH][ 14]

[ 35 ETsSDWIW [ 17
[ 92/lPAYEGRVEQ]| 17]

[133] PAGSFQARL || 17]

443)| RSYSTLTTV 17

[446|| STLTTVREI

e 1
i
DSGEQVGQV|| 1
R
3 VoLvEASW |18
D ENET T
LLFCLLVW

- || =

03010)!
e Y =]
O'JO)O)O)C)O‘:O)O)

| 82|[LHSKYGLRV][ 14
| 91|[SPAYEGRVE|[ 14
[132][FPAGSFQAR][ 14]
[172[TAEGSPAPS || 14]

[176][sPAPSVTWD [ 14]
[25%][ LEDQNLWHI || 14
286| DGPLPSGYR]_14
[302] FPPLTTERS || 14)
[303][ PPLTTERSG || 14]
[rsteae]_1g
[ 30][PAGELETSD [ 13]
[ 36] TSDWIWL || 13]
[ 50][LPCFYRGDS | 13|
[ 74| EcAQELALL][ 13]

[ o0][vsPAYEGRV][ 13]

102]|PPPRNPLDG || 13|

147) vPPLPSINP || 13

205
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| TableXXXINV1-HLA.
B5101-9mers-191P4D128

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|[ 123456789 ]fscore]
[150][ LPSLNPGPA ][ 13]

[177][PAPSVTWDT][ 13

[178][aPSVTWDTE || 13|

—_

211]|VPSRSMNGQ][ 13

275||QPPPSYNWT][  13]

(5]

[300][ LGFPPLTTE || 13]

322 SsRDSQVTV][ 13

[378|[KaQamTaky][ 13
|478][ IKQAMNHFV ][ 13]
[ [WicaoakL] 12
[ 54]YRGDSGEQV][ 12

| 86| YGLHVsPAY | 12|

[101][PPPPRNPLD || 12|

[109][ DGSVLLRNA][ 12|

[119][QrDEGEYEC|[ 12

NPGPALEEG ][ 12

(159 LEEGQGLTL ][ 12]

|167)| LAASCTAEG ][ 12]
AASCTAEGS || 12

234] QRITHILAV ][ 12]

[265] GAMLKCLSE || 12
HSGIYVCHV || 12|

[339][sckavDLVS][ 12

(47| RaEEEEDQD] 1
QAMNHFVQE][ 12|
[ sl[LeaEmwaPE][ 1]
[ 58][SGEQVGQVA][_11]

| 67]WARVDAGEG][ 11
103][PPRNPLDGS || 1
115 NAVQADEGE]_
137][ FOARLRLRV][ 1
139 ARLRLRVLV][ T

SAAVTSEFH

—_

PO
H
—

n

16][MNGQPLTCV]

IRy | Y
[ N

H
2

47|[EASVRGLED |

[\~
(421
pur'y

61 | IGREGAMLK

EH

)

11

CA 02493923 2005-01-24

TableXXXINI-V1-HLA-
B5101-Smers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 _|[score]

(296|[DGDTLGFPP || _11]

[304|[ PLTTEHSGI ][ 11]

PCT/US2003/013013

TableXXXIlll-V7-HLA-
B5101-9mers-
191P4D12B

Each peptide is a portion
of SEQID NO: 15; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 |[score]

(306] TTEHSGIVV ][ 11]

1310] SGIYVCHVS ][ 11

324/{[RDSQVTVDV || 11
[439][EPEGRSYST][ 11|

TableXXXHl-V3-HLA-
B5101-9mers-
191P4D12B

EEEDQDEGI || 11]

Each peptide s a portiﬂ
of SEQID NO: 19; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

YINGRGHLV |[_11]

TableXXXIH[-V2-HLA-
B5101-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

diFovees| 1
[Hecondrey

TableXXXIN-V7-HLA-
B5101-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

123456789 |[score]

206

123456789 |[score]
| 59][NPPASASLV][ 23]
[ 63][SASLVAGTL][ 21|
o1 aFRriacL] 1
|5 LLAGLIRI || 1q
| 23| LPFPLVVFF ][ 16
rmwvwr%
[ 24)[ PrPLVVFFIL ][ 15|
[107][RPLQHQGVN][ 18]
[ 1[MRRELLAGI][ 14]
| 6] LAGILLRIT ][ 14]
[ 60| PPASASLVA][_14]
[o1][PAsAsLVAG [ 14
[ 67][VAGTLSVHH][ 14
[sgl[ cLLLGLLKV][ 14]
KLKKAFRFI || 13]
119]| CERGYFQGI|[ 13]
[ 49][QAGLELLGS][ 12]
[ 76)[CACFESFTK]| 12]
[ 20][ FFFLPFPLY ]| 11]
[ 50][AGLELLGSS|[ 11]
[21][ReYFaciFM]11]
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TableXXXIIH-V10-HLA-
B5101-9mers-
191P4D12B

Each peptide is a portion
of SEQID NO: 21; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.
pos] 2245678 ore
[ 8llLeTsowTv][ 21|
]:]GTSDVVTV |___;
6][GELGTSDVY]

|_3J[CPAGELGTS 14
[ s|laGELGTSDV|[ 14]
[ 4]PAGELGTSD|[ 13

TableXXX-V11-HLA-
B5101-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

CA 02493923 2005-01-24

TableXXXII-V13-HLA-
B5101-9mers-
191P4D12B

[Pos|[ 123456789 |score]

[ 1|[QaRCRLRVM][ 18]

[ 2J[ARLRLRVMY][ 11]

[ 5|[RLRvmvePL][ 9]

Each peptide is a portion
of SEQID NO: 27; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos| 123456788 |[score]
[ 8|LADPQEDSG] 12

[ 6|pvLADPED| g

[ 3|[vivDVLADP][ 5]

TableXXXIIll-V14-HLA-
B5101-9mers-
191P4D12B
Each peplide is a portion
of SEQ ID NO: 28; each
start position is
specified, the length of
peptide is 9 amino acids,
and the end position for
each pepfide is the start
position plus eight.

[Pos][ 123456789 |[sccre]
C4leeasasiv] 2
SASLVAGTL|| _21]
[ slPPasastval 1
| 6|PASASLVAG|[ 14]

PCT/US2003/013013

TableXXXIV-V1-HLA-A1-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is

the start position plus nine,
[Pos|| 1234567890 |[score]

36| TSDVWTWLG || 17]

QELALLHSKY |[_17]
308l TTEHSGIVVC || 17]
[377]RkAQQMIQKY][ 17]
[T apeesvaLmAl 17
[437|[SEEPEGRSYS][_17]
l471| EEDQDEGIKQ][ 17|
[184][DTEVKGITSS|[ 16|
[304][ PLTTEHSGIY ][ 16]
[332][VLDPQEDSGK][ 1]

[365][ VVWVLMSRY || 16]

385|| KYEEELILTR || 16]

457 I QTELLSPGSG| 16

| 85||KYGLHVSPAY || 15|

e NAVaRDEGEY]| 9]

[ g[vmverpsL] g

TableXXXIV-V1-HLA-AT-
10mers-191P4D12B

[ 4[LRiRvmvep] 7]

TableXXXHi-V12-HLA-
B5101-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO:; 25; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight,

Each peptide is a portion of
SEQID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

Pos] 25456785 Joor]
[ gj[csvsTirIv][ 17]

[ 8lfePeccsysT]| 1]

| e|[PEGCSYSTL[ 9|

[ 7|[EcesysTiT][

[Pos][ 1234567890 [score]

LSEGQPPPSY ][ 30]

l436|MSEEPEGRSY][ 30]

[ 45)[GQDAKLPCFY]| 25|

[405]] TDPRSQPEEH__]

[493][ RAKPTGNGIY |
[158)] ALEEGQGLTL |

11 1
1
1
453 EETaTELLS || 1

[205]| TSEFHLVPSR ][ 18]

TableXXXIV-V2-HLA-A1-
10mers-191P4D12B

Each peptide is a portion
of SEQID NO: 5; each
start position is specified,
the fength of peptide is 10
amino acids, and the end
position for each peptide is
the start posiion plus nine.

] 1234567890 [score]
[ 2J[capAKLPCLY][ 27]

TableXXXIV-V7-HLA-A1-
10mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|| 1234567890 |[score]

Q!!!Q[

207

[ 4nToPRSQSEE[ 29]
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TableXXXIV-V9-HLA-A1-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is spegified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567820 |score|

CA 02493923 2005-01-24

Each peptide is a portion
of SEQ ID NO: 23; each

start position is specified,

the length of peptide is 10

amino acids, and the end
position for each peptide
is the start position plus

nine.

[Pos][ 1234567890 ][score]

[ 28][ VWFFIVEYFY [[_19

| 10]MYPPLPSLNP|| 10)

| 9jvmvPPLPSLN[ 7
[ 7JLRVMVPELPS|[ 6

PCT/US2003/013013

[ _3)[ssNPrasasL] 10]
SNPPASASLY][ §|
NPPASASLVA| 7]
[ 8|/ASASLVAGTL][ 3|

TableXXXV-V1-HLA-
A0201-10mers-191P4D12B

[ 24)[ PFPLWEFIY || 18]
[ 2| RRELLAGILL [ 17]
YFFLEMESHY ][ 17]
PLVVFFIYFY |[ 16]
VNSCDCERGY|[ 1]
[ 82)[ FTKRKKKLKK ][ 15]
[ 39][FLEMESHYVA [_|
[116][SCDCERGYFQ

[118] DCERGYFQGI 13

TableXXXIV-V12-HLA-A1-
10mers-191P4D12B
Each peptide is a portion of
SEQ ID NO: 25; each start
position is specified, the
length of peplide is 10
amino acids, and the end
position for each peptide is

the start position plus nine.

| 78] CEESFTKRKK][ 12|

[ 33| YEYFYFELEM || 11|

[ 41][EMESHYVAQA] 1

[ 51)[GLELLGSSNP

[Pos][ 1234567890 ][score]

[ 3|MSEEPEGCSY][ 30)

Each peptide is a portion of
SEQ D NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[ 4|[sEEPEGCSYS|[ 16|

[ 64] ASLVAGTLSV || ﬂ
[ 57|[ssNPPAsASL][ 1]
[ R ]
[ 16| NEFLFFELPF | 9]
[ 47| VAQAGLELLG][ 4
[ 92| AFRFIQCLLL || 9|
[93 FRAIQCLLLG || 9
IQCLLLGLLK [ ]

TableXXXIV-V13-HLA-A1-
10mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 27; each
start position Is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

TableXXXIV-V10-HLA-AT-
10mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|| 1234567890 ][score]

[ sllacELcTSDWV][ 12|
| 2|[GRCPAGELGT]| 10]
[10)[cTSowWIWL|[ 7

TableXXXIV-V11-HLA-A1-
10mers-191P4D12B

1234567890 |[score]

[ 9/lLaDPQEDSEK|[ 14|

[ 5|[TvOvLADPQE][ 10]

[ 2] QVTVDVLADH__J

[ 4][VIVDVLADPQ

DSQVTVDVLA 6|

—

TableXXXIV-V14-HLA-A1-
10mers-191P4D12B
Each peptide is a portion
of SEQID NO: 29; each
start position is specified,
the length of peptide is 10
aming acids, and the end
position for each peptide
is the start position plus
ning,

Pos][ 1234567890 ][score]
FLAEASVRGL || 30)
[358][ ALLFCLLWWV |[ 29
-m-
SMNGGPLTCV][ _27]
8| ALEEGQGLTL |_
o Lot |
[ DLVSASWW || 29
ELETSDWTV ][ 24]
239(| ILHVSFLAEA || 24]
426][ SLKONSSCSV [ 24
[ 81][ LLHSKYGLHV ][ 23]
[ RVPRLPSL | 29
(16| LLLLLLLASF || 27|
[350] WwevIAAL ][ 22)

(362][ CLLvwyvviM ][ 22

392|] LTRENSIRRL || 2]

354]] GVIAALLFCL || 2]
[355][ VIAALLFCLL || 21]
[ 79[ LALLHSKYGL |[ 20|
[236]] ITHILHVSFL ][ 2q]
[346][ vsaswwwvav ][ 20]
[500] GIVINGRGHL ][ 20]
[141][ LRLRVLYPPL ][ 19]
[351][ vwvGvIAALL || 19]
[356][ IAALLFCLLY |[ 19|
[477][ GIKQAMNHFV || 19]

[ 10][AsLVAGTLSV

208

[ 15]] WLLLLLLLAS ][ 1]
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TableXXXV-V1-HLA-
A0201-10mers-191P4D12B

Each peptide is a portion of
SEQID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|| 1234567890 |score]
[ 17)[ LLLLLLASFT |[ 13|
[ 41| TvLGQDAKL ][ 18]
[112] VLLRNAVQAD || 18]

[ E T
- 2)[ TAEGSPAPSV ][ 18]

[201][ SAAVTSEFHL ]
[221] LTCWSHPGL ][ 1§
[249][ SVRGLEDQNL [_|
[347)[ sAsvvwGvI

[360][ LFCLLVVWVV

418|| LRAEGHPDSL ]I—_l
WGPEAWLLLL][ 17]
[ 13 EAWLLLLLLL ][ 17]
FTGRGPAGEL ][ 17]
GDSGEQVGQY][  17]

[ 70][VDAGEGAGEL][ 17]
[ 73] GEGAQELALL || 17]
[132][ FPAGSFQARL ][ 17]

[137][ FQARLRLRVL || 17]

[202]] AAVTSEFHLV ][ 17

[241][ HVSFLAEASV | ﬂ

[305]] LTTEHSGIYV ]

[363][ LLVWWVVLMS l

[389|[ ELTLTRENSI | 1

[ 18]] LLLLLASFTG || 1e|

QVGQVAWARV] 16|

[ 89][HVSPAYEGRV][ 18]

[138][ QARLRLRVLY ][ 18]

[140] RLRLRVLVPP || 1g]
70 LuSRYARRKA] 14
g GRoYSILTTV |1
[ 7][AEMWGPEAWL
[ ePeawLLLLL | 18]

CA 02493923 2005-01-24

A0201-10mers-191P4D12B

PCT/US2003/013013

TableXXXV-VI-HLA. |

TableXXXV-V1-HLA-
A0201-10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
iength of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|[ 1234567820 |[score]

LLLLASFTGR |[ 15

Each peptide is a portion of
SEQID NO: 3; each start
position is specified, the

length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

LRAKPIGNGI |[ 14

[ 34| LETSDWTWV ][ 15]

[ 72| AGEGAQELAL ][ 15|

[181][VTWDTEVKGT || 15|

[229] GLLODQRITH |[ 18]

[262)[ GREGAMLKCL || 15|

[209][ TLGFPPLTTE || 15)

[321][FSSRDsQVTV ][ 18]

343)| VDLVSASVWV || 1 Q

349|| SVVVVGVIAA ,

[397][ SIRRLHSHHT H__I

[409|[RSQPEESVGL || 15]

[448][ YSTLTTVREL |[ 1]

[447) TLTTVREIET |[ 1]

[460] LLSPGSGRAE || 15
[501][ IYINGRGHLV ][ 18]
[ 12[ PEAWLLLLLL || 14]
[ 20 LLLASETGRC ][ 14]
LLASFTGRCP || _14]
| 35| ETSDWWTWWL || 14]
[ 80] ALLSKYGLH |14
[ 87)[GLHVSPAYEG ] 14
1107][ PLDGSVLLRN || 14]

TableXXXV-V2-HLA-
A0201-10mers-
191P4D12B

Each peptide is a portion of
SEQID NO: 5; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position pius nine.

LGQDAKLPCL[ 18]
_slcLvRapsGEQ 1
[ 6|[KLPCLYRGDS][_11]

[111]| SVLLRNAVQA || 14

[113]| LLRNAVQADE || 14]

|150|] LPSLNPGPAL |[ 14

|156]| GPALEEGQGL || 14)

[178] APSVTWDTEV ]__]

TableXXXV-V7-HLA-
A0201-10mers-
191P4D12B

Each peptide is a portion
of SEQID NOC: 15; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

| 9[sasEePEGRS][ 4]

[195]] SFKHSRSAAV

[233] DQRITHILHV 14!

TableXXXV-V9-HLA-
A0201-10mers-191P4D12B

SGVRVDGDTL|[ 14

DTLGFPPLTT [ 14

GIYVCHVSNE ][ 14)

(323 sroSQuTVDV [ 4]

RDSQVIVDVL ][ 14

[332[VLDPQEDSGK [ 14]

QUDLVSASV || 14

[452)] REIETQTELL || 14

Each peptide is a portion of
SEQ ID NQ: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|[ 1234567890 |[score
[100][ LLGLLKVRPL ][ 26
L5 LLAGILLRIT ][ 24

209
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TableXXXV-V9-HLA-
A0201-10mers-191P4D12B

Each peptide is a portion of
SEQID NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|[_1234567890_|lscare

[ 95][ FIQCLLLGLL [ 23]
[ 4 erelr ] 22
(10| LRITENFFL || 22
[ 48] YVAQAGLELL || 22

[ 18] FLrFFLPFPL ][ 21]
FIYFYEYFFL ][ 19

[ 57][ SSNPPASASL] 19|
[ 97 QCLLLGLLKV ][ 19]
RFIQCLLLGL ][ 18

[ 99][ LLLGLLKVRP || 18]
[105[KVRPLQHQGV][ 18
LPFPLWEFFL|[ 17

[ 64[ASLVAGTLSV || 17

| 22| FLPFPLWVFF || 1§
[ 38 FFLEMESHYV][ 16

[ 53[ELLGSSNPPA|| 18]

[ 62[ ASASLYAGTL || 16]

[ 65| SLVAGTLSVH]| 16|

[ 90| KKAFRFIQCL || 18]
KAFRFIQCLL || 16

[ 9[ ILLRITFNFF || 15]

[ 39[FLEMESHYVA|[ 15|

[ 9g[ CLLLGLIKVR ][ 15

[103|[ LLKVRPLQHQ ][ 15|

[ 41)[EMESHYVAQA[[ 14

| 54|/ LLGSSNPPAS ||
| 58 SNPPASASLV || 14

|102]| GLLKVRPLQH || 14]
[108][PLaHQGVNSC][ 14]
[128]FMQAAPWEGT][ 14]
[ 19| LFFFLPFPLY [ 13]
[ 20| FrrLPEPLVY [ 13
[ 45[HYVAQAGLEL || 13]

[ [ MRRELLAGIL || 12

[ 26| PLWFEIYFY || 12|

[ 48] AQAGLELLGS || 12|
| 61]| PASASLVAGT

[ 66][ LVAGTLSVHH |

CA 02493923 2005-01-24

TableXXXV-V9-HLA-
A0201-10mers-191P4D12B

PCT/US2003/013013

Each peptide is a portion of
SEQID NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine,

[Pos|| 1234567890 |score

[ gl[cCsysILTTV][ 1§
[ 6[EPEGCSYSTLI[ 10
SVMSEEPEGC|[ _§]

[ 70][ TLSVHHCACF [ 12|

[ 92| AFRFIQCLLL [ 12]

TableXXXV-V10-HLA-
A0201-10mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

1234567890 |[score]
[ 8[ELGTSDWTV][ 25
[ 10][cTspvvrvvL] 1§
[ 9[LGTSDwvTvY][ 15
|_5|PaceLGTSDV][ 13

TableXXXV-V11-HLA-
A0201-10mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO; 23; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each pepfide is
the start position plus nine.

1234567890 |[score]
[ 8J[RvMVPPLPSL][ 22|
[ 5|[LRLRVMVPPL][ 19]
[ 2[@ARLRLRVMV][ 18]
RLRLRYMVPP][ 12
i FommRwi 11
[ 6][RLRVMVPPLP][ 11|
[ 9|[vmMvPPLPSLN][ 11]

TableXXXV-V12-HLA-
A0201-10mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 25; each start

TableXXXV-V13-HLA-
A0201-10mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peplide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 fscore]
[ 3|[QvTvDVLADP|[ 9|

[ 9llLabPQEDSGK][ 9]
[ 2fsavivoviao] g

TableXXXV-V14-HLA-
A0201-10mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO: 29; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide
is the start position plus
nine.

[Pos][ 1234567890 |lscore]
[ 3|[ssnPPAsASL] 19|
[ fo][asLvagTisv][ 17]
[ 8|[ASASLVAGTL| 1]
[ 4jlsnPrasasLy| 14]
[ 7|[PASAsLVAGT|[ 12|

[_fLcssnppasA 1d]

TableXXXVIVIHLA- |
A0203-10mers-191P4D12B

position is specified, the

210

Each peptide is a portion of
SEQ ID NO: 3: each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.
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Pos|| 1234567890 |lscore]

160]| EEGQGLTLAA || 19

[194][ RSFKHSRSAA |[_19]

[349][ svwwvaviaa ][ 19]

[ 59| GEQVGQVAWA][ 18

[239][ ILHVSFLAEA ][ 18]

[161] EGQGLTLAAS || 17

[195] SEKHSRSAAY 17l
[350]| VVVVGVIAAL

- GAEMWGPEAH——I
[ 14][ AWLLLLLLLA [T 10]
[ 22][ LASFTGRCPA
[ 3] WivvigapA || 1d]

DSGEQVGQVA[| 10
GQVAWARVDA][ 10|
[ 67|[WARVDAGEGA][ 10|

DAGEGAQELA]l 10
SKYGLHVSPA ][ 10
[108][ LDGSVLLRNA |[_10]

YECRVSIFPA || 10)
PLPSLNPGPA || 10|

LEEGQGLTLA || 1]

[164] GLTLAASCTA ][ 10]

ASCTAEGSPA ][ 10]
SRSFKHSRSA || 10]
[237)] THILHVSFLA || 10]
-W-
-LSGKQVDLVSA

[348] ASVWWWVGVIA

. LMSRYHRRKA”———I
[417][ QPEESVGLRA ][ 10]
[459][ ELLSPGSGRA ][ 10)
[472)] EDQDEGIKQA ][ 1]
[485][ FYQENGTLRA || 10]
[ 6|[GAEMWGPEAW][ 9]

WLLLLLLLAS ][ 9]
[ 23[ ASFTGRCPAG ][ 9
[ VIVWLGQDAK ][ 9]
[SGEQVGQVAW]| 9
[EQUeQuiAR] 9
QVAWARVDAG|[ 9|
ARVDAGEGAQ|| 9
72| AGEGACELAL |
B YGLVSPAY |9

E=S

o (4]
2llz]2] 2z]s]s]
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TableXXXVI-V1-HLA-
A0203-10mers-191P4D12B

Each peptide is a portion of
SEQ D NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the slart position plus nine.

[Pos][ 1234567890 |[score]
[109] DESVLLRNAV ][9]
[112][ VLLRNAVQAD ][ 9]
ECRVSTEPAG ][9]
[131][ TEPAGSFQAR || 9]
[150][ LpSLNPGPAL | 9]
165 LTILAASCTAE |[
170 scTAEGSPAP || 9

] ruAveEvE ||
LHVSFLAFAS ][ 9
[258][ LWHIGREGAM ][9]
[340]] GkQvDLysAS [ 9]

[371][MSRYHRRKAQ 9]
[412[ PEESVGLRAE || 9
[460][ LLsPGSGRAE || 9]
[473] DoDEGKOAM [ 9]
[486][ VOENGTLRAK || 9]

TableXXXVI-V2-HLA-
A0203-10mers-
191P4D128
Each peptide is a portion
of SEQ ID NO: 5; each
start posiion is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide
is the start position plus
nine.

[Pos|[ 1234567890 |[score]
[160][EEGQGLILAA] 19

TableXXXVI-V7-HLA-
A0203-10mers-
191P4D128

[Pos|{1234567890] score|
| NoResultsFound. |

TableXXXVI-V9-HLA-
A0203-10mers-
191P4D128

211

PCT/US2003/013013

Each peptide Is a portion of|
SEQ ID NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

pos 1284567850 Joor|
o o] s

[ 41][EMESHYVAQA
LGSSNPPASA 18

[124] FQGIFMQAAP [ 17]
[ 59|[NEPASASLVA] _10]
AGTLSVHHCA][ 10|
[122]| GYFQGIEMQA][ 1]
[aolevesivaa) o]
EEN D
[ 54[LLGssePAS][ 4
| 56/[GSSNPPASAS |__||
[ 60][PPASASLVAG] 9]
RN

| 84][ KRRKKLKKAF |9

TableXXXVI-V10-HLA-
AD203-10mers-
191P4D12B

| NoResultsFound. |

TableXXXVI-V11-HLA-
AD203-10mers-
191P4D12B

L NoResultsFounu

TableXXXVI-V12-HLA-
A0203-10mers-
191P4D128B

Pos][123456 7890/ score]

NoResultsFound. |

TableXXXVI-V13-HLA-
AD203-10mers-
191P4D12B
Each peptide is a portion
of SEQID NO: 27; each
start position is specified,
the length of peptide is 10
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amino acids, and the end

position for each peptide

is {he start position plus
nine.

[Pos][ 1234567880 [[score
[ 1]psavrvovial 10

[_2|lsavivovan] 9|
|_3fQuTvovLADP g

TableXXXVLV14-HLA-
A0203-10mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO: 29; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos)| 1234567890 J[score]
[ 6|nePasisLvA] 10
[ 2|lcssnprasas|| ¢
[ 6|[PPASASLVAG][ 9]
SSNPPASASL][ ¢
PASASLVAGT|| §]

—_

L=

TableXXXVII-V{-HLA-A03-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is

the start position plus nine.

1234567890 ] score

332|| VLDPQEDSGK|[ 26|

!E

[260] HIGREGAMLK | 25
[111][ SVLLRNAVQA || 24
[128][ RVSTFPAGSF || _24]
E 2
22l QVDLVIOW | 2

!

[I%)
n

o=
(2281 K=1]K=>1]K="]

58|[ ALLFCLLVWV
16][ LLLLLLLASF || 2

40)] RLRLRVLYPP

N

35|[ RITHILHVSF
29/[ GLLQDQRITH

76/[RRKAQAMTQK

I ALLHSKYGLH || 2

[
N

! N
== NN e ]| ed |

LW
(o]
g
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TableXXXVIl-V1-HLA-AQ3-
10mers-191P4D128

Each peptide is a portion of
SEQID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

PCT/US2003/013013

[ TableXXXVil-V1-HLA-A03-
10mers-191P4D128

[Pos][ 1234567890 |[score]
(152 SLNPGPALEE || 20]
[203]] AVISEFHLVP ||_20]

[284|[RLDGPLPSGV] 20|

[345][ LVSASWWG || 20]

[352][ vwavIAALLF ][ 20]

[369][ VLMSRYHRRK]__20]

LLLLLLASFT || 19]

365|| VWWVVLMSRY || 19

[419][RAEGHPDSLK |19

LLLLASFTGR ][ 1§
ELETSDWTV ][ 1]
AVQADEGEYE|[ 18]

[142][ RLRVLVPPLP || 1]
(124 [RVLVPRLPSL | 1)

[344] bLysasvwv ][ 18]

[351)[ WYGVIAALL || 18]

[359][ LLECLLWWV || 1]

[400/[ RLHSHHTOPR][_1g]
[450][ TVREIETQTE || 18]

WLLLLLLLAS ][ 17]
LLLLLASFTG [ 17
VVLGQDAKLP || 17

113][ LLRNAVQADE || 17]

VLVPPLPSLN ][ 17]

[188)[ KGITSSRSFK || _17]

18
[197][KHSRSAAVTS ][ 17]

294]|RVDGDTLGFP|| 17|

PLITEHSGIY || 17]
AQELALLHSK ][ 16]

[ 81][ LLHSKYGLHV || _16]

VLLRNAVQAD || 16

GEYECRVSTF|[ 16}
[146][ LVPPLPSLNP || 16]

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine,

16

CWSHPGLLQ

[224][ VVSHPGLLQD || _1§]
[249][ SVRGLEDQNL || 18]
[368] VWLMSRYHRR ][ 18]
TLRAKPTGNG ][ _16]
[ 49][KLPCFYRGDS |[_15]
[ 61][QveavAwaRY|[ 15|
[ 77][ QELALLHSKY || 15

[ 97][RVEQPPPPRN|[ 15

164][ GLTLAASCTA
241
VSFLAEASVR || 1]
B
267)| MLKCLSEGQP|[ 18]
[268] PLPSGVRVDG][_ 15|
[299][ TLGFPPLTTE ][ 15|
[311][ GIYVCHVSNE || 15]
DVLDPQEDSG][ 18]
[354|_GVIAALLFCL | 1
KYEEELTLTR ][ 15]

[417][ GLRAEGHPDS 18]

TLAASCTAEG ][ 16]

212

DWIWLGQD || 14]
4t vvieapakL ][ 14
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TableXXXVII-V1-HLA-AQ3-
10mers-191P4D12B

CA 02493923 2005-01-24

Each peptide is a portion of
SEQID NO: 3; each start
posttion is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is

the start position plus nine.

1234567890 |[score]
[ 64]|QVAWARVDAG][ 14
[ 89|[HVSPAYEGRV][ 14]

[179][PSVTWDTEVK][ 14
[209][HLYPSRSMNG][ 14]

TableXXXVII-V2-HLA-A03-
10mers-191P4D128

Each peptide is a portion of
SEQID NO: 5; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[238]] HILHVSFLAE |[ 14
[292[GVRVDGDTLG][ 14

[316][ HVSNEFSSRD][ 14
[350] wyvGvIAAL ][ 14

[Pos|[ 1234567890 |[score

[ 9|cLYRGDSGEQ][ 1§
[ 6|[KLPCLYRGDS][ 15|
| 10|[LYRGDSGEQV|| 11|
[ 3][apAKLPCLYR][ 10]
GQDAKLPCLY]| 9|
AKLPCLYRGD][ _§|

[363][ LLywvwvims |~ 14

366|[ VWWVLMSRYH ][ 14]
FVQENGTLRA][ 14
[ 2|[PLsLGaEMwG][ 13]
VVIVVLGQDA][ 13]
VLGQDAKLPG || 13|
[ 87|[GLHvSPAYEG][ 13|
[104] PRNPLDGSVL][ 13]

[214][RsMNGaPLTC]_13]
|275][QPPPSYNWTR]| 13|

TableXXXVil-V7-HLA-AD3-
10mers-191P4D12B

Each peptide is a portion of]
SEQID NO: 15; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peplide is
the start position plus nine.

[Pos[ 1234567890 |fscore]

[357] AALLFCLLWV ][ 13]
[s73][RyHRRKAQAM][ 13|
[389][ ELTLTRENSI || 13

| 8|RSQSEEPEGR][ 9
[_2|[sHHToprsas| g

|_4nToPrsaseE] §

[396][ NSIRRLHSHH || 13]

[a15] SvaLRAEGHP [ 13]

TableXXXVII-V9-HLA-A03-
10mers-191P4D12B

TELLSPGSGR || 13
[459)| ELLSPGSGRA][ 13

ELALLHSKYG ][ 12

149)| PLPSLNPGPA || 12

[230]] LLaparITHI [ 12]

[244][ FLAEASVRGL [ 12

WHIGREGAML][ 12
[270|[ CLSEGQPPPS

[285][LDGPLPSGWR][ 12

[327)[@vavoworal[ 12

[436][MSEEPEGRSY|[ 12

[486] VQENGTLRAK [ 12]

Each peptide is a portion of
SEQID NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

1234567890 |[score]
SLVAGTLSVH][ 24
[ 9] ILLRITENFF ][ 21]
LVAGTLSVHH|[ 21
CLLLGLLKVR ][ 21]
RITFNEELFF |[ 19
IQCLLLGLLK || 19
[108][KVRPLQHQGV]| 19
[ 22)[ FLPFPLVVFF || 18

[ 99)[ LLLGLLKVRP || 18]

213

PCT/US2003/013013

TableXXXVII-V9-HLA-AQ3-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

ELLAGLLLRI ][ 17

| 21)[ FFLPFELVVF |[_17]

TLSVHHCACF|[ 17
[ 82| FTKRKKKLKK ][ 17
[ 26][ PLYWFEYFY | 1]

[ 28] WEFIYEYFY |16

[ 8[ GILLRITFNF [ 15

[ 75|[HCACFESFTK][ 18]
| 88][ KLKKAFRFIQ ][ 15]
EEEnR
[ 27][ LvvrFIYFYF ][ 14]
[ 50][AGLELLGSSN][ 14|
ESR
ACEESFTKRK][ 14
[ 8] LLAGILLRIT ][ 13]
RPLQHQGVNS][ _13]

[ 31)[ FIYFYEYFFL [ 17 -
[ 54|[LLGSSNPPAS][ 12

[ 62][ ASASLVAGTL || 12]
[ 85|[RKKKLKKAFR][ 12|
[108][PLOHQGYNSC| 12
GIEMQAAPWE|| 12
FLEFFLPFPL || 1]
[YVAQAGLELL][ 11]
[SVHHCACFES|[ 11|

—
=[|O|I[N[[SD[XR]|[S

FESFTKRKKK|[ 1]
SFTKRKKKLK || 11]
100 LLGLUKVRPL ][ 11]
103][LLKVRPLQRQ][__11]
126)|QGIFMaaAPW]| 1]

TableXXXVII-V10-HLA-

A03-10mers-191P4D12B
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Each peptide is a portion

of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 |score]
| 8|[ELGTSDWIV] 1q]
[ 7lceLeTsowT] 12
[ 3|[RCPAGELGTS|[ 11|
[ 4[cPAGELGTSD] 9]

[1olcrsowrwi[ g

[ 6[AGELGTSDW] g

TableXXXVil-V11-HLA-
AQ3-10mers-191P4D128
Each peptide is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.
[Pos][ 1234567890 |[score]
[ 4R_RLRvmMVPP|[ 27
[ 6|[RLRVMYPPLP| 18
|__8J[RvMvPELPSL]| 15
[ 10][MVPPLPSLNP]| 16

ARLRLRYMVP] 13

[ 2[@ARLRLRVMV][ 12]

TableXXXVI-V12-HLA-
A03-10mers-191P4D12B
Each peptide is a portion of
SEQ ID NO: 25; each start
position is specified, the
length of pepiide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 |[score]

[ 10][CSYSTLTTVR ﬁ
[ 1)[svMSEEPEGC
[ 3|MSEEPEGCSY

[ 6|[EPEGCSYSTL H_J
[_4[seePECesYS|| 7]

[_8lEccsystLir)_ 7]

TableXXXVIl-V13-HLA-
A03-10mers-191P4D128

] Each peptide is a por’[ioﬂ

CA 02493923 2005-01-24

of SEQID NO: 27; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|[ 1234567890 |[score]

[ 9|[LADPQEDSGK][ 1§]

[_3J[avTvovLaoe]|

| 7[pvLADPQEDS|| 14
[ 8|[vLADPQEDSG| 14
TVDVLADPQE|[ 13|

TableXXXVII-V14-HLA-
AC3-10mers-191P4D12B

PCT/US2003/013013

I TableXXXVIII-V1-HLA-AZ6-
10mers-191P4D12B

Each peptide is a portion of
SEQID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

Each peptide is a portion
of SEQID NO: 29; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptida is
the start position plus nine.

[Pos]| 1234567890 [score]
ASASLVAGTL][ 12]
SNPPASASLV][ 0]
[ 10][AsLvAGTLSV][ 10|
SSNPPASASL|[ 9|
NPPASASLVA|[ 9|
[ 2lessnprasas| g
[ i[icssherase]
[ 6j[PPASASLVAG] ¢
[ 9l[sAsLvacTLS][ 6
[_7llPAsASLVAGT] s

TableXXXVII-V1-HLA-A26-
10mers-191P4D12B

Each peptide is a portion of
SEQID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine,

[Pos)| 1234567890 |[score]

DVWTWLGQD][ 28]

[ 35| ETSDWIWL ][ 27]

[350][ WwwavIAAL || 27]

354|| GVIAALLFCL || 26

365|| WVVVLMSRY |l 25

[ 41][ TWLGQDAKL || 24]

13 EAwLLeiiL | 23]

RVLVPPLPSL | 2]
ETQTELLSPG |[ 23]
[392][ LTRENSRRL ][ 29|
[476][ EGIKQAMNHF || 22)
[236][ ITHILRVSFL || 21]
RVSTFPAGSF || 20]

[439][ EPEGRSYSTL ][ 20]

EQPPPPRNPL][ 19|
[249|[SVRGLEDQNL][ 19
VVGVIAALLF |[ 19]
LWWVIMSR [ 19]
[ 25|[FTGRCPAGEL ][ 17]
DTEVKGTTSS|[ 17
[223][ CYSHPGLLQ][ 17]
[123 GEveCRVSTF |1
LTCVVSHPGL || 18]
24][ WSHPGLLQD ][ 16]

| DGDTLGFPPL ][ 16|
EDQDEGIKQA || 16|
WGPEAWLLLL][ 18]
(3 EcETsowy |1
[ 60]EQVGQVAWAR][ 15]
[ 64/[QVAWARVDAG][ 15|
(115 NAVQADEGEY |15
[130][ STFPAGSFQA ][ 15|
[161][EGQGLTLAAS ][ 15]
[291) SGVRVDGDTL]_ 1]
[204][RVDGDTLGFP ]| 15|

[327][QvTvDVLDPQ][ 15|

[395][ ENSIRRLASH |[ 15|

H
N
—

I\

H
(<o
[s7)

EN
INe]

7

B

214

|421][EGHPDSLKDN [ 15]
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TableXXXVIII-V1-HLA-A26-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO:; 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine,

[Pos|| 1234567890 |score]

EIETQTELLS | 15

[204]| VTSEFHLVPS || 14

[222) TovvsHPGLL ][ 14

235| RITHILHVSF |[ 14

244|| FLAEASVRGL || 14|

[247[EASVRGLEDQ][ 14|

259 WHIGREGAML][ 4]

[293) VRVDGDTLGF ]| 14

[308][ EHSGIYVCHV ][ 14]
[328][ VTVDVLDPQE || 14

EDSGKQVDLY][ 14

[345]| LvsASwWwWVG || 14|

[366][ VWLMSRYH][ 4]

[367][VWVLMSRYHR][ 14

[414)[ESVGLRAEGH][ 4]

-‘DNSSCSVMSEH—_I

[436][MSEEPEGRSY]
-] LTTVREETQ || 14

[449|[ TTVREIETQT || 14

[450] TVREIETQTE || 14]

[452| REETQTELL ][ 14
[483)[NHFVQENGTL ][ 14]

[ 1][ PEAWLLLLL ][ 13)

[ 12| PEAWLLLLLL ][ 13

[ 16][ LLLLLLLASF || 13]

| 40][ VTWLGQDAK][ 13
LGQDAKLPCF | 13

[158][ ALEEGQGLTL ][ 13]

SVIWDTEVKG][ 13
[181][VTWDTEVKGT][ 13
[203] AVTSEFHLVP ||

[233][ DORITHILHY || 13
[255][ DONLWHIGRE |13

[30s]| LTTEHSGIVV || 13|

[306][ TTEHSGIVVC || 13]

[438][EEPEGRSYST|[ 19
[441] EGRSYSTLTT|[ 13

EEDQDEGIKQ][ 13

CA 02493923 2005-01-24

PCT/US2003/013013

TableXXXVIll-V1-HLA-A26-
10mers-191P4D12B

TableXXXV!{I-V9-HLA-A26-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
postion is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 ][score]

[485][ FVQENGTLRA][ 19|

[500][ GIYINGRGHL ][ 13]

TableXXXVIII-V2-HLA-
A26-10mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of pepfide is 10
amino acids, and the end
position for each peptide is
" {ithe start position plus nine.

[Pos] 1234567890 |[score]

[ 1)[LcopAKLPCL][ 18]
[ 4|pAKLPCLYRG][ 12]

[ 2|[capAKLPCLY]| 10]

TableXXXVHI-V7-HLA-
A26-10mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|[ 1234567890 fscore]
[ 4lHTDPRsQsEE[_10]

[ 6|pPRSQSEEPE|| ¢

[ 9|lsaseEPEGRs|| 4]

1234567890 |[score

[ 27][ LVFFIYFYF |[ 229
[ 48] YVAQAGLELL][ 29

[ 43|[ESHYVAQAGL][ 18]

[ 94 RFIQELLLGL | 17]

[ 95|[ FIQCLLLGLL ][ 17]
[ 41][EMESHYVAQA][ 18]
ELLAGILLR ][ 15|
[ 37)[ YFFLEMESHY][ 1§]
[ 12| RITENFFLFF ][ 14]
HYVAQAGLEL][ 14
[ 16][ NFFLFFFLPF ][ 13]

[ 21][ FFLPFPLVVF |[ 13

| 8| GILLRITENF |[ 12

LRITFNFFLF || 12|
[ 18] FLFFFLPFPL || 12)
[ 22| FLPrPLWVFF [ 1]
[ 29| VFFIYFYFYF || 12

TableXXXVIII-VI-HLA-A26-
10mers-191P4D12B

Each peptide is a portion of
SEQID NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peplide is
the start position plus nine.

[ 30| FFIYFYFYFF ][ 12]
[ 31| FIVFYFYFFL ][ 19|
KKAFRFIQCL || 12]

[100][ LLGLLKVRPL ][ 12]
ERGYFQGIFM][ 12

[ 1) MRRELLAGIL || 11]

[ 57][SSNPPASASL ][ 11]

| 62[ ASASLVAGTL |__j
| 72][SVHHCACFES]

105][KVRPLQHQGV]
[113][GVNSCDCERG][ 11[

|Pos] 1234567890 [[score

[ 13| TFNFFLFFF || 24]

28| wrrivEYRY || 24]

[ 80][ ESFTKRKKKL || 23]

215

TableXXXVII-V10-HLA-
A26-10mers-191P4D12B
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Each pepfide is a portion
of SEQID NO: 21; each

start position is specified,

the length of peptide is 10
amino acids, and the end
position for each peptide
is the start position plus

ning.

[Pos|[ 1234567890 |[score]
[ 10[eTsowrwi[ 17
ELGTSDWTV][ 15

TableXXXVIlI-V11-HLA-
A26-10mers-191P4D12B
Each peptide is a portion
of SEQID NO: 23, each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide
is the start position plus
nine.

[Pos)[ 1234567890 ][score]
|_8JRvmvpPPLPS[ 23]
| §J[LRiRvMVPP [ 12]
MVPPLPSLNP|[ 12|

TableXXXVIll-V12-HLA-
A26-10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 25; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|[ 1234567890 |fscore

[ 6|[EPEGCSYSTL]| 2]

[ 3|mSEEPEGCSY|[ 14
[ 5[EEPEGCSYST|| 13

[ 8EccsysirT) 13

[ 1|[svmseEEPEGC][ 12

[ TableXXXVII-V13-HLA-
A26-10mers-191P4D12B

Each peptide s a portion
of SEQ ID NQ: 3; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

1234567890 |[score
[ 7]bvLADPQEDS| 13

CA 02493923 2005-01-24

QVTVDVLADP]| 15
VIVDVLADPQ|[ 13
[ 5|[TvovLADPQE] 12]
[2[savTvovLap|[ 1]
[ 1|[psquTvDvLal[

TableXXXVIll-V14-HLA-
A26-10mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 29; each

start position is specified,

the length of peptide is 10
amino acids, and the end
position for each peptide
is the start position plus

nine.

[Pos|[ 1234567890 |[score]
SSNPPASASL][ 11]
[ 8lasAsLVAGTL][ 11]
[ 6l[PPAsAsLVAG][ g

TableXXXIX-V1-HLA-
B0702-10mers-191P4D12B

Each peptide is a portion of
SEQID NQ: 3; each start
posttion is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 |score]
[132] FPAGSFQARL || 24]
[150][ LPSLNPGPAL || 24
[ 11)[ GPEAWLLLLL || 23]
[439][EPEGRSYSTL || 23]
[156][ GPALEEGQGL || 21]
[276][PPPSYNWTRL][ 21|
[176][ sPaPSVTWDT][ 19|
[103][ PPRNPLDGSV ][ 1§]
[407][ DPRSQPEESV || 19
[411][ QPEESVGLRA || 18
[ 35)] ETSDWIWL || 17
[72[scearaEiAL] 17
503 PPLTTENSGL]_19
(334)[DPQEDSGKQV][ 18]
i RosavivovL |1
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TableXXXIX-V1-HLA-
B0702-10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos]| 1234567890 |[score]

[ 7][AEMWGPEAWL][ 14

[ 9|[MWGPEAWLLL][ 14
CPAGELETSD || 14
[ 91|[SPAYEGRVEQ][ 14
| 99

[ eol[EQPPPPRNPL[ 14]
158|| ALEEGQGLTL || 14

296|{ DGDTLGFPPL || 14

RSQPEESVGL][ 14
[ 8|[EMwePEAWLL][ 13
EAWLLLLLLL || 13]

| 70][VDAGEGAQEL][ 13

[ 73] GEGAQELALL
[101][PPPPRNPLDG || 13
[108][ RNPLDGSVLL || 13
[106] NPLDGSVLLR ][ _13]
LRLRVLVPPL || 13]
PSRSMNGQPL||  13]
ITHILHVSFL || 13]
259)| WHIGREGAML || 13
[277) PPSYNWTRLD
287
VWGVIAALL [ 13]
355|] VIAALLFCLL || 13|
[100] @PPPPRNPLD || 12]
[104][ PRNPLDGSVL
187
148] PPLPSLNPGP ][ 12|
154|[NPGPALEEGQ][ 12]
EEGQGLTLAA || 12]
[211][vPSRSUNGGP][_12]

LQDQRITHIL || 12
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TableXXXIX-V1-HLA-
B0702-10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 10
amino aclds, and the end
position for each peptide is
the start position plus nine.

[Pos|| 1234567890 |lscore]
FLAEASVRGL || 12
[262[GREGAMLKCL][ 12|

[308][ EHSGIVVCHY || 12]

[337][EDSGkavDLV][ 12|

[350][ WiwveviaaL || 12]

[383)[ TQKYEEELTL || 12

392) LTRENSIRRL ][ 12]
[441)[EGRSYSTLTT ][ 12|
452 REETQTELL 12
25| FTGRCPAGEL
[ 41 TWLGQDAKL F_l
[ 56)[cDSGEQVGQV][ 11|
[138]| QARLRLRVLY || 11]

147|| VPPLPSLNPG || 11]
201]| SAAVTSEFHL || 1]
QPLTCWSHP | 11]
[221][ LTevvsHPGL [ 11]
QPPPSYNWTR][_11]

[280][ YNWTRLDGPL|[ 1]

[354]] GVIAALLFCL || 11

[357] AALLFCLLWY || 11

ALLFCLLYWV |[ 11]
[418][ LRAEGHPDSL || 11}
[423][HPDSLKDONSS || 11]
[451][ VREIETQTEL || 11]
[462][ SPGSGRAEEE || 11
[500][ GIVINGRGHL || 11]

TableXXXIX-V2-HLA-
B0702-10mers-
191P4D12B

Each peptide is a portion of]
SEQ ID NO: 5; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 |lscore]

[ 1][LGQDAKLPCL] 11]

CA 02493923 2005-01-24

TableXXXIX-V2-HLA-
B0702-10mers-
191P4D12B

Each peptide is a porticn of
SEQ ID NO: 5; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

PCT/US2003/013013

[Pos|[ 1234567890 |[score]
[ 7][LPCLYRGDSG][_10]

[ 10]LyreDscEQV] 0]

TableXXXIX-V7-HLA-
B0702-10mers-
191P4D12B

Each peptide is a portion

of SEQID NO: 15; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|[ 1234567890 |[score]
[ _6]pPRSQSEEPE]| 19|

TableXXXIX-V9-HLA-
B0702-10mers-
191P4D12B

Each peptide is a portion of

position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 |score]
[ 59|[NPPASASLVA][ 20]
- LPFPLVVFFI || 19
[ 25][ FPLWFFIVE || 17]
(o2 AFRFGoLLL | 14
PPASASLVAG|[ 14

[ 10][ LLRITFNFRL || 13|
HYVAQAGLEL|[ 13
ASASLVAGTL|| 13
[ 94|[RFIQCLLLGL || 13]

[100][ LLGLLKVRPL ][ 13
(107 RPLQHOGVNS| 13
[ 1|[MRRELLAGIL ||_12]
.] TFNFFLFFFL H 12

SEQID NO: 19; each start

TableXXXIX-V9-HLA-
B0702-10mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

1234567890 _|[score|
[ 90]] KKAFRFIQCL ][ 12]
[ 2[RRELLAGILL || 11]
[ 12)[ RITENFFLFF || 1]
FLFFFLPFPL || 11]
[ 31 FIVEYFYFRL [ 11]
[ 46| YVAQAGLELL][ 11]
| 53|[ELLGSSNPPA][ 11]
[ 61][PASASLVAGT [ 11]
[ 64][ASLVAGTLSV][ 1]
[ 80J[ESFTKRKKKL] 1]
[ 9|[ KAFRFIQCLL || 11]
ELLAGILLRI |[ 1]
[ 16][ NFFLFFFLPF || 10]
[ 21][ FFLPFPLVVF ][ 10]
[ 22| FLPFPLVVFF || 10)

[ 87][ KKLKKAFRFL ][ 1]

[ 98][ FIQCLLLGLL || 10]

[105][KVRPLQHQGV][ 10]
[119[CERGYFQGIF][ 10 ﬂ
| 5[ LLAGILRIT ][9]

[ 9[ ILLRITFNFF

[ 20|[ FFFLPFPLVWV

[ 33| YFYFYFFLEM ||j

[ 41][EMESHYVAQA 9
LGSSNPPASA|[ 9]
[ 70][TLSVHHCACF][ 9|
[ 83|| TKRKKKLKKA][ 9]
[ 84|[KRKKKLKKAF][ 9

[120][ERGYFQGIFM][ 9
[123][ YFQGIFMQAA][ 9]
TableXXXIX-V10-HLA-
BO702-10mers-
191P4D12B

] SSNPPASASL @]
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Each peptide is a portion the length of peptide is 10 TableXXIV-V11-HLA-
of SEQ ID NC: 21; each amino acids, and the end AD203-9mers-
start position is specified, position for each peptide 191P4D12B
position for eﬁlCh peptidg is | 123456789ﬂ|score I NoResultsFound. |
the start position plus nine. |DSQVTVDVLA|| 8]
[Pos|[ 1234567890 |[score TableXXIV-V12-HLA-
IﬂSDVVTVVL” 16] E!SQVTVDVLAD” 4| AD203-9mers-
191P4D12B
[ 4|[cPAGELGTSD][ 14
TableXXXIX-V14-HLA- [Pos|[123456789)|scor]
I————IGELGTSDVVT I——|11 B0702-10mers- |-NOResultsFound l
|_g[ELeTsowiv] 11] 191P4D128B -
2||GRCPAGELGT, o Each peptide is a portion
| AGELGTSDVV” g]l of SEQID NO: 29; each TableXXIV-V13-HLA-
start position is specified, A0203-Smers-
[_ollLoTspwivv][ e the length of peptide is 10 191P4D128
[ 5|[PacELGTSDV][ ¢ amino acids, and the end [Pos][123456789|[score
! position for eac.h‘ peplide l NoResultsFound. |
is the start position plus
TableXXXIX-V11-HLA- nine.
B%?i‘lg;”;és' [Pos][ 1234567890 [jscore] Tab/'fo)%g{'g\g;':m
Each peptide is a portion M’PASASL\W| 20) 181P4D12B
of SEQID NO: 23; each [ 6|PPASASLVAG| 14 [Pos][123456789][score]
t;tarlt pofr']t'o? 'S stpdemﬁ e1d(,) ]ASASLVAGTN 13] | NoResulisFound. |
amino acds, and e end [ 3[sShPPASASL] 12
position for each peptide is [ 7|lPasasLvacT] 11| TableXLI-V1-HLA-
S’tart position pluis[nine.’ |ASLVAGT|_SV“ 11| 81212-418?26&8-
[ 5|[LRLRvMVPPL][ 13| L1
LRVMVPPLPSLlL 13 TableXL-V1-HLA-B0B- [_NoResulsFound. |
QARLRLRVMV][ 11 10mers-191P4D12B
Cilrosmcrm s TR
o [ NoResulisFound. | 191PADI2E
|Pos||1234567890][score]
R b Ceretrons |
191P4D12B 191P4D12B
Each peptide is a portion [Pos]|123456789)[score nglgﬁ')-_lig,?;lﬁ-
3f £5Q D NO: 25; each | NoResultsFound. | 191P4D12B
position is specified,
the length of peptide is 10 , 1234567890
amino acids, and the end TableXXIV-V9-HLA- | NoResultsFound, |
po::ri]tiontfﬂ eac.rtll peptlide A?g?&%”}g? '
is the start position pius
nine. 123456789 [score] Tgﬁ%—ﬁgﬁfﬂ-
[Pos][ 1234567890 [lscore | NoResultsFound. | 19154D12eés-
[_elEPEccsvsni 29
TR T TRV IO | NoResuftsFound. |
B0702-10mers- AD203-9mers-
191PAD19B 191P4D128 TableXLI-V10-HLA-
Each peptide is a portion B}ggglg?;gs
of SEQ ID NO: 27; each |_NoResultsFound, |
start position is specified, mw
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TableXLI-V10-HLA-
B1510-10mers-
191P4D12B

| NoResultsFound. |

TableXLI-V11-HLA-
B1510-10mers-
191P4D12B

| NoResulisFound. |

TableXLI-V12-HLA-
B1510-10mers-
191P4D12B

| NoResultsFound. ]

TableXLI-V13-HLA-
B1510-10mers-
191P4D12B

| NoResultsFound. ]

TableXLI-V14-HLA-
B1510-10mers-
191P4D12B

| NoResultsFound. |

TableXLIl-V1-HLA-
B2705-10mers-
191P4D12B

| NoResultsFound. |

TableXLll-V2-HLA-
B2705-10mers-
191P4D12B

| NoResultsFound. ]

TableXLII-V7-HLA-
B2705-10mers-
191P4D128B

| NoResultsFound. ]

TableXLil-V9-HLA-
B2705-10mers-
191P4D12B

CA 02493923 2005-01-24

TableXLII-V9-HLA-
B2705-10mers-
191P4D12B

| NoResultsFound. |

TableXLI-V10-HLA-
B2705-10mers-
191P4D12B

| NoResultsFound. |

TableXLll-V11-HLA-
B2705-10mers-
191P4D12B

| NoResultsFound. |

TableXLII-V12-HLA-
B2705-10mers-
191P4D12B

| NoResultsFound. |

TableXLlI-V13-HLA-
B2705-10mers-
191P4D12B

| NoResultsFound. |

TableXLIl-V14-HLA-
B2705-10mers-
191P4D128

[Pos][1234567890][score]

LNoResultsFound. T

TableXLIll-V1-HLA-
B2709-10mers-
191P4D12B

| NoResultsFound. |

TableXLIll-V2-HLA-
B2709-10mers-
191P4D12B

| NoResultsFound. |

TableXLIIFVZ-HLA- |

B2709-10mers-
191P4D12B

PCT/US2003/013013

TableXLill-V7-HLA-
B2709-10mers-
191P4D12B

| NoResulisFound. |

TableXLIN-V9-HLA-
B2709-10mers-
191P4D12B

| NoResultsFound, |

TableXLIll-V10-HLA-
B2709-10mers-
191P4D12B

| NoResultsFound. |

TableXLIH-V11-HLA-
B2709-10mers-
191P4D12B

[Pos||1234567890][score

| NoResultsFound. |

[ TableXLIl-ViZ-HLA.
B2709-10mers-
191P4D128

| NoResultsFound. [

TableXLIll-V13-HLA-
B2709-10mers-
191P4D12B

| NoResultsFound. |

TableXLlI-V14-HLA-
B2709-10mers-
191P4D12B

| NoResultsFound, |

TableXLIV-V1-HLA-B4402-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|| 1234567890 |[score

1234567890|[score
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TableXLIV-V1-HLA-B4402-
10mers-191P4D128

Each peptide is a portion of
SEQ D NC: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

1234567890 |[score]
REIETQTELL |[ 28]
[ 7)[AEMWGPEAWL] 24]
(12 PEAWLLLLLL || 23]
[ 73] GEGAQELALL || 27
[ 77)[ QELALLHSKY || 27)
GEYECRVSTF || 22)
[336] QEDSGKQVDL || 27]
EEEEDQDEGI |20
[ 99| EQPPPPRNPL || 1g]
[174][EGsPaPSVTW|[ 1§
ETSDWIWL |[_17]
[ 72[ AGEGAGELAL || 17]
[ 13][ EAWLLLLLLL ][ 1g]
[134] AGSFQARLRL || 16|
[476][ EGIKQAMNHF || 16
of[wepeAwLL| g
VEQPPPPRNP || 1]
[158][ ALEEGQGLTL || 15
[173][ AEGSPAPSVT |_15]
273|[EGQPPPSYNW][ 15|
VWWGVIAAL ][ 18]
[387| EEELTLTREN || 18]
(58] EELTLTRENS | 19
37| SEePEGRSYS | |
471|| EEDQDEGIKQ || 1
1 1
1
04 PRNPLDGS VL]
[RNPLOGEVLL || |
50] LPSLNPGPAL || 1

06)| SEFHLVPSRS || 1

46]| AEASVRGLED || 1

w

mH
!ooo
—

-—
—

—

H—_‘_L_‘
Wil
2l I K=] K=

O
[72]

ARNN
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TableXLIV-V{-HLA-B4402-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each pepfide is
the start position plus nine.

GREGAMLKCL || 14]
92[ LTRENSIRRL |[ 1
35| RSGPEESVGL]L
12 PEESVGLRAE |1
1
39][ EPEGRSYSTL ][ 1
B3 KHFVQENGTL [ _f
94)[ AKPTGNGIYI |[ 1
1
1] CPEAWLLLLL | i
(6| s | 1
[ 32| GELETSDOWT || 19
[128] RVSTFPAGSF || 13
[141] LRLRVLVPPL ][ 13
|159][ LEEGQGLTLA || 13]
SRSAAVTSEF || 13
SGVRVDGDTL ||_13]

SE-
N
—_

H
WL

I

B

.
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TableXLIV-V{-HLA-B4402-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

1234667890 |fscore]|

[ 70][ VDAGEGAQEL ||_12]
[125] YECRVSTFPA || 12]
[144][ RVLVPPLPSL || 12
[230][ LLaDaRITHI [ 12
FLAEASVRGL
[249][ SVRGLEDGNL || 12
|263][ LEDONLWHIG | 12]
[271][ LSEGQPPPSY || 17]
[272][ SEGQPPPSYN ][ 17]
[347] sasvwwvavi || 19
[377][RkaQQMTOKY [ 17]
389 TawvEEELTL ]| 1
[394][ RENSIRRLHS || 12]
(449 PEcRSYSTLT | 19
= S

|458][ TELLSPGSGR ][ 12]

[324)[RosQvTvbvL || 13
[351][ VWWVGVIAALL |[ 13
[352) WGVIAALLF || 13
[493][ RAKPTGNGIY || _13]
[_1][MPLSLGAEMW][_12
[ 25][ FTGRCPAGEL || 12
TVVLGQDAKL || 19|

@

QDAKLPCFY || 12

220

TableXLIV-V2-HLA-
B4402-10mers-
191P4D12B
Each peptide is a portim
of SEQ ID NO: 5; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

TableXLIV-V7-HLA-B4402-
10mers-191P4D12B
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Each peptide is a portion of
SEQ D NO: 15; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

1234567890 |[score]
[ 2[sHHTDPRSQS] 4
[ 4|[HTOPRSQSEE]| 4]
[ 1|[HSHHTOPRSQ][ 2|
[ 5[TDPRSQSEEP|[ 2
| 9|[soseePecrs|| 2|
[ 3[HHTDPRSQSE| 1]
[ 7|[PRsaseEPEG][ 1]

|_8|[RSQSEEPEGR| 1]

TableXLIV-V9-HLA-B4402-
10mers-191P4D12B

Each peptide is a portion of
SEQ D NO: 19; each start
position is specified, the
length of peptide is 10
amino acids, and the end -
position for each peptide is
the start position plus nine.

1234567890 |[score]

119]| CERGYFQGIF ][ 21]
| 80| ESFTKRKKKL ][ 18]
(9 RELLAGILR ||
[ 21][ FFLPFPLWF || 17]
[ 11][ LRITFNFFLF || 1]

[ 16][ NFFLFFFLPF |[ 1]
[ 62 ASASLVAGTL|[ 18]
[ 79| FESFTKRKKK ][ 18]
| 84][ KRKKKLKKAF |[ 18]
| 91)| KAFRFIQCLL ][ 15]
[EI[ AFRFIQCLLL || 15
[ 94| RFIQCLLLGL || 15|
[ 9| ILLRITENFF ][ 14
(1] ITFNFFLFFF |14

[ 23|[ LPFPLWVFFI || 14]
FFIYFYFYFF || 14]
LEMESHYVAQ][ 14]
MESHYVAQAG|| 14]
SSNPPASASL][ 14]
[ 90][ KKAFRFIQCL ][ 14]
QGIFMQAAPW][ 14
RRELLAGILL ][ 13]
TN R
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TableXLIV-V9-HLA-B4402-
10mers-191P4D12B

Each peptide is a portion of
SEQID NO: 19; each start
pasition is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos|| 1234567890 |[score]

__ 6| LAGILLRITF |[_13]

[ 18] FLFFFLPFPL || 13

| 22| FLPFPLWVFF ][ 13]

[ 24|[ PFPLWWFFIY ][ 13

| 25| FPLWFFIF ][ 13

[ 26] PLWFFIYFY || 13

| 28] WFFIVFYFY ][ 13
[ 37|[YFFLEMESHY][ 13]
| 52| LELLGSSNPP][ 13|

[ 86][ KKKLKKAFRF ][ 13]
[100]| LLGLLKVRPL ][ 13]

[ 12 RITFNFFLFF ][ 1]

VFFIYFYFYF ][ 12]

[ 46][ YVAQAGLELL | 12]

| 87| KKLKKAFRFI ]

5[ Fooar |
[114][VNSCDCERGY][ 12

[ 1)[MRRELLAGIL][ 11]
[ 14)[ TENFFLFFFL ][ 11]
[ 70][TLSVHHCACF][ 11]
[ 73[VHHCACFESF]| 11]

[ 7[[ AGILLRITFN o
LLRITFNFFL

[ 27][ LWFFIYFYF |__]

PCT/US2003/013013

is the start position plus
nine.

1234567890 ][score]

GTSDWIWVL| 18]

[ 7l[cELeTsowT][ 14|

TableXLIV-V11-HLA-
B4402-10mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 ][score]

[ 5|[LRLRvMVPPL][ 13
[ g[RvMvPPLPSL][ 12
[ 3JARLRLRVMVP][ 7]
TableXLIV-V12-HLA-
B4402-10mers-
191P4D128

Each peptide is a portion of
SEQ ID NO: 25; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567890 |[score]
| 4|[seePEcCsYS|[ 14
[ 6j[EPEGCSYSTL][ 14
[[Eepeccsver] 1
[ 7[PEGCSYSTLT|[ 11]
MSEEPEGCSY][ 10]
TableXLIV-V13-HLA-
B4402-10mers-
191P4D12B

[ 31 FIFYFYFFL |10
(18] DCERGYFQGI|[ 1]

TableXLIV-V10-HLA-
B4402-10mers-
191P4D12B
Each peptide is a portion
of SEQ ID NQ: 24; each
start position is specified,
the length of peptide is 10
amine acids, and the end
position for each peptide

221

Each peptide is a portion of
SEQ ID NO: 27; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[Pos][ 1234567820
SQVTVDVLAD| 6]
[oraeDsara)__
[ 9JlLabPQeDSGK][ 4]

[ 1[osavivovia] 2]
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| 4fvivoviapral[ 2|
[ 5|[TvDvLADPGE[ 2]

[ 6|[vDvLADPQED|[ 2

TableXLIV-V14-HLA-
B4402-10mers-
191P4D12B

Each pepfide is a portion
of SEQ ID NO:; 29; each

start position is specified,

the length of peptide is 10
amino acids, and the end
position for each peptide
is the start position plus

nine.

[Pos|| 1234567890 |[score]
ASASLVAGTL][ 18]

TableXLV-V1-HLA-
B5101-10mers-
191P4D12B

| NoResultsFound. |

TableXLV-V2-HLA-
B5101-10mers-
191P4D128B

| _NoResultsFound. |

TableXLV-V7-HLA-
B5101-10mers-
191P4D12B

| NoResultsFound. |

TableXLV-V9-HLA-
B5101-10mers-
191P4D12B

| NoResultsFound. |

TableXLV-V10-HLA-
B5101-10mers-
191P4D12B

| NoResultsFound. |

TableXLV-V{1-HLA-
B5101-10mers-
191P4D12B

CA 02493923 2005-01-24

Pos]|1234567890]|score]

[ NoResultsFound. |

TableXLV-V12-HLA-
B5101-10mers-
191P4D128

{Pos][1234567890][score]

|__NoResultsFound. |

TableXLV-V13-HLA-
B85101-10mers-
191P4D12B

| NoResultsFound. |

TableXLV-V14-HLA-
B5101-10mers-
191P4D12B

| NoResultsFound.

TableXLVI-V1-HLA-DRB1-0101-
15mers-191P4D12B

Each peptide is a portion of SEQ ID
NO: 3; each start position is
spegcified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen,

[Pos|[ 123456785012345_ |[score]

279|| SYNWTRLDGPLPSGV ][ 35|

[140]| RLRLRVLVPPLPSLN |[ 32|

[205]| TSEFHLVPSRSMNGQ ][ 32]
[209] TLGFPPLTTEHSGIY |[ 32
[ 37][ SDVVTVVLGQDAKLP || 31]
[ 40][ VTWLGQDAKLPCFY || 31]
[340]] GKQVDLVSASWWG || 31]
[348][ “svvwvGViAALLFCL || 31]
(144 RVLVPPLPSLNPGPA || 30|
[147][ VPPLPSLNPGPALEE || 30|
[350][ vwwGVIAALLFCLL ][ 30)
[ 51][PCFYRGDSGEQVGQV[_ 28]
[ 12| PEAWLLLLLLLASFT ][ 27]
[247][ EASVRGLEDQNLWHI || 27
[358][ ALLFCLLWYWLMS || 27]
[371][MSRYHRRKAQQMTQK]| 2]
[_6|[ GAEMWGPEAWLLLLL || 23]
[ 13[ EAWLLLLLLLASFTG || _25]
[ 14 AWLLLLLLLASFTGR || 25

[ 1] WLLLLLLLASFTGRC || 29

PCT/US2003/013013

TableXLVI-V1-HLA-DRB1-0101-
15mers-191P4D128

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen,

Pos][ 123456789012345_|[score]

[ 19][ LLLLASFTGRCPAGE || 25|
102)| PPPRNPLDGSVLLRN || 25]

|109]| DGSVLLRNAVQADEG || 25|

|122]| EGEYECRVSTFPAGS || 25|

[193][ SRSFKHSRSAAVTSE || 25
[239][ ILHVSFLAEASVRGL || 25|

255]| DQNLWHIGREGAMLK || 25|

265|| GAMLKCLSEGQPPPS || 25

[310][_SGIVVCHVSNEFSSR |25
[454] IETQTELLSPGSGRA |[_ 25|

| 64| QUAWARVDAGEGAGE][ 24

( 76] AQELALLHSKYGLHV || 24
[ 79| LALLHSKYGLHVSPA |[ 24
[126][ ECRVSTFPAGSFQAR || 24

166]| GPALEEGQGLTLAAS || 24
[162]] GQGLTLAASCTAEGS || 24]
[181] VIWDTEVKGTTSSRS || 24]

(210][ LVPSRSMNGQPLTCV || 24]

[213][ SRSMNGQPLTCVVSH || 24

[282[ WTRLDGPLPSGVRVD || 24
[347) SASVWVVGVIAALLF ][ 24]
[353] VGVIAALLFCLLVW || 24

[357][ AALLFCLLWAVVLM || 24
[354][ LVWVWVLMSRYHRRK || 24]

[395]] ENSIRRLHSHHTDPR || 24|
[442| GRSYSTLTTVREET || 24]
[ 16][ LLLLLLIASFTGRCP || 23]
[ 28] RCPAGELETSDWTV || 23]
[184][ DTEVKGTTSSRSFKH ||_ 23|
[228] PGLLQDQRITHILHV || 23]

23

(233 DQRITHILHVSFLAE
(289]] LPSGVRVDGDTLGFP || 23
339]| SGKQVDLVSASVWWV || 23]

346]| VSASVWWVGVIAALL || 23]
[381] FOLLWW\WWVLMSRYH || 23]

[424] PDSLKDNSSCSVMSE || 23
[448]_LTTVREIETQTELLS || 23]

[457] QUELLSPGSGRAEEE || 23

[483]] NHFVQENGTLRAKPT || 23
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TableXLVI-V1-HLA-DRB1-0101-
15mers-191P4D12B

TableXLVI-V1-HLA-DRB1-0101-
15mers-191P4D12B

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen,

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

[Pos][  123456789012345 |[score]

[_3|[LSLGAEMWGPEAWLL][ 22

[ 55[RGDSGEQVGQVAWAR|[ 22

[ 59][GEQVGQUAWARVDAG|[ 27

[141]] LRLRVLVPPLPSLNP || 22

[204)] VISEFHLVPSRSMNG || 27

[250][ VRGLEDQNLWHIGRE || 22|

[268][ LKCLSEGQPPPSYNW || 22]

[311][ GIYVCHVSNEFSSRD || 22

[Pos|[  123456789012345 |[score]

| 67][ WARVDAGEGAQELAL|[ 17]

[ 68 ARVDAGEGAQELALL || 17]

[ 83| HSKYGLHVSPAYEGR || 17

(15[ RNAVQADEGEYECRV [ 17]

[125]] YECRVSTFPAGSFQA || 17]

135][ GSFQARLRLRVLVPP || 17]

[148][ PPLPSLNPGPALEEG || 17]

[150] LPSLNPGPALEEGQG || 17

[327) QuTvDVLDPQEDSCK ][ 27]

[360][ LFCLLVWWWMSRY || 22

451)| VREIETQTELLSPGS |[ 22

—_

218)| GQPLTCWSHPGLLQ || 21]

[256] GQNLWHIGREGAMLKC ][ 21

[277) PPSYNWTRLDGPLPS || 21]!

[ 33)[ ELETSDVWIVVLGQD || 20

|167|| LAASCTAEGSPAPSV |[ 17

[201][ SAAVTSEFHLVPSRS || 17]

(221][ LTCVVSHPGLLGDQR || 17]
[225]] VSHPGLLQDQRITHI |[_17

[238]] HILHVSFLAEASVRG || 17]

257)| NLWHIGREGAMLKCL || 17]
258|| LWHIGREGAMLKCLS || 17]

| 65| VAWARVDAGEGAQEL][ 20

|284]| RLDGPLPSGVRVDGD ][ 17]

(123 GEYECRVSTFPAGSF || 20

[291]] SGVRVDGDTLGFPPL || 17]

[154] NPGPALEEGQGLTLA || 20

[321][ FSSRDSQVTVDVLDP || 20]
|429] DNSSCSVMSEEPEGR || 2]
[482] MNHFVQENGTLRAKP || 20]
[490]| GTLRAKPTENGIVIN ||~ 20|
[ 22][ LASFTGRCPAGELET || 19
[ 39| VWTVVLGQDAKLPCF || 19|
[138] QARLRLRVLVPPLPS || 19

[234] QRITHILHVSFLAEA |[ 19|
242)| VSFLAEASVRGLEDQ || 19|
412)] PEESVGLRAEGHPDS |[ 19|
[415]] SVGLRAEGHPDSLKD || 19|

[ 7|[ AEMWGPEAWLLLLLL || 18]
[ 91][ SPAYEGRVEQPPPPR || 18]
[134][ AGSFQARLRLRVLVP |[ 18]

[294]] RVDGDTLGFPPLTTE |[ 17

PCT/US2003/013013

[Pos|[ 123456789012345 |[score|
[ 2|[VIVWLGQDAKLPCLY ][ 31]
[ 13[PcLYRGDSGEQVGQY|[ 28]
[ 9|[DAKLPCLYRGDSGEQ]| 24
[ 1)[WITVVLGQDAKLPCL || 19|

TableXLVI-V7-HLA-DRB1-0101-
15mers-191P4D128

Each peptide is a portion of SEQ
ID NO: 15; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos][ 123456789012345 |[score]

|_2[IRRLHSHHTDOPRSQS][ 14]
[ 8[HHTDPRSQSEEPEGR]| 14]
[ 13][RSQSEEPEGRSYSTL][ 1]
[ 1[SIRRLHSHHTDPRSQ][ 9
| 11)[DPRSQSEEPEGRSYS|| ]
[ 14][SQSEEPEGRSYSTLT] 9]
|_ 3|[RRLHSHHTDPRSQSE]| g
[ 5||LHSHHTDPRSQSEEP|[ ]
| 9[HTDPRSQSEEPEGRS|| g
[ 12][PRSQSEEPEGRSYST|[ ¢

[ 4[RLHSHHTDPRSQSEE][ 7

[ 6|[HSHHTDPRSQSEEPE][ 7]

[303|| PPLTTEHSGIYVCHV |[ 17]
[330][ VDVLDPQEDSGKQVD || 17]
[332)[ VLDPQEDSGKQVDLY ][ 17]

[342][ QupLvsasvwwvavi |[ 17]

[348|| ASWWVGVIAALLFC |[ 17]

[354]_ GVIAALLFCLLWW |[ 17]

(356][_IAALLFCLLVWWWL || 17]

[379][ AQAMTQKYEEELTLT || 17]

|407|[ DPRSQPEESVGLRAE || 17]
[413)[ EESVGLRAEGHPDSL || 17]

432][ SCSVMSEEPEGRSYS || 17]

[458]| TELLSPGSGRAEEEE || 17]

[475][ DEGIKQAMNHFVQEN|[_17]
[486][ VQENGTLRAKPTGNG || 17

[165][ LTLAASCTAEGSPAP || 18]

[264] EGAMLKCLSEGQPPP || 18
[266]] AMLKCLSEGQPPPSY || 18

[280][ YNWTRLDGPLPSGVR ||_18]

[368][VVLMSRYHRRKAGQM || 18|

[367| EEELTLTRENSIRRL || 18]

[11][ GPEAWLLLLLLLASF || 17

TableXLVI-V2-HLA-DRB1-0101-
15mers-191P4D12B

[ Each peptide is a portion of SEQ
ID NO: 5; each start position is
specified, the length of peptide is
16 amino acids, and the end
position for each peptide is the

start position plus fourteen.

223

TableXLVI-V9-HLA-DRB1-0101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 18; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos][  123456789012345_][score]
| 43][ESHYVAQAGLELLGS][ 33
[ 49| QAGLELLGSSNPPAS][ 32
[ 36| FYFFLEMESHYVAQA][ 31|
[108][LLKVRPLQHQGVNSC][ 28
[ 17|[ FFLFFFLPFPLVVFF || 27
[ 90][ KKAFRFIQCLLLGLL || 27|
[ 98][ CLLLGLLKVRPLQHQ || 28]
[ 18][ FLFFFLPFPLVVFFI || 25|
[ 60][ PPASASLVAGTLSVH || 24|
[ 61][ PASASLVAGTLSVHH || 24]
| 93]] FRFIQCLLLGLLKVR || 24]
| 97) QCLLLGLLKVRPLOH || 24]

[121]RGYFQGIFMQAAPWE][ 24]
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TableXLVI-V9-HLA-DRB1-0101-
15mers-191P4D12B

CA 02493923 2005-01-24

PCT/US2003/013013

TableXLVI-V9-HLA-DRB1-0101-
15mers-191P4D12B

Each peptide is a portion of SEQ
1D NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|[_123456782012345 |[score]

[ 6][ LAGILLRITFNFFLF || 23]

[ 16][ NFFLFFFLPFPLWVF || 23

[ 7l AGILLRITFNFFLFF ][ 22

Each peptide is a portion of SEQ
ID NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

Each peptide is a portion of SEQ
ID NO: 25; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|| 123456789012345 _|[score]

Pos][ 123456789012345 _||score|

[ 14] GCSYSTLTTVREIET || 24

| 70][ TLSVHHCACFESFTK][ 16|

—_

[IDNSSCSVMSEEPEGC]| 2]

1105][KVRPLQHQGVNSCDC|[ 16

E=N

|sCSVMSEEPEGCSYS|| 17]

[ 52| LELLGSSNPPASASL || 22

[118][DCERGYFQGIFMQAA][ 1]

[100][ LLGLLKVRPLQHQGV ][ 27

[ 8| GILLRITFNFFLFFE |[ 2]

[ 27][ LVWFFIYFYFYFFLE ][ 21

[ 12 RITFNFFLFFFLPFP || 20]

[ 34)[ FYFYFFLEMESHYVA ][ 20

[ 92|[ AFRFIQCLLLGLLKV |[ 20|

[ 4[ ELLAGILLRITFNFF ][ 19

-LTFNFFLFFFLPFPLV [ 19

[ 15[ FNFFLFFFLPFPLWV H—_l

[ 31][ FIYFYFYFFLEMESH |

| 33 YFYFYFFLEMESHYV ] 19

[ 46][ YVAQAGLELLGSSNP ][ 19)]

| 95 FIQCLLLGLLKVRPL || 19|

| 10][ LLRITFNFFLFFFLP |[ 18]

[ 19| LFFFLPFPLWVFFIY || 18]

| 25][ FPLVVFFIYFYFYFF || 18]

[ 28] VWFFIYFYFYFFLEM || 18]

| 84][ KRKKKLKKAFRFIQC |[ 18]

[120[ERGYFQGIFMQAAPW][ 18]

[ 13| ITFNFFLFFFLPFPL ][ 17]

[ 20][ FFFLPFPLWVFFIYF |[ 17]

[ 22| FLPFPLVVFFIYFYF || 17]

[ 29| VFFIYFYFYFFLEME || J

37)| YFFLEMESHYVAQAG]

[ 44| SHYVAQACLELLGSS | 1zi
[ 94)[ RFIQCLLLGLLKVRP ][ 17]
| 2| RRELLAGILLRITFN || 16]
DLFLPFPLVVFFIYFY I 18
[ 39[FLEMESHYVAQAGLE|[_16]
[ 41)[EMESHYVAQAGLELL|[ 16|

[ 48] AQAGLELLGSSNPPA][ 1]
[ 51] GLELLGSSNPPASAS | J

.LGSSNPPASASLVA |
[ 56]{ GSSNPPASASLVAGT|

[ 68][ AGTLSVHHCACFESF || _]

TableXLVI-V10-HLA-DRB1-0101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 21; each start position is
specified, the length of peptide is
16 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|| 123456789012345 |[score]
| 8|[RCPAGELGTSDWVTV|[ 23]
[ 13|[EL6TSDVWWTWWLGQD][ 20]
[ 2J[LASFTGRCPAGELGT]| 19
[ 3|[ASFTGRCPAGELGTS|| 16|
[ 11][AGELGTSDWTWLG]|[ 16}
[ 9l[cPAGELGTSDWTW]| 15|

TableXLVI-V11-HLA-DRB1-0101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 23; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start pasition plus fourteen.

[Pos][123456789012345 |[score]
[ 9[RLRLRVMVPPLPSLN|[ 30|
[ 13|[RvMVPPLPSLNPGPA|| 30
[ 10][LRLRVMVPPLPSLNP ][22
| 7|[QARLRLRVMVPPLPS|[ 19]
[ 3]/AGSFQARLRLRVMVP] 18]
[ 4|[GSFQARLRLRVMVPP[ 17]
| 6][FQARLRLRVMVPPLP]| 16]
[ 1][RLRVMYPPLPSLNPG][_16]
[ 1|[FPAGSFQARLRLRWM][_15]
[ 12][LRYMVPPLPSLNPGP|[ 18]
[ 8][ARLRLRVMVPPLPSL][ 14

TableXLVI-V12-HLA-DRB1-0101-

[ 5| CsvmsEEPEGCSYST| 16

[ 15]| CSYSTLTTVREIETQ || 11

TableXLVI-V13-HLA-DRB1-0101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 27; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen,

[Pos|[ 123456789012345 |[score]

[ 2|[FSSRDSQVTVDVLAD][ 20|

| 6[DsaQvTvDvLADPQED|| 17]

[ 14][LADPGEDSGKQVDLV][ 17
|_¢|lQvTvDVLADPQEDSG][ 16

[ 10][TVDVLADPQEDSGKQ]| 16

[_7|[sQvTvDVLADPQEDS|[ 15|

[_3|[ssrDsQVTvDVLADP][ 14]

[ 12][DVLADPQEDSGKQVD|[ 9]

TableXLVI-V14-HLA-DRB1-0101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 29; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|[ 123456789012345 |[score
[ 11][PPASASLVAGTLSVH|[ 24]
[ 12|[PASASLVAGTLSVHH] 24
[ 3|[LELLGSSNPPASASL 22]

[ 2|[GLELLGSSNPPASAS][ 1

[ 5|[LLGSSNPPASASLVA

[ 7|[GSSNPPASASLVAGT]| 16!

[ 1][AGLELLGSSNPPASA
[ 6]lLGSSNPPASASLVAG][ 1

[ 13][ASASLVAGTLSVHHC]| 15|

4)[ELLGSSNPPASASLV|[ 1

15mers-191P4D12B

224
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TableXLVI-V14-HLA-DRB1-0101-
15mers-191P4D128

TableXLVII-V1{-HLA-DRB1-0301-
15mers-191P4D12B

TableXLVII-V1-HLA-DRB1-0301-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 29; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen,

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peplide is
15 amino acids, and the end
position for each peptide is the start

I_ position plus fourteen.

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the start
position plus fourteen.

[Pos|[_ 123456789012345 |[score
[ 15][ASLVAGTLSVHHCAC][ 14

[Pos|| 123456783012345 |lscore]

[Pos|[ 123456789012345 |[score

[111] SVLLRNAVQADEGEY || 18]
[265][GAMLKCLSEGQPPPS][ 18

[144] RVLVPPLPSLNPGPA || 14
[280][ YNWTRLDGPLPSGVR|[ 14|

TableXLVIl-V1-HL_A-DRB1-0301-
15mers-191P4D12B

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is
16 amino acids, and the end
position for each peptide is the start
position plus fourteen.

[Pos||  123456789012345 |lscore]
[17¢][APSVTWDTEVKGTTS || 29]
[227]] HPGLLQDQRITHILH || 2¢]
[ 41] TWWLGQDAKLPCFYR ][ 27]
[379][ AQQMTQKYEEELTLT|[ 25|
[ 14][ AWLLLLLLLASFTGR || 23]
[200][PSGVRVDGDTLGFPP][ 23
[ 39][ WWTVVLGQDAKLPCF || 27]
[103][PPRNPLDGSVLIRNA || 27|
[247][ EASVRGLEDQNLWHI|[ 22
[115]|RNAVQADEGEYECRV][ 21
|142)] RLRVLVPPLPSLNPG || 21|
[233][ DQRITHILHVSFLAE |[ 21|
[325][ DSQVTVDVLDPQEDS|[ 21]
[348] ASVWWGVIAALLFC ][ 21]

[349)| svwwvGVIAALLFCL || 21]

[286][DGPLPSGVRVDGDTL]|_1§]
[319][ NEFSSRDSQVTVDVL ][ 1§

[329][TvDVLDPQEDSGKAV 18]

[342][ QvDLVSASVWWVGVI ][ 14
[356] IAALLFCLLWWYWL || 14]
[360][ LFCLLVWWWVLMSRY ][ 14

[433][CSVMSEEPECRSYST|[ 1] [448][ LTTVREIETQTELLS || 14
451]] VREIETQTELLSPGS || 18] |449] TTVREIETQTELLSP || 14

| 87|[GLHVSPAYEGRVEQP|[ 17]

[457| QTELLSPGSGRAEEE || 14

[ 97[[RVEQPPPPRNPLDGS][ 17]

[239][ ILHVSFLAEASVRGL || 17]
[255/[DONLWHIGREGAMLK][ 17]

[311][ GIYVCHVSNEFSSRD || 17]

334] DPQEDSGKQVDLVSA][ 17

|368]|VVLMSRYHRRKAQQM|| 17
1381) QUTQKYEEELTLTRE ][ 17
[401)[LHSHHTDPRSQPEES ][ 17]
[413] EESVGLRAEGHPDSL][ 17]
445| YSTLTTVREIETQTE || 17]

[ 6|[GAEMWGPEAWLLLLL][ 20]
[156]] GPALEEGQGLTLAAS || 20]
[242][ VSFLAEASVRGLEDQ || 20
[249)| SVRGLEDQNLWHIGR][ 20|

[202][ GVRVDGDTLGFPPLT][ 20
[350][ VWWVGVIAALLFCLL || 20

352)| VWGVIAALLFCLLWV |[ 20]
353 VGVIAALLFCLLYW || 20]
[363][ LLWWWWYLMSRYHRR || 20]
[126][ECRVSTFPAGSFQAR || 19
[302)[ FPPLTTEHSGIYVCH || 19|
[328][VTVDVLDPQEDSGKQ][ 19
[365][ VWWWVVLMSRYHRRKA|| 19)
[387)] EEELTLTRENSIRRL || 19
| 77)| QELALLHSKYGLHVS || 18]

475| DEGIKQAMNHFVQEN|[ 17
[479[KQAMNHFVQENGTLR][ 17]
491] TLRAKPTGNGIYING || 17
|_5|[LGAEMWGPEAWLLLL][ 1|
[ 13[ EAWLLLLLLLASFTG |[ 18]

TableXLVI-V2-HLA-DRB1-0301-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 5; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourtsen,

[Pos][ 123456789012345 |[score]
[ 3|[TVVLGQDAKLPCLYR][ 27|
| 1][VWTVVLGQDAKLPCL][ 22|
" 9][DAKLPCLYRGDSGEQ][ 16|
[ 2|[VTWLGQDAKLPCLY][ 13

—_

TableXLVII-V7-HLA-DRB1-0301-
15mers-191P4D12B

[ 47][DAKLPCFYRGDSGEQ]| 16

| 70][VDAGEGAQELALLHS || 18]

134 AGSFQARLRLRVLVP || 16

[114]LRNAVQADEGEYECR]| 15

[130][ STFPAGSFQARLRLR || 15|

[132] FPAGSFQARLRLRVL |[ 15|

[199]| SRSAAVTSEFHLVPS || 18]

[221] LTCWSHPGLLQDQR [ 15|

236]_ITHILHVSFLAEASV || 15

|481]|AMNHFVQENGTLRAK]| 15
[ 15] WLLLLLLLASFTGRC || 14
[ 17][ LLLLLLASFTGRCPA || 4]
[ 78| ELALLHSKYGLHVSP || 14

109} DGSVLLRNAVQADEG [ 14

[110] GSVLLRNAVQADEGE ][ 14]

Each peptide is a portion of SEQ
ID NQ: 15; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

Pos]|_123456789012345 _|score
[ 5|[LHSHHTDPRSQSEEP][ 17
| 2|[IRRLHSHHTDPRSQS ][ 11]
| 13| RSQSEEPEGRSYSTL|[ 10|
|_9|lHTDPRSQSEEPEGRS][ 9]
[ 7|[SHHTDPRSQSEEPEG]| 8]

[ 12|PRSQSEEPEGRSYST| 8]

SQSEEPEGRSVSTLT|__§

TableXLVII-V9-HLA-DRB1-0301-
15mers-191P4D12B

[143]] LRVLVPPLPSLNPGP || 14]

225
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Each peptide is a portion of SEQ ID
NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the start
position plus fourteen.

[Pos|[ 123456789012345 | [score]
[ 8| GILLRITFNFFLFFF || 25
[112][GVNSCDCERGYFQG] 24]
[ 38][ YFYFFLEMESHYVAQ || 23]
[ 6|[ LAGILLRITFNFFLF | 22|

[ 7] AGILLRITFNFFLFF || 21)
[ 19| LFFFLPFPLVVFFIY [ 21]
[ 10| LLRITFNFFLFFFLP ][ 20|
[ 20][ FFFLPFPLWFFIYF || 20|
[ 44| SHYVAQAGLELLGSS [ 20]
[ 93| FRFIQCLLLGLLKVR ][ 20]
(97| QCLLLGLLKVRPLQH ||_20]
[ 98][ CLLLGLLKVRPLQHQ || 20]
[ 16][ NFFLFFFLPFPLWVF ][ 19]
[ 24] PFPLVVFFIYFYFYF |[ 19
[ 25][ FPLWFFIYFYFYFF || 19|
[ 51| GLELLGSSNPPASAS || 19)]

[ 68| AGTLSVHHCACFESF || 19]
[ 90|| KKAFRFIQCLLLGLL ][ 19|
[ 92| AFRFIQCLLLGLLKY |[ 19|
[ 14| TFNFFLFFFLPFPLY | 18]

[26][ PLVVFFIYFYFYFFL || 18

[29][ VFFIYFYFYFFLEME || 18
[ 12|[ RITFNFFLFFFLPFP ||—T
FLPFPLVVFFIYFYF
VVFFIYFYFYFFLEM 17
[ 79][ FESFTKRKKKLKKAF ]| 17]
[ 82][ FTKRKKKLKKAFRFI || 17
[ 86][_KKKLKKAFRFIQCLL ][ 17]
[ 27][_LVWFFIYFYFYFFLE || 16]
[ 76| CACFESFTKRKKKLK || 1
[ 4[ ELLAGILLRITFNFF | 1§
[ 33| YFYFYFFLEMESHYV |[ 15
[ 41] EMESHYVAQAGLELL | 15
[ 78|[ CFESFTKRKKKLKKA || 15

[ 89| LKKAFRFIQCLLLGL ][ 15
[113]| GUNSCDCERGYFQGI| 15
[117] COCERGYFQGIFMQA][ 15
[ 96][ IQCLLLGLLKVRPLQ | 14

[ 2| RRELLAGILLRITFN || 13

[ 49| QAGLELLGSSNPPAS || 13

[100][ LLGLLKVRPLQHQGV ][ 13

TableXLVIl-VS-HLA-DRB1-0301-
15mers-191P4D12B

Each pepfide is a portion of SEQ ID
NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the start
position plus fourteen.

PCT/US2003/013013

[ 8| ARLRLRVMVPPLPSL][ 1
[ 15][MVPPLPSLNPGPALE|| 1o|

[Pos|[123456789012345 |[score

[101][ LGLLKVRPLQHQGVN || 13|

1103][ LLKVRPLQHQGVNSC|[ 13
[ 36][ FYFFLEMESHYVAQA || 12)
[ 37| YFFLEMESHYVAQAG |[ 12

| 39[ FLEMESHYVAQAGLE || 12

| 52|[ LELLGSSNPPASASL || 12

[ 64][ ASLVAGTLSVHHCAC || 12)

TableXLVII-V12-HLA-DRB1-0301-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 25; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[106][VRPLQHQGYNSCDCE|| 12|

[Pos|| 123456789012345 ||score]
[ 5[CSYMSEEPEGCSYST|| 18]
[ 4][sCSVMSEEPEGCSYS|| 12|
[ 6|[svmMSEEPEGCSYSTL|| 10|
[ 3|[SSCSVMSEEPEGCSY] 9]
[ 9 sEEPEGCSYSTLTTV] 9

TableXLVI-V10-HLA-DRB1-0301-
15mers-191P4D12B

TableXLVIl-V13-HLA-DRB1-0301-
15mers-191P4D128

Each peptide is a portion of SEQ
ID NO: 21; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos||123456789012345 ||score]
[ 12|[GELGTSDWITWVLGQ|| 12
[ 11][AGELGTSDWTWLG][ 11|
[ 2||LASFTGRCPAGELGT]| 10

Each peptide is a portion of SEQ
1D NO: 27; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos||_123456789012345 _|score]

[ 10][TVDVLADPQEDSGKQ[ 29

[ 6|[psavTvDyLADPQED]] 22|

[ 11][VDVLADPQEDSGKQV]| 16|

[ 3|[ASFTGRCPAGELGTS| 9
[ 5|[FTGRGPAGELGTSDV] 9]
[ 13|[ELGTSDVVTWLGQD|[ 9|

TableXLVIl-V11-HLA-DRB1-0301-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 23; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|| 123456789012345 |[score]
[ 11][RLRVMVPPLPSLNPG][ 19|
[ 3|[AGSFQARLRLRVMVP|[ 16|
[ 1|[FPAGSFQARLRLRWM][ 15|
[ 12]|LRVMVPPLPSLNPGP][ 14|
[ 13][RvMVPPLPSLNPGPA| 14)
[ 7)[QARLRLRVMVPPLPS][ 13|
[ 9[RLRLRVMVPPLPSLN]|[ 12

TableXLVII-V14-HLA-DRB1-
0301-15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 29; each start position is
specified, the length of peptide is
15 amino acids, and the end
| position for each peplide is the
. start position plus fourteen.

[Pos][ 123456789012345 ||score]
[ 2|[GLELLGSSNPPASAS| 19
| 3[LELLGSSNPPASASL]{ 12
[ 15][ASLVAGTLSVHHCAC|| 12
[ 14][SASLVAGTLSVHHCA]| 11]
[ 6][LGSSNPPASASLVAG||_10)
[ 11][PPASASLVAGTLSVH][ 9]

TableXLVIill-V1-HLA-DRB1-0401-
15mers-191P4D12B

| 5|[SFQARLRLRVMVPPL]| 10)
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Each peptide is a portion of SEQ ID
NQ: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

[Pos|| 123456789012345 |[score]

[205]| TSEFHLVPSRSMNGQ || 28]
[299] TLGFPPLTTEHSGIY || 28]
| 47][DAKLPCFYRGDSGEQ || 26|
[162]| GQGLTLAASCTAEGS || 26
[255] DANLWHIGREGAMLK || 26
[311][ GIYVCHVSNEFSSRD || 26|
[305] ENSIRRLHSHHTDPR || 2§]
[415] SVGLRAEGHPDSLKD || 24|
[475] DEGIKQAMNHFVQEN || 2§
[ 7] AEMWGPEAWLLLLLL |[ 22]
PEAWLLLLLLLASFT || 22
LPCFYRGDSGEQVGQ|| 22
[ 51]PCFYRGDSGEQVEQV|[ 22
[180] SVTWDTEVKGTTSSR || 22,
193] SRSFKHSRSAAVTSE || 22
1241][ HVSFLAEASVRGLED || 22
358] ALLFCLLVWWVVWVLMS || 27]
[383] TQKYEEELTLTRENS || 27
[442] GRSYSTLTTVREIET || 29|
[ 13| EAWLLLLLLLASFTG | 2
[ 15 WLLLLLLLASFTGRC || 2q
[ 16| LLLLLLLASFTGRCP || 20|
[ 37| SDVVTVVLGQDAKLP || 2]
[ 59[GEQVGQVAWARVDAG]| 24
[ 76| AQELALLHSKYGLHV || 2q]
[ 87| GLHVSPAYEGRVEQP || 20|
[111]] SVLLRNAVQADEGEY || 20
[144]| RVLVPPLPSLNPGPA || 20
[147| VPPLPSLNPGPALEE || 2q]

PCT/US2003/013013

TableXLVill-V1-HLA-DRB1-0401-
15mers-191P4D12B

TableXLVill-v1-HLA-DRB1-0401-
15mers-191P4D12B

Each peplide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

[184] DTEVKGTTSSRSFKH || 20|
[201]] SAAVTSEFHLVPSRS || 20|
[218[ GQPLTCWSHPGLLO |20
[227]_HPGLLQDQRITHILH ][ 2q]
[233[ DQRITHILHVSFLAE |{ 20
[239[ ILHVSFLAEASVRGL ][ 2q]
[242]] VSFLAEASVRGLEDQ | 20]
47| EASVRGLEDQNLWHI | 2q]

[Pos|| 123456789012345 ||score

[325][ DSQVTVDVLDPQEDS || 20|
[340][ GKQVDLVSASVWWVG || 20]
[342] QvDLVSASVWWVGVI |20
[347]] SASVVWVGVIAALLF || 20]
349|[ SVWWVGVIAALLFCL 20
352 VVGVIAALLFCLLWY

-| VGVIAALLFCLLVVV |-
[357][ AALLFCLLWVWLM ]

[Pos|[  123456789012345 |[score]
[339)[ SGKQVDLVSASVWWY || 18
[373][RYHRRKAQGMTQKYE]| 18]

[386] YEEELTLTRENSIRR | 1§

[302][ LTRENSIRRLHSHHT || 18]

407|| DPRSQPEESVGLRAE || 18
423| HPDSLKDNSSCSVMS || 18]

[435][ VMSEEPEGRSYSTLT | 18]

[449) TTVREIETQTELLSP |[ 1§

[360][ LFCLLVWVVVLMSRY || 20|

[361][ FCLLVWVVVLMSRYH |[ 20

[454]| IETQTELLSPGSGRA || 18
[472|[ EDQDEGIKQAMNHFV || 18]

[364][ LWVVVLMSRYHRRK || 20]

[134]] AGSFQARLRLRVLVP || 17

[368][VVLMSRYHRRKAQQM|| 20|

[318|[ SNEFSSRDSQVTVDV || 17

[389][ ELTLTRENSIRRLHS |[ 20|

[ 64][QVAWARVDAGEGAQE]| 16]

[424] PDSLKDNSSCSVMSE || 20]

83| HSKYGLHVSPAYEGR || 16|

[433][ CSVMSEEPEGRSYST ][ 20]
[445][ YSTLTTVREIETQTE ][ 20]

256]| QNLWHIGREGAMLKC || 16]
[279][ SYNWTRLDGPLPSGV |[ 16

[448|[ LTTVREIETQTELLS || 20]

[310][ SGIYVCHVSNEFSSR | 16]

[457|[ QTELLSPGSGRAEEE | 20]
[479|[KQAMNHFVQENGTLR][ 20|

[482][ MNHFVQENGTLRAKP || 1§
[367][ VWVLMSRYHRRKAQQ][ 15

[483][ NHFVQENGTLRAKPT || 20|

[ 2|[PLSLGAEMWGPEAWL || 14

| 28|[ RCPAGELETSDWTV || 18]
[ 29][ CPAGELETSDWVTWV || 18]
[ 33| ELETSDWWTWVLGQD | 1§
[ 38 DWTVVLGQDAKLPC |[ 1§
[ 89[HVSPAYEGRVEQPPP || 18|
[103][ PPRNPLDGSVLLRNA || 18]
[107][ PLDGSVLLRNAVQAD || 18]
[108][ LDGSVLLRNAVQADE || 18]
[120][ ADEGEYECRVSTFPA |[ 18]

[123][ GEYECRVSTFPAGSF || 18]
[128] RVSTFPAGSFQARLR ][ 1]
[155]] PGPALEEGQGLTLAA | 1§
[190]] TTSSRSFKHSRSAAV || 18]

[219] QPLTCVVSHPGLLOD | 18

308][ EHSGIYVCHVSNEFS || 18

[258] LWHIGREGAMLKCLS ][ 2(]

315|| CHVSNEFSSRDSQVT || 18

[264] EGAMLKCLSEGQPPP || 20|
[302] FPPLTTEHSGIYVCH ][ 2(]

314 VCHVSNEFSSRDSQV || 20

[319] NEFSSRDSQVIVDWL || 18
[328][ VTVDVLDPQEDSGKQ || 18

|_6][ GAEMWGPEAWLLLLL || 14

[ 14| AWLLLLLLLASFTGR || 14
[ 17]] LLLLLLASFTGRCPA |[ 14

LLLLLASFTGRCPAG | 14

LLLLASFTGRCPAGE || 14
[ 31][ AGELETSDWTWVLG || 14
[ 36)] TSDWTVWLGQDAKL || 14]
[ 39][ VWTVVLGQDAKLPCF || 14]

[ 41] TWLGQDAKLPCFYR || 14]

[ 62[VGQVAWARVDAGEGA|| _14]

[ 95| EGRVEQPPPPRNPLD || 14]
[105] RNPLDGSVLLRNAVQ || 14]

[115][ RNAVQADEGEYECRV || 14|

[126][ ECRVSTFPAGSFOAR || 14)

[140][ RLRLRVLVPPLPSLN || 14
[142)| RLRVLVPPLPSLNPG || 14]

[143][ LRVLVPPLPSLNPGP || 14

[156] GPALEEGQGLTLAAS || 14)

[331][ DVLDPQEDSGKQVDL || 18

[164]] GLTLAASCTAEGSPA || 14)
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TableXLVIIl-V1-HLA-DRB1-0401-
15mers-191P4D12B

TableXLVIll-V2-HLA-DRB1-0401-
15mers-191P4D12B

TableXLVIll-VS-HLA-DRB1-0401-
15mers-191P4D12B

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

Each peptide is a portion of SEQ ID
NO: 5; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

Each peptide is a portion of SEQ ID
NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the start
position plus fourteen,

Pos|[  123456780012345 |[score]

[178][ APSVTWDTEVKGTTS || 14

[Pos|[ 123456789012345 |[score]

[ 4][ vwLGaDAKLPCLYRG || 12

[207|[ EFHLVPSRSMNGQPL |[ 14

| 15]LYRGDSGEQVGQVAW]| 12|

[213][SRSMNGQPLTCWVSH][ 14

[221][ LTCVvSHPGLLQDGR || 14]

[228]] PGLLQDQRITHILHV || 14

[236]] ITHILHVSFLAEASV || 14

[237][ THILRVSFLAEASVR ][ 14

[250][ VRGLEDQNLWHIGRE || 14
(265 GAMLKCLSEGQPPPS || 14

[268][ LKCLSEGQPPPSYNW ][ 14
282 WTRLDGPLPSGVRVD || 14]

[286][ DGPLPSGVRVDGDTL || 14

[290 PSGVRVDGDTLGFPP || 14
[202] GVRVDGDTLGFPPLT |[ 14

[327] QUTvDVLDPQEDSGK || 14

[330][ VDVLDPQEDSGKQVD || 14]

TableXLVIII-V7-HLA-DRB1-0401-
15mers-191P4D12B
Each peptide is a portion of SEQ
ID NO: 15; each start position is
specified, the length of peplide is
15 amino acids, and the end
position for each peptide is the
start position pius fourteen.

[Pos|[ 123456789012345 |lscore]
[ 5||LHSHHTDPRSQSEEP][ 18]

[ 14|[SQSEEPEGRSYSTLT][ 18

| 2[IRRLHSHHTDPRSQS][ 14

[ 12][PRSQSEEPEGRSYST|[ 12

[348][ ASWWVGVIAALLFC || 14]

[350] VWWVGVIAALLFCLL || 14

[356][ IAALLFCLLWVWL |[ 14
[362)[ CLLVWWWWVIMSRYHR || 14

[363][ LLWWVWVLMSRYHRR |[ 14

[365| VVWVVLMSRYHRRKA || 14)

387|[ EEELTLTRENSIRRL || 14

[398][ IRRLHSHHTDPRSQP || 14

432[ SCSVMSEEPEGRSYS|[ 14

[451][ VREIETQTELLSPGS || 14

TableXLVIIl-V2-HLA-DRB1-0401-

15mers-191P4D12B

Each peptide is a portion of SEQ ID
NO: 5; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position

plus fourteen.

[Pos]|  123456789012345 _|score]

[ 9|[DAKLPCLYRGDSGEQ|[_26]

[ 13][PCLYRGDSGEQVGQV][ 22

[ 12]|LPCLYRGDSGEQVGQ][ 20

[ 1] VWTVVLGQDAKLPCL || 14

TableXLVIII-V9-HLA-DRB1-0401-
15mers-191P4D12B

Each peplide is a portion of SEQ ID
NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the start

position plus fourteen.

[Pos][ 123456789012345 |score]

| 37][ YFFLEMESHYVAQAG|[ 26|
| 86][ KKKLKKAFRFIQCLL ][ 26

|103]| LLKVRPLQHQGVNSC || 26]

| 12| RUFNFFLFFFLPFP ][ 22
| 17| FFLFFFLPFPLVVFF || 22)

[ 33| YFYFYFFLEMESHYV || 22]
| 36][ FYFFLEMESHYVAQA][ 27|

[ 76][ CACFESFTKRKKKLK ][ 27]
[ 90| KKAFRFIQCLLLGLL | 29|

[121] RGYFQGIFMQAAPWE][ 22)

[ 3| RELLAGILLRITFNF || 20
[_8|[ GILLRITFNFFLFFF | 20]

[ 16]] NFFLFFFLPFPLVVF ][ 20]

[Pos|[ 123456789012345 |fscore]
[ 93] FRFIQCLLLGLLKVR [ 20]
[ 98][ CLLLGLLKVRPLQHQ ][ 20]
| 41)[ EMESHYVAQAGLELL | 1g]
[ 62[ ASASLVAGTLSVHHC ][ 1]
[ 73][ VHHCACFESFTKRKK || 18
[ 89| LKKAFRFIQCLLLGL |[ 18
[ 14][ TFNFFLFFFLPFPLY || 1]
[ 15][ FNFFLFFFLPFPLWV || 1g]
[ 18][ FLFFFLPFPLWFFI ][ 16
[ 19][ LFFFLPFPLWFENY ][ 18]
[ 22 FLPFPLVVFFIYFYF ][ 1]
VVFFIVEYFYFFLEM ][ 16
FFIYFYFYFFLEMES || 16||
[ 31][ FIVFYFYFFLEMESH || 16|
[ 32[ IYFYFYFFLEMESHY || 16

[ 34|[ FYFYFFLEMESHYVA ||

[ 35 YFYFFLEMESHYVAQ]| 16|

[ 43][ ESHYVAQAGLELLGS ][ 16

[ 92| AFRFIQCLLLGLLKV ][ 1§
[120][ERGYFQGIFMQAAPW][ 18]
[ 2| RRELLAGILLRITFN || 14

[ 7[ AGILLRITENFFLFF ][ 14

[ 24][ PFPLVVFFIYFYFYF || 14
[ 25 FPLVVFFIYFYFYFF |[ 14

[ 26][ PLVVFFIYFYFYFFL |[ 14

[ 29[ VFFIYFYFYFFLEME |[ 14

[ 39|[FLEMESHYVACAGLE ][ 14

[ 52[ LELLGSSNPPASASL |[ 14
[ 64][ ASLVAGTLSVHHCAC ][ 14
-] TLSVHHCACFESFTK || 14]
QCLLLGLLKVRPLQH || 14]
100 LLGLLKVRPLQHQGV || 14]
|4 ELLAGILLRITFNFF ][ 12]
[ 5] LLAGILLRITFNFFL || 12
FFLPFPLVVFFIYFY || 12

[ 4] SHYVAQAGLELLGSS ][ 20
[ 49| QAGLELLGSSNPPAS |20

[ 46| YVAQAGLELLGSSNP || 12
[ 47)] VAQAGLELLGSSNPP || 12]

[ 3|[ TWLGQDAKLPCLYR || 14

[ 51)[ GLELLGSSNPPASAS || 20]

228

| 48| AAGLELLGSSNPPA || 12]
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TableXLVIII-V9-HLA-DRB1-0401-
15mers-191P4D12B

TableXLVili-V11-HLA-DRB1-
0401-15mers-191P4D12B

Each peptide is a portion of SEQ ID
NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the start
position plus fourteen,

[Pos|[ 123456780012345|[score]

[ 56][ GSSNPPASASLVAGT || 12

| 57| SSNPPASASLVAGTL || 12]

[ 60]] PPASASLVAGTLSVH |[ 12|

[ 61][ PASASLVAGTLSVHH [ 12|

[ 66][ LVAGTLSVHHCACFE || 12|

| 67]| VAGTLSVHHCACFES ][ 12|

| 75|| HCACFESFTKRKKKL || 12|

Each peptide is a portion of SEQ
ID NO: 23; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peplide is the
start pasition plus fourteen.

[Pos][ 123456789012345 |[score]

[ 3|[AGSFQARLRLRVMVP][ 17

[ 11[RLRYMVPPLPSLNPG][ 14

[ 12[LRVMVPPLPSLNPGP|[ 14

[ 1][FPAGSFQARLRLRVM|[ 12]

[ 4|[GSFQARLRLRVMVPP][ 12|

[ 8J[ARLRLRVMVPPLPSL|[ 12|

[ 10][LRLRVMVPPLPSLNP][ 12)

| 77| ACFESFTKRKKKLKK || 12|

[ 94|[ RFIQCLLLGLLKVRP || 12|

[ 95| FIQCLLLGLLKVRPL ][ 12

TableXLVIil-V12-HLA-DRB1-0401-
15mers-191P4D12B

[104][LKVRPLQHQGVNSCD ][ 12

[108]PLQHQGVNSCDCERG]| 12]

{114]| YNSCDCERGYFQGIF || 12]

[118][DCERGYFQGIFMQAA][ 12

[122][GYFQGIFMQAAPWEG][ 12|

Each peptide is a portion of SEQ
1D NQ: 25; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[ 14][cabPaeEDSGKQVDLY][ 2]

TableXLVIIl-V14-HLA-DRB1-
0401-15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 29; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos][ 123456789012345 |[score
[ 2|[GLELLGSSNPPASAS][ 20]
[ 13][ASASLVAGTLSVHHC][ 1]
[ 3|[LELLGSSNPPASASL] 14
[ 15|[ASLVAGTLSVHHCAC| 4]
|_6|[LGSSNPPASASLVAG| 12|
| 7][GSSNPPASASLVAGT] 12
[ 8|[SSNPPASASLVAGTL][ 12|
[ 11][PPASASLVAGTLSVH|[ 19|
[ 12|[PASASLVAGTLSVHH] 12

TableXLIX-V1-HLA-DRB1-1101-
18mers-191P4D12B

TableXLVIIl-V10-HLA-DRB1-
0401-15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 21; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|[ 123456789012345 |score]

[Pos|[ 123456789012345 |[score]

[ 14][ GCSYSTLTTVREIET |[ 27|

[ 8][csvmseEPEGCSYST|[ 20]

[ 4|[scsvMsEEPEGCSYS|[ 14]

[ 1/DNSSCSVMSEEPEGC| 12

[ 7J[VMSEEPEGCSYSTLT|[ 12|

| 8|[MSEEPEGCSYSTLTT][ 12|

| 10)[EEPEGCSYSTLTTVR][ 12

-

| 11)[EPEGCSYSTLTTVRE |[ 12

[ 8|[RCPAGELGTSDWTV]| 18]
[ 13][ELGTSDVVTVVLGQD]| 18]
[ 11][AGELGTSDWTWLG[[ 14
[ 5|[FTerRCPAGELGTSDY][ 12

[ 9J[CPAGELGTSDWTW][ 12

[ 12[GELGTSDWTWLGQ][ 12|

TableXLVill-V11-HLA-DRB1-
0401-15mers-191P4D12B

[ Each peptide is a portion of SEQ
ID NO: 23; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|[_123456789012345 |[score]

TableXLVIII-V13-HLA-DRB1-
0401-15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 27; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[ 13][RVMVPPLPSLNPGPA] 20

[Pos|[ 123456789012345 |[score]

[ 10][TVDVLADPQEDSGKQ|| 26
[ 13][VLADPQEDSGKQVDL][ 18]

[ g/[DsavTvDvLADPQED] 14]
[ gl[QvivDvLADPQEDSG|| 14]
[_2|[FssrRosavTvbvLAD|[ 12
[ 3|[SSRDSQVTVDVLADP] 12)

[ 7|[squrvbviApPqeDs]| 12

229

Each peptide is a portion of SEQ D
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

[Pos|[ 123456789012345 |lscore]
[255| DANLWHIGREGAMLK || 26]
[279][ SYNWTRLDGPLPSGV ][ 25]
[ 12[ PEAWLLLLLLLASFT |[ 23]
[201][ SAAVTSEFHLVPSRS |[ 23]
[ 64][QVAWARVDAGEGAQE||  22)
[140]] RLRLRVLVPPLPSLN |[ 22
[218]] GQPLTCVVSHPGLLQ ][ 22)
233 DQRITHILHVSFLAE |[ 22|
[286][ DGPLPSGVRVDGDTL || 22
[299][ TLGFPPLTTEHSGIY | 22|

[368][ VVLMSRYHRRKAQQM][ 22
SDVVTWLGQDAKLP | 21]
281|| IGREGAMLKCLSEGQ || 21]
[361][ FCLLWWWWVILMSRYH || 21]
DAKLPCFYRGDSGEQ|[ 20]
134|| AGSFQARLRLRVLVP || 20]
[180][ SVTWDTEVKGTTSSR ][ 20|
[365] VWWWIMSRYHRRKA ][ 20]
[386][ YEEELTLTRENSIRR || 20]

—

[392]] LTRENSIRRLHSHHT || 20)
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TableXLIX-V1-HLA-DRB1-1101-
15mers-191P4D12B

TableXLIX-V{i-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

TableXLIX-V1-HLA-DRB1-1101-
15mers-191P4D12B

Each pepfide is a portion of SEQ ID
NO: 3; each start position is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

[Pos||123456789012345 |lscare
[415][ SVGLRAEGHPDSLKD | 20)

[347][ SASVWWVGVIAALLF || 19
[358] ALLFCLLVWVVVLMS || 19

[ 13]| EAWLLLLLLLASFTG || 18]

[ 16][ LLLLLLLASFTGRCP || 1§

[ 76][ AQELALLHSKYGLHV || 18

[ 91| SPAYEGRVEQPPPPR || 1§

[122]| EGEYECRVSTFPAGS || 18]

[144][ RVLVPPLPSLNPGPA || 18]
[147][ VPPLPSLNPGPALEE || 1§
[241)[ HVSFLAEASVRGLED || 1§
[265] GAMLKCLSEGQPPPS || 14]
[311][ GIYVCHVSNEFSSRD || 18]
[442]| GRSYSTLTTVREIET || 18
[204][ VTSEFHLVPSRSMNG || 17|
[205][ TSEFHLVPSRSMNGQ ][ 17]
[367][ VVWVLMSRYHRRKAQQ][ 17]

[Pos]|__123456789012345 _||score]

[ 61][QVGQVAWARVDAGEG]| 14]

[ 81][ LLHSKYGLHVSPAYE || 14|

[138] QARLRLRVLVPPLPS || 14]

[Pos|[_123456789012345 | [score]
[ 22][ LASFTGRCPAGELET || 12|

| 62| VGQUAWARVDAGEGA]|  12]
[ 73] GEGAQELALLHSKYG || 12|

[162[ GQGLTLAASCTAEGS || 14

181|] VTWDTEVKGTTSSRS || 14
184 DTEVKGTTSSRSFKH || 14]

[227]] HPGLLQDQRITHILH || 14

[252][ GLEDQNLWHIGREGA || 14
[276] PPPSYNWTRLDGPLP || 14

[290][ PSGVRVDGDTLGFPP | 14

[308][ EHSGIYVCHVSNEFS || 14

[350][ vvwvGVIAALLFCLL | 14

[357] AALLFCLLVWWLM || 14]

[364) LYWVYVLMSRYHRRK || 14]
[397]| SIRRLHSHHTDPRSG || 14
[401][ LHSHHTDPRSQPEES || 14]
[420] AEGHPDSLKDNSSCS || 14)

[190][ TTSSRSFKHSRSAAV || 16]
[277] PPSYNWTRLDGPLPS || 16]

[433] CSVMSEEPEGRSYST || 14]
[435)[ VMSEEPEGRSYSTLT || 14]

1346] VSASVWWGVIAALL || 16

[445] YSTLTTVREIETQTE || 14|

[360][ LFCLLVWWWVLMSRY || 16|
[487][ QENGTLRAKPTGNGI | 16]

[454][ IETQTELLSPGSGRA || 14

1457|| QTELLSPGSGRAEEE || 14

[ 75][ GAQELALLHSKYGLH |[ 15
[107] PLDGSVLLRNAVQAD ][ 15
[178] APSVTWDTEVKGTTS || 15
[192][ SSRSFKHSRSAAVTS || 15
[219][ @pLTCVVSHPGLLQD || 15
[230]| LLQDORITHILHVSF || 15
[343][ VDLVSASWWGVIA || 1§
[362] CLLVWWVVWVLMSRYHR || 15
[363][ LLWVVVLMSRYHRR || 15
[411][ QPEESVGLRAEGHPD || 15
[+76] EGIKQAMNHFVQENG || 15

-rVQENGTLRAKPTGN KR

LLLASFTGRCPAGEL || 14
LETSDWTWLGQDA || 14
| 36][ TSDWTVVLGQDAKL || 14
[ 41][ TWLGQDAKLPCFYR | 14
[ 59[GEQVGQVAWARVDAG] 14

[479] KOAMNHFVQENGTLR [ 14]

[483][ NHFVQENGTLRAKPT || 14]

[ 19| LLLLASFTGRCPAGE | 13

[[82][ LHSKYGLHVSPAYEG |[ 12

[ 83][ HSKYGLHVSPAYEGR |[ 12

[ 92][PAYEGRVEQPPPPRN [ 12)

[109) DGSVLLRNAVQADEG ][ 12]

[112][ VLLRNAVQADEGEYE || 12]

[123][ GEYECRVSTFPAGSF || 12)
[141] LRLRVLVPPLPSLNP ][ 12|
[153| LNPGPALEEGQGLTL ][ 12]

[159]| LEEGQGLTLAASCTA || 12

[164][ GLTLAASCTAEGSPA || 12|

[207][ EFHLVPSRSMNGQPL | 12]

[236]_ITHILHVSFLAEASY || 12
[239][ ILHVSFLAEASVRGL || 12|

[247|[ EASVRGLEDQNLWHI || 12
[268][ LKCLSEGQPPPSYNW || 12
|[202][ GVRVDGDTLGFPPLT || 12

[310][ SGIYVCHVSNEFSSR |[ 12
[324] RDSQVTVDVLDPQED || 12

[329][ TVDVLDPQEDSGKQV || 12|
[337][ EDSGKQVDLVSASW || 12
[395][ ENSIRRLHSHHTDPR ][ 12]
[413] EESVGLRAEGHPDSL || 12

[ 40][ VTVVLGQDAKLPCFY || 13|

[ 85][ KYGLHVSPAYEGRVE || 13|

[108] NPLDGSVLLRNAVQA || 13

[421][ EGHPDSLKDNSSCSV || 12
[429][ DNSSCSVMSEEPEGR||_ 12]

[448] LTTVREIETQTELLS || 12

[137][ FQARLRLRVLVPPLP || 13]

[215][ SMNGQPLTCVVSHPG || 13]

[¢55][ ETQTELLSPGSGRAE || 12]

[¢89]| NGTLRAKPTGNGIVI || 12

[237|[ THILHVSFLAEASVR || 18]

[327] QuTVDVLDPQEDSGK [ 13

[340][ GKQVDLVSASWWE || 13

[349][ SWWVGVIAALLFCL || 13]

[353][ VGVIAALLFCLLYWY || 13

|451| VREIETQTELLSPGS || 13|

-I_E_LGAEMWGPEAWLL | 12

[ 14][ AWLLLLLLLASFTGR || 12]
[ 18] WLLLLLLLASFTGRC ][ 12]
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TableXLIX-V2-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 5; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|[123456789012345 |[score]
[ 9|[DAKLPCLYRGDSGEQ][ 26|
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| 3|[TVVLGQDAKLPCLYR] 14
[ 2[VTVWLGQDAKLPCLY][ 13

TahleXLIX-V7-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 15; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos]|_123456789012345 _|[score]
[ 1[SIRRLHSHHTDPRSQ][ 14]
| 5]LHSHHTDPRSQSEEP][14]
SQSEEPEGRSYSTLT|| 14]
[ 3[RRLHSHHTDPRSQSE|| 8|
[ 12|[PRSQSEEPEGRSYST|| 8]
[ 2 IRRLHSHHTDPRSGS | 6]
[ 8|HHTDPRSQSEEPEGR| 6]
[ 10| TDPRSQSEEPEGRSY|[ 6]

TableXLIX-V9-HLA-DRB1-1101-
15mers-191P4D12B

PCT/US2003/013013

Each peptide is a portion of SEQ 1D
NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the start
position plus fourteen.

TableXLIX-V12-HLA-DRB1-1101-
15mers-191P4D12B

[Pos|[ 123456789012345 |[score]

Each peptide is a portion of SEQ
1D NO: 25; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[ 67|[VAGTLSVHHCACFES || 14]

[ 83| TKRKKKLKKAFRFIQ || 14]

[111)HQGVNSCDCERGYFQ|| 14

[ 26][ PLVVFFIYFYFYFFL ][ 13

[ 61)] PASASLVAGTLSVHH || 13

ety

123456789012345 _|score

[ 14| GCSYSTLTTVREIET || 18]

[ 1]lDNSSCSVMSEEPEGC]]  12]

[ 5|[csvmsEEPEGCSYST|[ 12
| 2|NsscsvmsEEPEGCS]| 7]

[ 93] FRFIQCLLLGLLKVR || 13

[ 98| CLLLGLLKVRPLQHQ || 18]

TableXLIX-V9-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide is a portion of SEQID
NO: 19; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the start
position plus fourteen.

[Pos|[ 123456789012345 |[score]

[ 97| QCLLLGLLKVRPLQH || 28]

[121)[RGYFQGIFMQAAPWE|| 22

| 37) YFFLEMESHYVAQAG [ 21]

[ 79| FESFTKRKKKLKKAF || 21,

[ 76| CACFESFTKRKKKLK || 20)

103|[ LLKVRPLQHQGVNSC||  20]

[22]| FLPFPLWFFIYFYF || 19|

. {17 FFLFFFLPFPLWFF |[ 1§

[ 49 QAGLELLGSSNPPAS || 18]

[ 66][ LYAGTLSVHHCACFE || 18]

| 34 FYFYFFLEMESHYVA ][ 17]

[ 90][ KKAFRFIQCLLLGLL ][ 17]

[120][ERGYFQGIFMQAAPW][  17]

| 15[ FNFFLFFFLPFPLVV || 16}

33 YFYFYFFLEMESHYV |[ 1§

[ 36| FYFFLEMESHYVAQA [ 16

[ 86][ KKKLKKAFRFIQCLL || 15

[ 3[ RELLAGILLRITFNF |[ 14

ELLAGILLRITFNFF | 14)

[ 13 ITFNFFLFFFLPFPL || 14

TableXLIX-V10-HLA-DRB1-1101-
15mers-191P4D12B

TableXLIX-V13-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 21; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|| 123456789012345 |{score]
[ 14[LGTSDVVTVVLGQDA|[ 14]
[ 2|LASFTGRCPAGELGT|| 12|
[ 19[ELCTSDVWTWLGQD|[ 9|
[ 1|[LLASFTGRGPAGELG|[ 7]

[ 4[SFTGRCPAGELGTSD|| 7|
| 6|[TGRCPAGELGTSDVY|[ 6|

[ §|[RCPAGELGTSDWTV][ 6]

Each peptide is a portion of SEQ
ID NO: 27; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peplide is the
start position plus fourteen.

[Pos||_12345678012345 |[score]
[ 6[DSQVTVDVLADPQED|[ 17
[ 8lfavTvDvLADPQEDSG] 13]
[ 10][TvDVLADPQEDSGKQ| 12]

| 11][VDVLADPQEDSGKQV] 12]
[ 4|[sRDSQVTVDVLADPQ|[ 10]

[ 15][aDPQEDSGKQVDLYS|| 9]

[ 11][acELGTSDWTWLG][ 6]

TableXLiX-V11-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide is a portion of SEQ
ID NO: 23; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

Pos|| 123456789012345 |[score]
[ 9|[RLRLRVMVPPLPSLN| 22)

[ 3J[AGSFQARLRLRVMVP][ 20
[ 13[RVMVPPLPSLNPGPA|[ 1§

QARLRLRVMVPPLPS|| 14]
[ 6[FOARLRLRVMVPPLP][ 13]
[ 10[LRLRVMVPPLPSLNP|[ 12
|_1][FPAGSFQARLRLRVM|[ 10

231

TableXLIX-V14-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide is a portion of SEQ
1D NO: 3; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|| 123456789012345 ][score]
[ 12|[PASASLVAGTLSVHH]| 13|
[ 2||GLELLGSSNPPASAS] 12)
" 3|[LELLGSSNPPASASL| 12]
__11][PPASASLVAGTLSVH]|[ 8]
[ 8][SSNPPASASLVAGTL] 7]
| 14|[SASLVAGTLSVHHCA| 7]
| 1]AGLELLGSSNPPASA] 6]
[ 4|[ELLGSSNPPASASLY] 6]
[ 5|[LLGSSNPPASASLVA] 8|
[ 9|[SNPPASASLVAGTLS|| 6]
[ 15][ASLVAGTLSVHHCAC] 6]
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TableL: Properties of 191P4D12(b)

Bioinformatic
191P4D12(b)B v.1 Program Outcome
ORF ORF finder 264-1796
Protein length 510aa
Transmembrane region  TM Pred 2 TM, aa 14-30, 351-370
HMMTop 1 TM, aa 347-371
Sosuli 2 TM, aa 14-31, 347-369
TMHMM 1TM, aa 350-372
Signal Peptide Signal P yes, cleaved aa 31-32
pl . plIMW tool p!56.27
Molecular weigh pl/MW tool 55.4 kDa
Localization PSORT 46% plasma membrane
39.1% cytoplasmic, 21%
PSORT Il nuclear
Motifs Pfam Immunoglobulin domain
Prints Cadherin signature
‘ lg domain, Herpesvirus
Blocks glycoprotein D
Bioinformatic
v.6 Program Qutcome
ORF ORF finder
Protein length 295 aa
Transmembrane region ~ TM Pred 1TM, aa 136-156
HMMTop 1TM, aa 132-156
Sosui 1 TM, aa 132-154
TMHMM 1 TM, aa 135-157
Signal Peptide Signat P none
pl pl/MW tool pl5.28
Molecutar weight pl/MW tool 32.6 kDa
Localization PSORT 70% plasma membrane,
20% endoplasmic reticulum
39% cytoplasmic, 21%
PSORT Il nuclear
Mofifs Pfam immunoglobulin domain
Prints none
Blocks

CA 2493923 2017-06-19
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Herpesvirus glycoprotein D
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Table LI: Exon boundaries of transcript 191P4D12(b) v.1

Exon Number | Start End Length
1 2 342 341

2 343 702 360

3 703 993 291

4 994 1114 121

5 1115 1263 149

6 1264 1420 157

7 1421 1498 76

8 1497 1571 75

9 1672 3459 1888

Table Llia). Nucleotide sequence of transcript variant 191P4D12(b) v.6 (SEQ ID NO: 105)

ggccgtegtt
acggcttcett
tccecctagtyg
cagttcctta
agctggagac
tctaccgagg
gcgaaggcge
cttacgaggg
tcctgecgcaa
ccgcecggceag
tgaatcctgg
ctgagggcag
gcegttectt
gcecgcageat
accaaaggat
ttgaagacca
aagggcagcc
tacgagtgga
acgtctgcecea
ttgaccccca
tgggtgtgat
gataccatcg
ccagggagaa
aggagagtgt
getetgtgat
agatagaaac
atcaggatga
gggccaagcc
ggcctgecetce
ttgggggect
cttgaccttt
caccatgcat
tgtgtgtgtg
ctgtecatatc
gggcaacact
aaagcaggta
ggtggagact
ggtgtgaggg
gtccectgggt
tgggcetget
aatactgctc
tgtatttttt
tcaggctgge

gttggccaca
gggggtaget
gagacccaag
ttcaagtctg
ctcagacgtyg
ggactcecgge
ccaggaacta
ccgegtggag
cgcagtgcag
cttccaggceg
tccagcacta
cccagccccec
caagcactcc
gaatgggcag
cacccacatc
aaatctgtgg
ccetecctea
tggggacact
tgtcagcaat
ggaagactct
cgcecgcactce
gcgcaaggcece
ctcecatceccegg
agggctgaga
gagtgaagag
acagactgaa
aggcatcaaa
cacgggcaat
ccttecectag
ccttaaacac
acctccaacc
gcaggtcact
gaggggtgac
agagtcaagt
gtcagggttt
ttttctcaga
gtggctcaga
aacctgtctc
cagccadagg
gcatgtacat
cgaatcactt
atttattttt
cttgaactcc

gegtgggaag
acggctgggt
tgcgagaggce
ctactgetgg
gtaactgtgg
gagcaagtgg
gcgctactge
cagcegecge
gcggatgagg
cggctgegge
gaagagggcc
agcgtgacct
cgctctgetg
ccactgactt
ctccacgtgt
cacattggca
tacaactgga
ttgggcttte
gagttctcct
gggaagcagg
ttgttctgce
cagcagatga
aggctgecatt
gccgagggec
cccgagggec
ctgetgtcte
caggccatga
ggcatctaca
gcctggctcec
ccccatttet
cttctgttca
gtgtgtgtgc
tgtccgtgga
gaactgtggt
ggcgtgtgtg
ccccagagea
ccecaggtgtg
ctaccacttc
cttgaactgt
attttctgta
ttaatttttt
atttttattt
tgggctcaag

cagctctggg
gtgtagaacyg
aagaactctg
catcatttac
tgctgggcecca
ggcaagtggc
actccaaata
ccccacgcaa
gcgagtacga
tccgagtget
agggcctgac
gggacacgga
ccgtcacctc
gtgtggtgtc
ccttecttge
gagaaggagc
cacggctgga
cceccactgac
caagggattc
tggacctagt
ttetggtggt
cccagaaata
cccatcacac
accctgatag
gcagttactc
caggctetgg
accattttgt
tcaatgggcyg
ttctgttgac
tgeggaagat
tcgggagggce
atgtgtgccect
ggggtgactg
gtatgtgcca
tcatgtggcet
gtattaatga
cgggcatagce
ggagccatgg
tacagaagcc
aatatacatg
tctttttttt
ttttttagag
caatcctcet

234

ggagctcgga
gggecggggce
cagcttectyg
aggcecggtge
ggacgcaaaa
atgggctcegg
cgggetteat
cceccctggac
gtgcegaggte
ggtgectceccce
cctggecagec
ggtcaaaggc
agagttccac
ccatcectggce
tgaggcctcet
tatgctcaag
tgggcctetg
cactgagcac
tcaggtcact
gtcagcctecg
ggtggtggtyg
tgaggaggag
ggaccccadgg
tctcaaggac
cacgctgacc
gcgggceegag
tcaggagaat
gggacacctg
atgggagatt
gctccceatce
tccaccaatt
gtgtgagtgt
tgtcegtggt
cgggatttga
gtgtgtgacc
tgcagaggtt
tggagctgga
gggcaagtgt
ctetgeectce
cgcecgggage
ttcttgeect
atggagtctc
geectcagecet

PCT/US2003/013013
gcteeccgate 60
tggggctggyg 120
ccttetgggt 180
ccegegggtg 240
ctgcectget 300
gtggacgecgyg 360
gtgagceccgg 420
ggctcagtgc 480
agcaccttec 540
ctgccecteac 600
tcctgcacag 660
acaacgtcca 720
ttggtgecta 780
ctgectecagg 840
gtgaggggce 200
tgcctgagtg 960
cccagtgggg 1020
agcggcatct 1080
gtggatgttc 1140
gtggtggtgg 1200
ctcatgtccc 1260
ctgaccctga 1320
agccagccgg 1380
aacagtagcet 1440
acggtgaggg 1500
gaggaggaag 1560
gggaccctac 1620
gtctgaccca 1680
ttagcteatc 1740
ccactgactg 1800
gagtctctcc 1860
tgactgactg 1820
gtgtattatg 1280
gtggttgegt 2040
tctgcctgaa 2100
ggaggagaga 2160
atctgectcece 2220
gaagcagcca 2280
tggtggcctce 2340
ttcttgcagg 2400
ttccattagt 2460
actatgttgce 2520
ccctagtagce 2580
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tgggacttta agtgtacacc actgtgcctg ctttgaatcc tttacgaaga gaaaaaaaaa 2640
attaaagaaa gcctttagat ttatccaatg tttactactg ggattgctta aagtgaggcc 2700
cctccaacac cagggggtta attecectgtga ttgtgaaagg ggctacttcce aaggcatctt 2760
catgcaggea geccettggg agggcacctg agagetggta gagtctgaaa ttagggatgt 2820
gagcctcgtg gttactgagt aaggtaaaat tgcatccacc attgtttgtg ataccttagg 2880
gaattgcttyg gacctggtga caagggctce tgttcaatag tggtgttggg gagagagaga 2940
gcagtgatta tagaccgaga gagtaggagt tgaggtgagg tgaaggaggt gctgggggtyg 3000
agaatgtcge ctttecccet gggttttgga tcactaattce aaggctctte tggatgtttc 3060
tetgggttgg ggctggagtt caatgaggtt tatttttage tggcccacce agatacactce 3120
agccagaata cctagattta gtacccaaac tcttcttagt ctgaaatctg ctggatttet 3180
ggcctaaggg agaggctcec atccttegtt ccccagccag cctaggactt cgaatgtgga 3240
gocctgaagat ctaagatcct aacatgtaca ttttatgtaa atatgtgcat atttgtacat 3300
asaatgatat tctgttttta aataaacaga caaaacttga aaaa 3344

CA 02493923 2005-01-24

Table Llii(a). Nucleotide sequence alignment of 191P4D12(b) v.1 (SEQ ID NO: 106) and 191P4D12(b) v.6 (SEQ ID NO:
107).

V.1 1 gGCCETCGTTGTTGGCCACAGCGTGGGAACGCAGCTCTGGGGGAGCTCGGA 50
COLPTCCE e e T T
V.6 1 ggccgtcgttgttggccacagcgtgggaagcagctctgggggagctcgga 50
V.1 51 GCTCCCEATCACGECTTCTTCGGCEETAGCTACGECTGGETGTGTAGAACG 100
R RN R AR AR AR AR RN RRR AR AR
V.6 51 gctcccgatcacggcttcttgggggtagctacggctgggtgtgtagaacg 100
V.1 101 CGGCCEGGECTGEEGCTEEETCCCCTAGTGGAGACCCAAGTGCGAGAGGC 150
R AR RN AR R AR RN AA AN RN R nAnARAR
v.6 101 gggccggggctggggetgggteccctagtggagacccaagtgegagagge 150
v.1 151 AAGAACTCTGCAGCTTCCTGCCTTCTGGETCAGTTCCTTATTCAAGTCTG 200
RN RN R RN RN AR RNy
V.6 151 aagaactctgcagcttcctgecttetgggtecagttecttattecaagt-~-~ 197
v.1l 201 CAGCCGGCTCCCAGGGAGATCTCEGTGGAACTTCAGARACGCTGGGCAGT 250
V.6 198 - - m e e e oo oo 197
V.1 251 CTECCTTTCAACCATGCCCCTGTCCCTGEGAGCCCGAGATGTGEGEGCCTG 300
V.6 198 -~ m oo e e e e m oo 197
V.1 301 AGGCCTGGCTGECTGCTEGCTECTACTGCTGGCATCATTTACAGGCCGGTGC 350
NRRRR AR A AR NN ARERA R
V.6 198 --o e — - ctgctactgectggeatcatttacaggececggtgce 230
v.1 351 CCCGCGGCTGAGCTEGAGACCTCAGACATGGTAACTCTCETGCTEGEGCCA 400
AR RN RN A RN AR AR AR RRARRRRRR RN
V.6 231 ccegegggtgagetggagaccteagacgtggtaactgtggtgetgggeca 280
V.1 401 GGACGCAAAACTGCCCTGCTTCTACCGAGGGGACTCCGGCGAGCAAGTGG 450
AR RN RN AR AR R AR R AR RRRRRRRR RN
V.6 281 ggacgcaaaactgecctgettetaccgaggggactecggegagraagtgg 330
V.1 451 GGCAAGTGGCATAGGECTCEGGETCGCACGCGCGCGAAGGCGCCCAGGAACTA 500
RN RRR RN AR R AR A AR RRAA RN
V.6 331 ggeaagtggeatgggctegggtggacgegggegaaggcgeccaggaacta 380
v.1l 501 GCGCTACTACACTCCAAATACGEGCTTCATATAAGCCCGGCTTACGAGGE 550
PIVELIP I T C TP e e e e e e ey
V.6 381 gegctactgcactccaaatacgggcttecatgtgagececggettacgaggg 430
v.1 551 CCGCCETCCAGCACGCCGCCGCCCCCACGCAACCCCCTGGACGGCTCAGTGC 600

LELVEEE D LR PR R P R EE LR T
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431 ccgcgtggagcagecgocgeccccacgeaacceectggacggceteagtyge 480
601 TCCTGCGCAACGCAGTGCAGGCEGATGAGGGCGAGTACCAGTGCCGEGTC 650

RN R AR AR RN AR RN

481 tcctgcgoaacgcagtgecaggeggatgagggcgagtacgagtgecgggtce 530

651 AGCACCTTCCCCGCCGECAGCTTCCAGCCECGECTECAGCTCCGAGTGLT 700
CELLUEE T PR T T

531 agcaccttccccgccggcagcttccaggcgcggctgcggctccgagtgct 580

701 GETGCCTCCCCTGCCCTCACTCGAATCCTGEGTCCAGCACTAGAAGAGGGCC 750
R RN RN R AR A AR RN AR AR

581 ggtgccteeectgecctecactgaatectggtecagcactagaagagggce 630

751 AGGGCCTGACCCTGGCAGCCTCCTCCACAGCTGAGGGCAGCCCAGCCCCC 800
RN RN R RN AR AR RN NAR AR AR

631 agggcctgaccctggecagectectgeacagetgagggcageccageccee 680

801 AGCGTCGACCTGERGACACGCGAGGTCAAAGGCACAACGTCCAGCCGTTCCTT 850
RN RN R RN RN A RN AR AR AR AR AR

681 agcgtgacctgggacacggaggtcaaaggcacaacgtccagccgttcctt 730

851 CAAGCACTCCCECTCTECTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA 900

LELLECE TR TR E VTR TP

731 caagcactcccgctctgctgccgtcacctcagagttccacttggtgccta 780

901 GCCGCAGCATCAATGGECAGCCACTGACTTGTGTGGTGTCCCATCCTGGC 950
RN RR R RN R RN R RN AR AN

781 gccgcagcatgaatgggcagccactgacttgtgtggtgtcccatcctggc 830

951 CTGCTCCAGGACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGC 1000

RN AR AR AR RN AR RN

831 ctgctccaggaccaaaggatcacccacatcctccacgtgtecttecttge 880

1001 TGAGGCCTCTGTGAGGEGCCTTGAAGACCAAAATCTAETEGCACATTGGECA 1050

R RN RN RN RN RN RN NN RN RN NN ARy

881 tgaggcctctgtgaggggccttgaagaccaaaatctgtggcacattggea 930

1051 GAGAAGGAGCTATGCTCAAGTGCCTGAGTGAAGGGCAGCCCCCTCCCTCA 1100

CEEVECEEE TP E TP PR LT

931 gagaaggagctatgctcaagtgcctgagtgaagggcagcccectecetca 980

1101 TACAACTGGACACGGCTGGATGGGCCTCTGCCCAGTGGGGTACGAGTCGGA 1150

AR RN AR R AR RN AR AR AR AN

981 tacaactggacacggctggatgggcctctgeccagtggggtacgagtgga 1030

1151 TGGGGACACTTTGGGCTTTCCCCCACTGACCACTGAGCACRAGCGGCATCT 1200

R RN AR R RN AR AR AR AR a RN

1031 tggggacactttgggctttcccccactgaccactgageacageggeatet 1080

1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACT 1250

AR NN AR RN RN NN AR RN RN RN

1081 acgtctgccatgtcagcaatgagttcteectcaagggatteteaggteact 1130

1251 GTGGATGTTCTTGACCCCCAGGAARGACTCTGGGAAGCAGGTGGACCTAGT 1300

R RN R RN AR RN RN AR NA RN AR RRARRARnY

1131 gtggatgttettgacccccaggaagactctgggaagecaggtggacctagt 1180

1301 GTCAGCCTCGETGETEETGETGGGTGTCATCGCCGCACTCTTGTICTGCC 1350
RN R RN AR R AR AR AR RN RR AR

1181 gtcagccteggtggtggtggtgggtgtgatcgccgeactettgttetgee 1230

1351 TTCTCATCETCETEETGETGCTCATGTCCCGATACCATCEGGCGCAAGGCC 1400
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LT LR TR

1231 ttetggtggtggtggtggtgetcatgtceccgataccatcggogcaaggee

1401 CAGCAGATGACCCAGABATATGAGGAGGAGCTGACCCTGACCAGGGAGAA 1450

COCCCC T e T LT LT

1281 cagcagatgacccagaaatatgaggaggagclgaccctgaccagggagaa 1330

1451 CTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGCCEG 1500

DOCCEEECLE LT e P T

1331 ctececatceggaggetgecatteccatcacacggaccccaggagccagecgyg 1380

1501 AGGAGAGTGETAGGGCTCAGAGCCGAGGGCCACCCIGATAGTCTCAAGGAC 1550

RN R RN R AR AR RN N RRR AR ARy

1381 aggagagtgtagggctgagagccgagggccaccctgatagtctcaaggac 1430

1551 AACAGTAGCTGCTCTGTGATGAGTGAAGAGCCCGAGGECCGCAGITACTC 1600

FECVEE T TR LD P T T L

1431 aacagtagctgctctgtgatgagtgaagagcccgagggccgcagttactc 1480

1601 CACGCTCACCACGGTGAGGGAGATAGAAACACAGACTGAACTGCTGTCTC 1650

R R R RN RN AR R AR A

1481 cacgctgaccacggtgagggagatagaaacacagactgaactgctgtctc 1530

1651 CAGCCTCTEGGCEGGCCGAGGACGAGGAAGATCAGGATGAAGGCATCARA 1700

CECPECEE TR ET T T LT

1531 caggctctgggcgggccgaggaggaggaagatcaggatgaaggcatcaaa 1580

1701 CAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTACGGEGCCAAGCC 1750

RN RN RN AR AR RNy

1581 caggccatgaaccattttgttcaggagaatgggaccctacgggccaagec 1630

1751 CACGGGCAATGGCATCTACATCAATGGGCGGGGACACCTGGTCTGACCCA 1800

PECECEEE LR L TR P e e e e L i |

1631 cacgggcaatggcatctacatcaatgggcggggacacctggtetgaccca 1680

1801 GGCCTGCCTCCCTTCCCTAGGRCCTGGCTCCTTCTGTTGACATGGGAGATT 1850

PECECEC TR E TR E P PR LTI

1681 ggcctgcctccettecctaggectggetecttetgttgacatgggagatt 1730

1851 TTAGCTCATCTTGGGGGCCTCCITAAACACCCCCATTTCTTGCGGAAGAT 1900

SRR R R R RN R AR AR ARy

1731 ttagctcatettgggggectcecttaaacacceccatttettgeggaagat 1780

1901 GCTCCCCATCCCACTGACTGCITGACCTTTACCTCCAACCCTTCTGTTCA 1950

RN AR RN AR R R AR NN AR AR NAR RO

1781 gctccccatcccactgactgettgacctttacctecaacccttetgttea 1830

1951 TCGGGAGEGCTCCACCAATTGAGTCTCTCCCACCATGCATGCAGGTCACT 2000

PECVELEREL LR R LD L TR T EE LT

1831 tcgggagggctccaccaattgagtetctcccaccatgecatgecaggtcact 1880

2001 GTGTGTGTGCATETETGCCTETCTGAGTGTTGACTIGACTGTGTGTGTGTG 2050

CECEEE TR T PR ET LT

1881 gtgtgtgtgeatgtgtgectgtgtgagtgttgactgactgtgtgtgtgtg 1930

2051 GAGGGGTGACTETCCATGGAGCCCTCACTGTGTCCGTGETGTGTATTATG 2100

AR RN R R AR NN R AR RN AR AN

1931 gaggggtgactgtececgtggaggggtgactgtgtecgtggtgtgtattatyg 1980

2101 CTGTCATATCAGAGTCAAGTGAACTGTGGTGTATGTGCCACGGGATTTGA 2150

CECPUEELLEE L e i e LT LT

1981 ctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttga 2030
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2151 GTGETTECETGCECAACACTETCACGECTTTGGCCTGTGTGTCATGTGGCT 2200

LT T E LT TR LT

2031 gtggttgcgtgggcaacactgtcagggtttggcgtgtgtgtcatgtggct 2080

2201 GTGTETCACCTCTGCCTGAARAAAGCAGGTATTTTCTCAGACCCCAGAGCA 2250

POCCLEE LT TR e e e e e e e |

2081 gtgtgtgacctctgcctgaaaaagcaggtattttctcagaccccagagca 2130

2251 QTATTAATCATGCAGAGGTTGGACGGAGAGAGGTGCAGACTGTGGCTCAGA 2300

TR R LT

2131 gtattaatgatgcagaggttggaggagagaggtggagactgtggctcaga 2180

2301 CCCAGGTGTGCEGGCATAGCTGEAGCTEGRAATCTGCCTCCGGTGIGAGGSE 2350

DL TR LT E LT

2181 cccaggtgtgcgggeatagetggagctggaatetgecteeggtgtgaggy 2230

2351 AACCTGTCTCCTACCACTTCGGAGCCATEGEGGEGCAAGTGTGAAGCAGCCA 2400

CECLLUE TR R T R E e e L |

2231 aacctgtctcctaccactteggagocatgggggcaagtgtgaagcageca 2280

2401 TCAGCCAGAGCGCTTGAACTGTTACAGAAGCCCTCTGCCCTC 2450

IIIIIIIHIllllllHIllllIHHIIHIIIllIIIIIIIHIIII

2281 ggt tcagccagaggcttgaactgttacagaagecctetgeccte 2330

2451 TGETGGCCTCTEGGGCCTGCTGCATGTACATATTTTCTGTAAATATACATG 2500

IR R RN R R RN RN AR NN NN

2331 tggtggcctctgggcctgctgcatgtacatattttctgtaaatatacatg 2380

2501 CGCCCECACGCTTCTTGCAGGAATACTGCTCCGAATCACTTTTAATTTTTT 2550

HIIIIII|HIHIIIIIIHIIIIIIIIIIIIHIIHIIIHHIII

2381 cgccgggagcttcttgcaggaatactgctccgaatcacttttaatttttt 2430

2551 TCTTTTTTTTITCTTGCCCTTTICCATTAGTTGTATTTTTTATTTATTTTT 2600

illl||II|HHHII!|llllllllllllIIIHIIIHIIIIIHII

2431 ttttttLLcttgccctttccattagttgtattttttatttattttt 2480

2601 A TATTTTTTTTTAGAGATGGAGTCTCACTATGTTGCTCAGGCTGGC 2650
IlHllHIIIIIIIIHIIHIIIIIIIIIIIIHIIIIHIIIHIII

2481 a atttttttttagagatggagtctcactatgkttgctcaggetgge 2530

2651 CTTCAACTCCTGGGCTCAAGCAATCCTCCTGCCTCAGCCTCCCTAGTAGC 2700

R AR AR R R RN RNy

2531 cttgaactcctgggctcaagcaatcctcctgcctcagcctccctagtagc 2580

2701 TGGGACTTTAACTETACACCACTGTGCCTGCTTTGAATCCTTTACGRAAGA 2750

CEEECEET LT T

2581 tgggactttaagtgtacaccactgtgcctgctttgaatcctttacgaaga 2630

2751 GAAAAAAAAAATTAAAGABAGCCTTTAGATTTATCCAATGTTTACTACTG 2800

PEECCLLEEUE TR LT E LT YT

2631 gaaaaaaaaaattaaagaaagcctttagatttatccaatgtttactactg 2680

2801 GGATTGCTTAAAGTGAGGCCCCTCCAACACCAGGGGGTTAATTCCTGTGA 2850

R RN AR AR AR NN AR nA ANy

2681 ggattgcttaaagtgaggcccctccaacaccagggggttaattcctgtga 2730

2851 TTGTEARAGGGGCTACTTCCAAGGCATCTTCATGCAGGCAGCCCCTTGGG 2900

RN RN AR RN AR AR AR RN ARy

2731 ttgtgaaaggggctacttccaaggcatcttcatgcaggcagccccttggg 2780
2901 A TGAGAGCTGGTAGAGTCTGAAAT TAGGGATGTGAGCCTCGTG 2950
lIIIIIIIIHIIIIHHHIlIIIIHHIIIIIIIHIIIIHHII

2781 agggcacctgagagctggtagagtctgaaattagggatgtgagcctcgtg 2830
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CLAIMS:

1. A method for determining if there is dysregulated cellular growth in a human
subject, comprising:

(a) contacting a test sample from a human subject suspected of having cancer with a
probe that is capable of specifically binding to a 191P4D12(b)-related gene product, wherein the
191P4D12(b)-related gene product is an mRNA comprising the sequence set forth in SEQ ID NO: 2,
SEQ ID NO:4, SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:24 or SEQ ID NO:26, or a protein
comprising the sequence set forth in SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:21, SEQ ID NO:23,
SEQ ID NO:25 or SEQ ID NO:27, respectively;

(b) determining the level of expression of the 191P4D12(b)-related gene product in the
test sample; and

(c) comparing the level so determined to the expression level of the 191P4D12(b)-
related gene product in a normal tissue sample of the same tissue type as the test sample,

whereby an increase in the 191P4D12(b)-related gene product in the test sample relative to
the normal tissue sample indicates dysregulated cellular growth in said test sample from an organ
selected from the group consisting of bladder, lung, kidney, pancreas, colon, prostate, cervix, and

ovary.

2. The method of claim 1, wherein the probe is an antibody or fragment thereof, either

of which specifically binds to the protein.

3. The method of claim 2, wherein the antibody or antigen binding fragment is
monoclonal.
4. The method of claim 2 or 3, wherein the antibody or antigen binding fragment

thereof is labeled with a detectable marker.

5. The method of claim 1, wherein the gene product is said mRNA and determining the
level of expression of the mRNA in the test sample comprises:

producing cDNA from the mRNA by reverse transcription;

amplifying the cDNA obtained; and

detecting the presence of the cDNA.

6. The method of claim 5, wherein the probe is a primer capable of specific binding to
the mRNA or cDNA.

7. The method of claim 6, wherein the probe is labeled with a detectable marker.

8. The method of 4 or 7, wherein the detectable marker is a radioactive isotope is

selected from the group consisting of *''At, "*'t, "1, %y, "®Re, "®Re, "**sm, *'*Bi, *’P and

radioactive isotopes of Lu.
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9. The method of any one of claims 1 to 8, wherein the dysregulated cellular growth is

an indication of the presence of cancer.

10. The method of any one of claims 1 to 8, wherein the dysregulated cellular growth is

an indication of the status of cancer.

11. A method for determining susceptibility to developing cancer, comprising:

(a) contacting a test sample from a human subject suspected of having cancer with a
probe that is capable of specifically binding to a 191P4D12(b) mRNA or a 191P4D12(b) protein,
wherein the 191P4D12(b) mRNA comprising the sequence set forth in SEQ ID NO: 2, SEQ |ID NO:4,
SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:24 or SEQ ID NO:26, and the 191P4D12(b) protein
comprising the sequence set forth in SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:21, SEQ ID NO.23,
SEQ ID NO:25 or SEQ ID NO:27, respectively;

(b) determining the level of expression of the 191P4D12(b) mRNA or the 191P4D12(b)
protein in the test sample; and

(c) comparing the level so determined to the expression level of the 191P4D12(b)
mRNA or the 191P4D12(b) protein in a normal tissue sample of the same tissue type as the test
sample,

whereby an increase in the 191P4D12(b) mRNA or the 191P4D12(b) protein in the test
sample relative to the normal tissue sample indicates susceptibility to developing cancer in said test
sample from an organ selected from the group consisting of bladder, lung, kidney, pancreas, colon,

prostate, cervix, and ovary.

12. Use of an antibody or antigen binding fragment thereof that specifically binds to a
protein comprising the amino acid sequence of SEQ ID NO: 3 for inhibiting growth of a tumor cell
that expresses the protein, wherein the antibody or antigen binding fragment is conjugated to a
cytotoxic agent, and wherein the cell is from a tissue source selected from the group consisting of

prostate, bladder, lung, pancreas, and breast cancer.

13. The use of claim 12, wherein the antibody or antigen binding fragment thereof
specifically binds to an extracellular domain of the protein comprising the amino acid sequence of
SEQ ID NO: 3.

14. The use of claim 12 or 13, wherein the antibody or antigen binding fragment
comprises an antigen binding site that specifically binds to an epitope within amino acids of SEQ ID
NO: 3.

15. The use of claim 12 or 13, wherein the antibody or antigen binding fragment
comprises the variable regions of the heavy chains and light chains of an antibody that binds
specifically to the amino acid sequence of SEQ ID NO: 3.
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16. The use of any one of claims 12 to 15, wherein the antibody or antigen binding

fragment is monoclonal.

17. The use of any one of claims 12 to 16, wherein the antibody or antigen binding

fragment is fully human.

18. The use of any one of claims 12 to 17, wherein the antigen binding fragment is an
Fab, F(ab"),, Fv or Sfv fragment.

19. The use of claim 12 or 13, wherein the antibody is a recombinant protein.

20. The use of claim 19, wherein the recombinant protein comprises the antigen binding

region of the antibody.
21. The use of claim 12, 13 or 14, wherein the antibody is a polyclonat antibody.

22. The use of any one of claims 12 to 21, wherein the cytotoxic agent is a toxin, a

therapeutic agent or a radioisotope.

23. The use of claim 22, wherein the radioisotope is selected from the group consisting

212 . 0, 186 2 .
of 2'2Bi. |, 1¥n, POy, "®Re, 2M'At, 1%, %°Re, "**sm, 2'°Bi, *°P, and Lu.

24. The use of claim 21, wherein the cytotoxic agent is selected from the group
consisting of auristatins, auromycins, maytansinoids, yttrium, bismuth, ricin, ricin A-chain,
combrestatin, duocarmycins, dolostatins, doxorubicin, daunorubicin, taxol, cisplatin, cc1065,
ethidium bromide, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicine, dihydroxy
anthracin dione, actinomycin, diphtheria toxin, Pseudomonas exotoxin (PE) A, PE40, abrin, abrin A
chain, modeccin A chain, alpha-sarcin, gelonin, mitogellin, retstrictocin, phenomycin, enomycin,

curicin, crotin, calicheamicin, and Sapaonaria officinalis inhibitor.

25. Use of antibody-agent conjugate comprising: an antibody or antigen binding
fragment thereof that binds specifically to a protein comprising the amino acid sequence of SEQ ID
NO: 3; and a cytotoxic agent conjugated to the antibody or fragment, for inhibiting growth of a tumar
cell that expresses the protein, wherein the cell is from a tissue source selected from the group

consisting of prostate, bladder, lung, pancreas, and breast cancer.

26. The use of claim 25, wherein the antibody of the antibody-agent conjugate is a

monoclonal antibody or a polyclonal antibody.

27. The use of claim 25, wherein the antigen binding fragment of the antibody of the

antibody-agent conjugate is an Fab, F(ab"),, Fv, or Sfv fragment.
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28. The use of claim 25, 26 or 27, wherein the cytotoxic agent is a toxin, a therapeutic

agent, or a radioisotope.

29. The use of claim 28, wherein the radioisotope is selected from the group consisting

of 2128il 131|’ 131]“, SOY, 186Re' 211At, 125|’ WSBRe’ 1538m, 21sBi, 32P, and Lu.

30. The use of claim 28, wherein the cytotoxic agent is selected from the group
consisting of auristatins, auromycins, maytansinoids, yttrium, bismuth, ricin, ricin A-chain,
combrestatin, duocarmycins, dolostatins, doxorubicin, daunorubicin, taxol, cisplatin, c¢1065,
ethidium bromide, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicine, dihydroxy
anthracin dione, actinomycin, diphtheria toxin, Pseudomonas exotoxin (PE) A, PE40, abrin, abrin A
chain, modeccin A chain, alpha-sarcin, gelonin, mitogellin, retstrictocin, phenomycin, enomycin,

curicin, crotin, calicheamicin, and Sapaonaria officinalis inhibitor.
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Figure 1: 191P4D12(b) SSH sequence of 223 nucleotides. (SEQ ID NO: 1)

1 GATCACTAAT TCAAGGCTCT TCTGGATGTT TCTCTGGGTT GGGGCTGGAG TTCAATGAGG
61 TITATTTTTA GCTGGCCCAC CCAGATACAC TCAGCCAGAA TACCTAGATT TAGTACCCAA
121 ACTCTTCTITA GTCTGAAATC TGCTGGATTT CTGGCCTAAG GGAGAGGCTC CCATCCTTCG
181 TTCCCCAGCC AGCCTAGGAC TTCGAATGTG GAGCCTGRAG ATC
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Figure 2:

Figure 2A. The cDNA (SEQID. NO. : 2) and amino acid sequence (SEQ ID. NO. : 3) of 191P4D12(b) v.1 clone
1A1. The start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggccgtegttgttggccacagegtgggaagecagetetgggggageteggageteecgate
61 acggcttettgggggtagctacggetgggtgtgtagaacggggecggggctggggetggy
121 tccectagtggagacccaagtgegagaggcaagaactetgeagettectgeettetgggt
181 cagttccttattcaagtétgeagecggeteccagggagateteggtggaacttcagaaac
1 M P L S L G A E /M W G P E
241 gctgggcagtetgectttcaaccATECCCCTGTCCCTAEEGAGCCGAGATEGTEGGEGCCTG
14 A W L L L L L L L A8 F T & R C P A G E
301 AGGCCTGGCTGCTGCTGCTGCTACTGCTGGCATCATTTACAGGCCGGTGCCCCGCGGGTG
34 L ET S P VvV TV VvV L 6 ¢ b A K L p ¢ F
361 AGCTGGAGACCTCAGACGTGGTAACTATGATGCTEEGCCAGGACGCAARACTRECCCTECT
54 Yy R G D S GG E Q V@ Q V A W A R V D A G
421 TCTACCGAGGGGACTCCGGCGAGCAAGTGGGGCAAGTGECATGGECTCEEGETEGACGCGR
74 E G A ¢ E L A L L H S K Y @G L HV 8 P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCARATACGGGCTTCATETGAGCCCGE
o4 Y E G R V. EQ P P P P RINUDP L D G 8 V L
541 CTTACGAGGGCCGCGTGGAGCAGCCGCCGECCCCCACGCAACCCCCTEGACGRECTCARTELC
114 L R N AV Q A DEGGEVYU ET CIRUYV S T UPF P
601 TCCTGCGCAACGCAGTGCAGGCCGGATGAGGECCGAGTACGACTGCCEEETCAGCACCTTCC
134 A G 58 F Q AR L RULU RV L V P P L P 8 L
661 CCGCCGGCAGCTTCCAGGCGCGGCTRCERCTCCEAGTGCTERTGCCTCCCOTGCCCTCAC
154 N P G P A L EE G Q G-L T L A A 8 C T A
721 TGAATCCTGGTCCAGCACTAGAAGAGGGCCAGGGCCTRACCCTERCAGCCTCCTECACAS
174 E G S P A P S VT WD T E V K G T T 8 8
781 CTGAGGGCAGCCCAGCCCCCAGCGTGACCTGEGACACGGAGGETCAAAGGCACAACGTCCA
194 R S F K H S R 8 A A V T S EUPF HL V P 8
841 GCCGTTCCTTCAAGCACTCCCGCTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
214 R 8 M N & Q PL T CV V S HU?PGUL L Q D
901 GCCGCAGCATGAATGEGCAGCCACTGACTTOTETGETETCCCATCCTGECCTECTCCAGR
234 Q R I T H I L H V 8 F L A E A S V ROG L
961 ACCAAAGGATCACCCACATCCTCCACGTEGTCCTTCCTTGCTGAGGCCTCTETGAGERECC
254 E D QN L W H I GEREG G AMTUILI KTC CTIL S8 E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTECCTGAGTG
274 G Q P P P S ¥ NW T RTUILD G P L P s @& V
1081 ARGGGCAGCCCCCTCCCTCATACAACTECACACGGCTGGATGEECCTCTECCCAGTERREE
294 R Vv D GD T L @@ F P P L T T EUHS GG T Y
1141 TACGAGTGGATGGGGACACTTTGGGCTTTCCCCCACTGACCACTGAGCACAGCGECATCT
314 v ¢CH V S N EVF S S RD S Q V TV D V L
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1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGEGATTCTICAGETCACTGTGGATGTTC
334 D P Q E D S G XK Q VvV oOob L vV 8§ a S V Vv VvV V
1261 TTGACCCCCAGGAAGACTCTGEGAAGCAGETGCACCTAGTETCAGCCTCGGTGGTGGTGGE
354 ¢ v I A A L L F ¢CL L VvV V VYV VL M SR
1321 TGGETETGATCGCCGCACTCTTETTCTGCCTTCTGETGGTGETGETGGTGCTCATCTCCC
374 Y H R R K A Q ¢ M T Q K Y EE B L T L T
1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGAGGAGCAGCTGACCCTGA
394 R E N 8§ .I R R L H S H H T D P R S Q P E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGCCGG
414 E §$ VvV 6L R A E G B P D S L KD N S5 5 C
1501 AGGAGAGTGTAGGGCTGAGAGCCGAGGGECCACCCTGATAGTCTCARGGACAACAGTAGCT
434 s v M $ EE P E G R 8 ¥ 8 T L T T V R E
1561 GCTCTGTGATGAGTGAAGAGCCCGAGGECCGCAGTTACTCCACGCTGACCACGGTGAGGG
454 I E T QT EL L 8 P G S GR A EEE E D
1621 AGATAGAAACACAGACTGAACTGCTGTCTCCAGGCTCTGEGCCEECCGAGGAGGAGGARAG
474 Q b E G I K Q A MNHUVPF V QEDNG T L R
1681 ATCAGCATGAAGGCATCABRACAGGCCATGAACCATTTIGTTCAGGAGAATGGGACCCTAC
494 A K P T G N G I ¥ I N G R G HL V * ‘
1741 GGGCCAAGCCCACGGGECAATGGCATCTACATCAATGGEGCGEGGCGACACCTGGTCTGACCCA
1801 ggcctgecteccttecctaggectggctecttetgttgacatgggagattttageteate
1861 ttgggggcctecttaaacacccecatttecttgeggaagatgetceccateccactgactg
1921 cttgacctttacctccaaccettetgttcatecgggagggctcecaccaattgagtetetec
1981 caccatgcatgéaggtcactgtgtgtgtgcatgtgtgcctgtgtgagtgttgactgactg
2041 tgtgtgtgtggaggggtgactgtccgtggaggggtgactgtgtcegtggtgtgtattatg
2101 ctgtcatatcaéagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttgcgt
2161 gggcaacactgtcagggtttggcgtgtgtgtcatgtggctgthgtgacctctgcctgaa
2221 aaagcaggtattttctcagaccccagagcagtattaatgatgcagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgecgggecatagetggagetggaatctgectcee
2341 ggtgtgagggaacctgtctectaccacttcecggagccatgggggcaagtgtgaagcageca
2401 gtccctgggtcagccagaggcttgaactgttacagaagecctetgeccectetggtggecte
2461 tgggcctgctgcatgtacatattttctgtaaatatacatgegecgggagettettgecagg
2521 aatactgctccgaatcacttttaatttttttcttttttttttettgecctttecattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcaétatgttgc
2641 tcaggctggccttgaactcectgggctecaagecaatcctectgectecagectecectagtage
2701 tgggactttaagtgtacaccactgtgecctgctttgaatcetttacgaagagaaaaaaaaa
2761 attaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgaggcc
2821 cctccaacaccagggggttaattcetgtgattgtgaaaggggctacticcaaggeatett
2881 catgcaggcagccccttgggagggcacctgagagectggtagagtctgaaattagggatgt
2941 gagcctegtggttactgagtaaggtaaaattgecatccaccattgtttgtgataccttagg
3001 gaattgcttggacctggtgacaagggcetectgttcaatagtggtgttggggagagagaga
3061 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgctgggggtg
3121 agaatgtcgecttteccecctgggttttggatcactaattecaaggetettetggatgttte

\
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3181 tctgggttggggctggagttcaatgaggtttatttttagctggcccacccagatacactc
3241 agccagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatttct
3301 ggcctaagggagaggctcccatccttcgttccccagccagcctaggacttcgaatgtgga
3361 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacat
3421 aaaatgatattctgtttttaaataaacagacaaaacttgaaaaa

Figure 2B. The cDNA _(SEQID.NO.: 4)and amino acid sequence (SEQ ID. NO. : 5) of 191P4D12(b) v.2. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggccgtcgttgttggccacagcgtgggaagcagctctgggggagctcggagctcccgatc
61 acggcttcttgggggtagctacggctgggtgtgtagaacggggccggggctggggctggg
121 tcccctagtggagacccaagtgcgagaggcaagaactctgcagcttcctgccttctgggt
181 cagttccttattcaagtctgcagccggctcccagggagatctcggtggaacttcagaaac
1 M P L, § L ¢ A EMWG P E
241 gctgggcagtctgcctttcaaccéggcCCCTGTCCCTGGGAGCCGAGATGTGGGGGCCTG
14 A WL L L L L L L A S F TG R ¢ P A G E
301 AGGCCTGGCTGCTGCTGCTGCTACTGCTGGCATCATTTACAGGCCGGTGCCCCGCGGGTG
34 L, E T § DV VvV T V V L G QD A K L P C L
361 AGCTGGAGACCTCAGACGTGGTAACTGTGGTGCTGGGCCAGGACGCAAAACTGCCCTGCC
54 ‘ Yy R @ D S @G E Q V G Q V A W A R V D A G
421 TCTACCGAGGGGACTCCGGCGAGCAAGTGGGGCAAGTGGCATGGGCTCGGGTGGACGCGG
74 E G A O E L A L L H S K Y ¢ L H VvV 8§ P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCAAATACGGGCTTCATGTGAGCCCGG
94 Y E @ R V E Q P P P P R N P L D G 8 V L
541 CTTACGAGGGCCGCGTGGAGCAGCCGCCGCCCCCACGCAACCCCCTGGACGGCTCAGTGC
114 . R N A V Q A D E G E Y E C R v § T F P
601 TCCTGCGCAACGCAGTGCAGGCGGATGAGGGCGAGTACGAGTGCCGGGTCAGCACCTTCC
134 A @ S F QAR L R L R V L V P P L P S L
661 CCGCCGGCAGCTTCCAGGCGCGGCTGCGGCTCCGAGTGCTGGTGCCTCCCCTGCCCTCAC
154 N P G b A L EE G Q ¢ L T L AASCT A
721 TGAATCCTGGTCCAGCACTAGAAGAGGGCCAGGGCCTGACCCTGGCAGCCTCCTGCACAG
174 E G S P A P SV T WD TE V XK G T T S S
781 CTGAGGGCAGCCCAGCCCCCAGCGTGACCTGGGACACGGAGGTCAAAGGCACAACGTCCA
194 R & F K H S R S A A V T S E F H L V P S
841 GCCGTTCCTTCAAGCACTCCCGCTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
914 R S M N ¢ 9 P L T C vV Vv 8 H P G L L Q D
201 GCCGCAGCATGAATGGGCAGCCACTGACTTGTGTGGTGTCCCATCCTGGCCTGCTCCAGG
234 Q R I T H I L H V 58 F L A E A S V R G L
961 ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTGAGGGGCC
254 E D Q N L W H I G R E G A M L XK ¢ L S E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTGCCTGAGTG
274 G 0 P P P S8 Y N W TR L D G P L P S8 G V
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1081 ARGCGCAGCCCCCTCCCTCATACAACTGGACACGECTEGEATGGGCCTCTGCCCAGTGGGE
294 R vV D@D T L GPF® P P L TTEHS G I Y
1141 TACGAGTCGATGGCCGACACTTTCGECTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 v ¢ HE V 8§ N E F & 8 R D S Q Vv TV DV L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
334 D P Q ED S G K Q vD L VS8 A S V VYV v
1261 TTGACCCCCAGGAAGACTCTGGGARGCAGGTCGGACCTAGTETCAGCCTCGGTGETGGTGG
354 ¢ v I A AL L FCL L VvV YV VvV V L M 5 R
1321 TECGTGTGATCGCCECACTCTTETTCTGCCTTCTGETEETGETEETGGTGCTCATGTCCC
374 vy H R R K A Q M T Q K Y EEEULTTZLT
1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGAGGAGGAGCTGACCCTGA
394 R E N & I R R L H S H HEH T D P R S Q P E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACCGACCCCAGGAGCCAGCCGE
414 E 8§ VvV ¢ L R A E G H P D S L KDDN s s C
1501 ACGCAGAGTCTAGGGCTGAGAGCCGAGGGCCACCCTGATAGTCTCAAGGACAACAGTAGCT
434 s vV M §S EE P E G R S Y S T L T T V R E
1561 GCTCTGTGATGAGTCGAAGAGCCCGAGGECCGCAGTTACTCCACGCTGACCACGGTGAGGG
454 I E T QQ T EL L S P @ S G R A E EEE D
1621 AGATAGAAACACAGACTGAACTCCTGTCTCCAGGCTCTGGGCCGGGCCGAGGAGGAGGAAG
474 OO D E G I XK Q AMNGHT FV Q EDN G T L R
1681 ATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTAC
494 A K P T @G N G I ¥ I N G R G HDL VvV *
1741 GGGCCAAGCCCACGGEGCAATGGCATCTACATCAATGGECGGGEGACACCTGETCTGACCCA
1801 ggcctgcctcecttecctaggectggetecttetgttgacatgggagattttageteate
1861 ttgggggcctecttaaacacceccatttettgeggaagatgetececateccactgactg
1921 cttgacctttacctccaacccttctgttcatcgggagggctccaccaattgagtctctcc
1981 caccatgcatgcaggtcactgtgtgtgtgecatgtgtgectgtgtgagtgttgactgactg
2041 tgtgtgtétggaggggtgactgtccgtggaggggtgactgtgtccgtggtgtgtattatg
2101'ctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttgcgt
2161 gggcaacactgtcagggtttggegtgtgtgtecatgtggetgtgtgtgacctetgectgaa
2221 aaagcaggtattttctcagaccccagagcagtattaatgatgcagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgcgggcatagctggagctggaatctgcctcc
2341 ggtgtgagggaacctgtetcctaccactteggagecatgggggcaagtgtgaagcageeca
2401 gtccctgggtcagecagaggcettgaactgttacagaagecctetgecctetggtggecte
2461 tgggcctgctgecatgtacatattttctgtaaatatacatgegecgggagettecttgeagg
2521.aatactgctccgaatcacttttaatttttttcttttttttttcttgccctttccattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttge
2641 tcaggctggccttgéactcctgggctcaagcaatcctcctgcctcagcctccctagtagc
2701 tgggactttaagtgtacaccactgtgcctgetttgaatcctttacgaagagaaaaaaaaa
2761 attaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgaggcce
2821 ccteccaacaccagggggttaattectgtgattgtgaaaggggctacttccaaggeatett
2881 catgcaggcagccccttgggagggcacctgagagctggtagagtctgaaattagggatgt
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2941 gagcctcgtggttactgagtaaggtaaaattgcatccaccattgtttgtgataccttagg
3001 gaattgcttggacctggtgacaagggctcctgttcaatagtggtgttggggagagagaga
3061 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgctgggggtg
3121 agaatgtcgcctttccccctgggttttggatcactaattcaaggctcttctggatgtttc
3181 tctgggttggggctggagttcaatgaggtttatttttagctggcccacccagatacactc
3241 agccagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatttct
3301 ggcctaagggagaggctcccatccttcgttccccagccagcctaggacttcgaatgtgga
3361 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacat
3421 aaaatgatattctgtttttaaataaacagacaaaacttgaaaaa

Figure 2C. The cDNA (SEQ ID. NO.: 6) and amino acid sequence (SEQ ID. NO.: 7) of 191P4D12(b) v.3. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggccgtcgttgttggccacagcgtgggaagcagctctgggggagctcggagctcccgatc
61 acggcttcttgggggtagctacggctgggtgtgtagaacqgggccggggcfggggctggg
S 121 tcccctagtggagacccaagtgcgagaggcaagaactctgcagcttcctgccttctgggt
i81 cagttccttattcaagtctgcagccggctcccagggagatctcggtggaacttcagaaac
1 M P L 8§ L, @ A E M W G P E
241 gctgggcagtctgcctttcaacCQEQCCCCTGTCCCTGGGAGCCGAGATGTGGGGGCCTG
14 A WL L L L L L L A S F T ¢ R C P A G E
301 AGGCCTGGCTGCTGCTGCTGCTACTGCTGGCATCATTTACAGGCCGGTGCCCCGCGGGTG
34 L E T 8§ b v v T VvV V L ¢ 9 D A XK L P C F
361 AGCTGGAGACCTCAGACGTGGTAACTGTGGTGCTGGGCCAGGACGCAAAACTGCCCTGCT
54 vy R @ D 8 G E Q V & Q v A W A R V D A G
421 TCTACCGAGGGGACTCCGGCGAGCAAGTGGGGCAAGTGGCATGGGCTCGGGTGGACGCGG
74 E G A Q E L A L L H S XK ¥ 6 L H VvV s P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCAAATACGGGCTTCATGTGAGCCCGG
94 Yy E ¢ R V E Q P P P P R N P L D G 'S V L
541 CTTACGAGGGCCGCGTGGAGCAGCCGCCGCCCCCACGCAACCCCCTGGACGGCTCAGTGC
114 , R N A V Q A D E G E v E ¢C R vV 8 T F P
601 TCCTGCGCAACGCAGTGGAGGCGGATGAGGGCGAGTACGAGTGCCGGGTCAGCACCTTCC
134 A ¢ S F Q AR L R L R v L VvV P P L P S L
661 CCGCCGGCAGCTTCCAGGCGCGGCTGCGGCTCCGAGTGCTGGTGCCTCCCCTGCCCTCAC
154 N P @ P A L E E G Q G L, T Lh AA S C T A
721 TGAATCCTGGTCCAGCACTAGAAGAGGGCCAGGGCCTQACCCTGGCAGCCTCCTGCACAG
174 E ¢ S P A P S V T W D T E V K G T T 8 S
781 CTGAGGGCAGCCCAGCCCCCAGCGTGACCTGGGACACGGAGGTCAAAGGCACAACGTCCA
194 R 8§ F K H S R s A A v T 8 E F H L V P S
841 GCCGTTCCTTCAAGCACTCCCGCTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
214 R &§ M N ¢ Q9 P L T C v v 8§ H P GG L L Q D
901 GCCGCAGCATGAATGGGCAGCCACTGACTTGTGTGGTGTCCCATCCTGGCCTGCTCCAGG
© 234 g R I T H I L HE vV § F L A E A 8V R G L
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961 ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTGAGGEGCC
254 E D Q N L W H I G REGADMTIL K cC L S E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTCGCCTGAGTG
274 G Q P P P S8 ¥ N WTIRUILDGUP L P S ¢ V
1081 AAGGGCAGCCCCCOTCCCTCATACAACTGGACACGECTECGATGEGCCTCTGCCCAGTGGGG
294 R VD @DTJULOGGP P P L TTUEUHS G I Y
1141 TACGAGTGCATCGEGGACACTTTGGGCTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 vV ¢ H VvV S N E F 8 S R D S @ Vv T V D V L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGEGATTCTCAGGTCACTGTGGATGTTC
334 D P Q ED S ¢ K Q VD L VS A SV V VYV
1261 TTGACCCCCAGGAAGACTCTGGGAAGCAGGTGEACCTAGTGTCAGCCTCGETGGTGCTGG
354 ¢ v I A AL L F CL L V V V V V L M S R
1321 TGEGTETGATCGCCECACTCTTETTCTGCCTTCTGETGETCGETGETGGTGCTCATGTCCC
374 ¥y H R R K A Q Q M T Q K ¥ E E E L T L T
- 1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGAGGAGGAGCTGACCCTGA
394 R E N S I R R L H S H E T D P R S Q P E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGEGAGCCAGCCGG
414 E $ VvV ¢ L, R AE G HPD S L KDDN S S C
1501 AGGAGAGTGTAGGCCTGAGAGCCGAGGGCCACCCTGATAGTCTCARGGACAACAGTAGCT
434 s v M 8 E E P E G R 8 ¥ 8 T L T T V R E
1561 GCTCTETGATGAGTCGAAGAGCCCGAGEGCCECAGTTACTCCACGCTGACCACGGTGAGGG
454 I E T Q T £E L Lh S P G S @G R A E E E E D
1621 AGATAGAAACACAGACTGAACTGCTGETCTCCAGGCTCTGGGCEGGGCCGAGGAGGAGGAAG
474 Q D E G I XK Q A MNIHUPF V Q EN G T L R
1681 ATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTAC
494 A K P T G N G I ¥ I N G R G H L V *
1741 GEGCCAAGCCCACGGEGCAATGGCATCTACATCAATGGGCGGGGACACCTGGTCTGACCCca
1801 ggcctgectcccttecctaggectggetecttectgttgacatgggagattttagetecate
1861 ttgggggcctecttaaacacccecatttecttgeggaagatgetececateccactgactyg
1921 cttgacctttacctccaaccctteotgttecatcgggagggetecaccaattgagtetetee
1981 caccatgcatgcaggtcactgtgtgtgtgcatgtgtgcctgtgtgagtgttgactgactg
2041 tgtgtgtgtggaggggtgactgtccgtggaggggtgactgtgtecgtggtgtgtattaty
2101 ctgtcatatcagagtcaagtgaactgtggtgtatgtgecacgggatttgagtggttgegt
2161 gggcaacactgtcagggtttggcttgtgtgtcatgtggetgtgtgtgacctetgectgaa
2221 aaagcaggtattttctcagaccccagagecagtattaatgatgecagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgcgggcatagctggagctégaatctgcctcc
2341 ggtgtgagggaacctgtctectaccactteggagecatgggggcaagtgtgaagecageca
2401 gtccctgggtcagccagaggcttgaactgttacagaagecctetgecctetggtggecte
2461 tgggcctgctgcatgtacatattttcetgtaaatatacatgegeegggagettettgeagg
2521 aatactgctccgaatcacttttaatttttttettttttttttettgeectttccattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttge
2641 tcaggctggccttgaactcctgggctcaagcaatcctccEgcctcagcctccctagtagc
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2701 tgggacﬁttaagtgtacaccactgtgcctgctttgaatcctttacéaagagaaaaaaaaa
2761 attaaagaaagcctttagatttatccaatgtttactactgggattgecttaaagtgaggec
2821 cctccaacaccagggggttaattcctgtgattgtgaaaggggcetacttocaaggeatett
2881 catgcaggcagccccttgggagggcacctgagagctggtagagtctgaaattagggatgt
2941 gagcctcegtggttactgagtaaggtaaaattgcatccaccattgtttgtgatacettagyg
3001 gaattgcttggacctggtgacaagggctectgttcaatagtggtgttggggagagagaga
3061 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgetgggagtyg
3121 agaatgtcgecctttecccctgggttttggatcactaattcaaggetettectggatgttte
3181 tctgggttggggctggagttcaatgaggtttatttttagetggcecacccagatacacte
3241 agccagaatacctagatttagtacccaaactcttcttagtctgaaatctgetggatttet
3301 ggcctaagggagaggctccecatccttegttecccagecagectaggacttcgaatgtgga
3361 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgecatatttgtacat

3421 aaaatgatattctgtttttaaataaacagacaaaacttgaaaaa

Il .

Figure 2D. The cDNA (SEQ ID. NO.: 8) and amino acid sequence (SEQ ID. NO. : 9) of 191P4D12(b) v.4. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggcegtegttgttggecacagegtgggaagcagetetgggggageteggagetecegate
61 acggcttettgggggtagctacggetgggtgtgtagaacggggeeggggetggggetggg
121 tcccctagtggagacccaagtgcgagaggcaagaactctgcagcttcétgccttctgggt
181 cagttccttattcaagtctgecagecggecteccagggagatecteggtggaacttcagaaac
1 M P L 8 L, G A E MW G P E
241 gctgggcagtctgeccetttcaaccATGCCCCTGTCCCTGEGGAGCCGAGATGTGGGGECCTG
14 A W L L L. L L L L A S FF T G R C P A G E
301 AGGCCTGGCTGCTGCTGCTGCTACTGCTGGCATCATTTACAGGCCGGTGCCCCGCGGGTG
34 L E T $ DV V T VYV L G QD AZKTUILUPCF
361 AGCTGGAGACCTCAGACGTGGTAACTGETGEGTGCTGGGCCAGGACGCAAAACTGCCCTGCT
54 Y R & D 8 G E Q V.6 Q V A W A R V D A G
421 TCTACCGAGGGGACTCCGGCGAGCAAGTGGGGCAAGTGGCATGGECTCGGGTGGACGCGG
74 E 6 A Q EL A L L # 8 K Y G . H VvV 8 P A
481 GCGAAGGCGCCCAGGAACTAGCGCTAéTGCACTCCAAATACGGGCTTCATGTGAGCCCGG
94 Y E G ﬁ vV E Q P P P P RN P L D G S V L
541 CTTACGAGGGCCGCGTGGAGCAGCCGCCGCCCCCACGCAACCCCCTEGACGGCTCAGTGC
114 L R N A V. Q ADE G E Y E CU RV S T F P
601 TCCTGCGCAACGCAGTGCAGGCGGATGAGGGCGEAGTACGAGTGCCGGETCAGCALCCTICC
134 A G 8 F Q AR L R L RV L Vv P P L P S L
661 CCGCCGGCAGCTTCCAGGCGECEGCTECEGCTCCEAGTRCTGETECCTCCCCTGCCCTCAC
154 N P 6 P AL E E G Q G L T L A A S C T A
721 TGAATCCTGGTCCAGCACTAGAAGAGGGCCAGGGCCTGACCCTEGCAGCCTCCTGCACAG
174 E 6 8 p A2 P § VT WD TEV K G T T S S
781 CTGAGGGCAGCCCAGCCCCCAGCGTGACCTGGGACACGGAGGTCAARGGCACAACGTCCA
194 R 8§ F K H S R 8§ A A V T 8 E F H L V B 8
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841 GCCGTTCCOTTCAAGCACTCCCGCTCTGCTECCETCACCTCAGAGTTCCACTTGGTGCCTA
214 R 8§ M N ¢ ¢ P L, T ¢C V V S HP G L L QD
901 GCCGCAGCATGAATGGGCAGCCACTGACTTETGTEETETCCCATCCTGEGCCTGCTCCAGE
234 Q R I T H I L H Vv 8 F L A E A S vV R G L
961 ACCAAAGGATCACCCACATCCTCCACGTETCCTTCCTTGCTGAGECCTCTGTGAGGGGCC
254 E D Q N L, W HI G R EG2AaA M UL K CL S E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTGCCTGAGTG
274 G Q p P P Sl Yy N W TR L D G P L P S G V
1081 AAGGGCAGCCCCCTCCCTCATACAACTGGACACGGCTGGATEGGCCTCTGCCCAGTGGRGG
294 R VvV p & DT L GPF P P L TTEUHS G I Y
1141 TACGAGTGGATGGGGACACTTTGGGCTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 v C H V'.S N E F 8§ 8 R D 8 Q VvV T V D V L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGCATTCTCAGCTCACTGTGGATGTTC
334 p P Q ED S G K Q VDL V S A SV V VYV
1261 TTGACCCCCAGGAAGACTCTGGGAAGCAGGTGGACCTAGTGTCAGCCTCGGTGGTGETGG
354 ¢ v I A A L L F CL L V V Vv V VvV L M S R
1321 TGGETGTGATCGCCECACTCTTGTTCTECCTTCTGETGETGETEETGETGCTCATGTCCC
374 Yy H R R K A 0 QM T Q XK Y EEETLTTZULT
1381 GATACCATCGGCGCAAGCGCCCAGCAGATGACCCAGARATATCAGGAGGAGCTGACCCTGA
394 R E N 8 I R R L H S H H T D P R S Q P E
1441 -CCAGGGAGAACTCCATCCECGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGCCGE
414 E S VvV ¢ L R A E @G H P D S L KDUN S S§ C
1501 AGGAGAGTGTAGGGCTGAGAGCCGAGGGCCACCCTGATAGTCTCAAGGKCAACAGTAGCT
434 S vV M $S E E P E G R S Y S T L T T V R E
1561 GCTCTGTGATGAGTGAAGAGCCCGAGGGCCGCAGTTACTCCACGCTGACCACGGTGAGGG
454 I E T ¢ T E L L 8§ P @G 8 G R A E E E E D
1621 AGATAGAAACACAGACTGAACTGCTGTCTCCAGGCTCTGGGCGGGCCGAGGAGGAGGAAG
474 0 D E @ I K Q A MNUHHTFV QENUGTTL R
1681 ATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTAC
494 A X P T @ N G I ¥Y I NG R G HUL V *
1741 GGGCCAAGCCCACGGGCAATCEGCATCTACATCAATGGGCGGGGACACCTGGTCTGACCCA
1801 ggcctgectccectteectaggectggetecttetgttgacatgggagattttagetcate
1861 ttgggggcctccettaaacacccccatttettgeggaagatgetcecccateccactgactyg
1921 cttgacctttacctccaacqcttctgttcatcgggagggctccaccaattgagtctctcc
1981 caccatgcatgcaggtcactgtgtgtgtgcatgtgtgectgtgtgagtgttgactgactyg
2041 tgtgtgtgtggaggggtgactgtcegtggaggggtgactgtgtecgtggtgtgtattatyg
2101 ctgtcatatcagagtcaagtgaactgtggtgtatgtgeccacgggatttgagtggttgegt
2161 gggcaacactgtcagggtttggegtgtgtgtecatgtggetgtgtgtgacctetgectgaa
2221 aaagcaggtattttctcagaccccagagcagtattaatgatgcagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgcgggcatagetggagetggaatetgectee
2341 agtgtgagggaacctgtctcctaccactteggagecatgggggeaagtgtgaagcageca
2401 gtccectgggtcagecagaggcttgaactgttacagaagecctetgecctetggtggecte
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2461 tgggcctgctgcatgtacatattttctgtaaatatacatgcgccgggagcttcttgcagg
2521 aatactgctccgaatcacttttaatttttttcttttttttttcttgccctttccattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttgc
2641 tcaggctggccttgaactcctgggctcaagcaatcctcctgcctcagcctccctagtagc
2701 tgggactttaagtgtacaccactgtgcctgetttgaatccttiacgaagagaaaaaaaaa
2761 attaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgaggcc
2821 cctccaacaccagggggttaattcctgtgattgtgaaaggggctacttccaaggcatctt
2881 catgcaggcagccccttgggagggcacctgagagctggtagagtctgaaattagggatgt
2941 gaécctcgtggttactgagtaaggtaaaattgcatccaccattgtttgtgataccttagg
3001 gaattgcttggacctggtgacaagggctcctgttcaatagtggtgttggggagagagaga
3061 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgctgggggtg
3121 agaatgtcgcctttccccctgggttttggatcactaattcaaggctcttctggatgtttc
3181 tctgggttggggctggégttcaatgaggtttatttttagctggcccacccagatacactc
3241 agccagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatttct
3301 ggcctaagggagaggctcccatccttcgttccccagccagcctaggacttcgaatgtgga
3361 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacat

3421 aaaatgatattctgtttttaaataaacagacaaaacttgaaaaa

-~

Figure 2E. The cDNA (SEQID. NO. : 10) and amino acid sequence (SEQ ID. NO. : 11) of 191P4D12(b) v.5. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggccgtcgttgttggccacagcgtgggaagcagctctgggggagctcggagctcccgatc
61 acggcttcttgggggtagetacggetgggtgtgtagaacggggccggggetggggetaggy
121 tcccctagtggagacccaagtgcgagaggcaagaactctgcagcttcctgccttctgggt
181 cagttccttattcaagtctgcégccggctcccagggagatctcggtggaacttcagaaac
1 M P L S L G A E MW G P E
241 gctgggcagtctgcctttcaaccéIgCCCCTGTCCCTGGGAGCCGAGATGTGGGGGCCTG
14 A WL L » L L L LA S F T GIRCUP A G E
301 AGGCCTGGCTGCTGCTGCTGCTACTgCTGGCATCATTTACAGGCCGGTGCCCCGCGGGTG
34 L E T S DV vV TVvVL G QDA KULPCF
361 AGCTCGGAGACCTCAGACGTGCTAACTCTEGTGCTGGGCCAGGACGCARAACTGCCCTGCT
54 Y R G D 8 G E ¢Q V ¢ Q V A W A R V D A G
421 TCTACCGRGGGGACTCCGGCCAGCAAGTEGGEGCAAGTGGCATGGGCTCGGGTGGACGCGG
74 E ¢ A Q EL A L L H S XK Y GG L HV 8 P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCAARATACGGGCTTCATGTGAGCCCGG
94 Y E G R V E Q p P P P RN P L D G 8 V L
541 CTTACGAGGGCCGECCETECGAGCAGCCGCCGECCCCCACGCAACCCCCTGEGACGGCTCAGTGC
114 L R N AV Q A DEGEYEZCIRV S TV F P
601 TCCTGCGCAACGCAGTGCAGGCGGATGAGGECGAGTACGAGTGCCGGETCAGCACCTTCC
134 A G S F Q A RL RL RV L V P P L P S L
661 CCGCCGEGCAGCTTCCAGGCGCGGCTGCEECTCCGAGTGCTGETGCCTCCCCTGCCCTCAL
154 N P G P A L E EBE G Q G L T L A A S C T A
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721 TGAATCCTGGTCCAGCACTAGRAGAGGGCCAGGGCCTGACCCTGGCAGCCTCCTGCACAG
174 E ¢ 8§ P A P 8 V T WD TTE <V K G T T 8 8
781 CTGAGGECAGCCCAGCCCCCAGCGTGACCTEGGACACGGAGGTCAAAGGCACRACGTCCA
194‘ R &§ P K H S R $ A AV T S E F H L V P S
841 GCCETTCCTTCAAGCACTCCCACTCTECTGCCETCACCTCAGAGTTCCACTTGGTGCCTA
214 R 8§ M N ¢ 0 P L T C V V S H?P G L L QD
901 GCCGCAGCATGAATGGGCAGCCACTGACTTGTGTGEGTGTCCCATCCTGGCCTGCTCCAGG
234 Q R I T H I L H VvV 8 F L A E A 8 V R G L
9614ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTGAGGGGCC
%54 E D Q N L W §H I G R E @ A M L K C L § E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCARGTGCCTGAGTG
274 @ Q P P P 8 Y NWTRULDOGU?P DL P S5 GV
1081 AAGGGCAGCCCCCTCCCTCATACAACTGGACACGECTEGGATGGGCCTCTGCCCAGTCGRG
294 R vV D @ D T L G F P P L TTEHS G I Y
1i41 TACGAGTCGATGCGGACACTTTEGECTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 v ¢ H vV 8§ N E F 8 8 R D S Q vV T V D V L
1201 ACGTCTGCCATGTCAGCAATCGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
334 D P Q ED S & K Q VvDL V s A 8§ V VvV V V
1261 TTGACCCCCAGGAAGACTCTGGGAAGCAGGTGGACCTAGTGTCAGCCTCGGTGGTGGTGG
354 ¢ v I aAa2arL L P ¢ L L VVV V V L M SR
1321 TGGGETETGATCGCCGCACTCTTGTTCTEGCCTTCTGETEETGETEGTGGTGCTCATGTCCC
374 Y H R R XK A Q g M T @Q K Y E E E L T UL T
1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGARATATGAGGAGGAGCTGACCCTGA
394 R E N 8 I R R L H 8 H H T D P R S Q P E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGCCGG
414 E S v ¢ L R A E @H PD S L KDDN S s C
1501 AGGAGAGTCTAGGGCTGAGAGCCGAGGGCCACCCTGATAGTCTCAAGGACAACAGTAGCT
434 S vV M § E E P E G R 8 ¥ § T L T T V R E
1561 GCTCTCTGATGAGTGARGAGCCCGAGGGCCECAGTTACTCCACGCTGACCACGETGAGGG
454 I E T Q TEIUL L 8 P G S G R AEE E E D
1621 AGATAGAAACACAGACTGAACTGCTIGTCTCCAGGCTCTGGEGCGGGCCGAGGAGGAGGARG
474 Q b E G I K Q A M N HF V Q ENG T UL R
1681 ATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTAC
494 A K P T G N G I ¥ I N GR G H L Vv *
1741 GGGCCAAGCCCACGGGECAATGGCATCTACATCAATGGGCEGGGACACCTGGTCTGACCCA
1801 ggcctgectcectteoectaggectggetecttetgttgacatgggagattttagetcate
1861 ttgggggtctccttaaacaccceccatttcttgeggaagatgetecccateccactgactg
1921 cttgacctttacctccaacccttcectgttecategggagggetcecaccaattgagtetetec
1981 caccatgcatgcaggtcactgtgtgtgtgcatgtgtgcctgtgtgagtgttéactgactg
2041 tgtgtgtgtggaggggtgactgtcegtggaggggtgactgtgtecgtggtgtgtattatg
2101 ctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttgcgt
2161 gggcaacactgtcagggtttggegtgtgtgtcatgtggetgtgtgtgacctetgectgaa
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2221 aaagcaggtattttctcagaccccagagcagtattaatgatgecagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgegggecatagetggagetggaatctgectec
2341 ggtgtgagggaacctgtctcctaccacttcggagccatgggggcaagtgtgaagdagcca
2401 gteccectgggtcagccagaggcttgaactgttacagaagecctetgecctetggtggecte
2461 tgggcctgctgcatgtacatattttetgtaaatatacatgegecgggagettettgecagg
2521‘éatactgctccgaatcacttttaatttttttcttttttttttcttgccctttccattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttge
2641 tcaggctggccttgaactecctgggectcaagcaatcctectgectcagactecectagtage
2701 tgggactttaagtgtacaccactgtgcctgetttgaatcctttacgaagagaaaaaaaaa
2761 attaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgaggee
2821 cctceaacaccagggggttaattecctgtgattgtgaaaggggctactteccaaggcatcett
2881 catgcaggcagccccttgggagggcacctgagagectggtagagtectgaaattagggatgt
2941 gagcctegtggttactgagtaaggtaaaattgcatccaccattgtttgtgataccttagg
3001 gaattgcttggacctggtgacaagggctectgttcaatagtggtgttggggagagagaga
3061 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgectgggggtyg
3121 agaatgtcgcctttecccecectgggttttggatcactaattecaaggectecttetggatgttte
3181 tctgggttggggctggagttcaatgaggtttatttttagetggcccacccagatacactce
3241 agccagaatacctagatttagtacccaaactecttcettagtctgaaatctgectggatttet
* 3301 ggcctaagggagaggctcecccatccttegttcecccagecagectaggacttegaatgtgga
3361 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacat
3421 aaaatgatattctgtttttaaataaacagacaaaacttgaaaaa
Figure 2F. The cDNA (SEQID. NO.: 12) and amino acid sequence (SEQ ID. NO. : 13) of 191P4D12(b) v.6. The
start methionine is underlined. The open reading frame extends from nucleic acid 789-1676 including the stop codon.

1 ggccgtegttgttggecacagegtgggaagecagetectgggggageteggagectececegate
61 acggcttcttgggggtagctacggctgggtgtgtagaacggggccggggctggggetggy
121 tccectagtggagacccaagtgcgagaggcaagaactetgecagettectgecttectgggt
181 cagttccttattcaagtectgctactgetggecatcatttacaggecggtgeceecgegggtyg
241 agctggagacctcagacgtggtaactgtggtgetgggecaggacgcaaaactgecctget
301 tctaccgaggggactccggcgagcaagtggggcaagtggcatgggetcegggtggacgegyg
361 gcgaaggcgcccaggaactagcgectactgcactccaaatacgggettecatgtgageccgg
421 cttacgagggccgcgtggagcagcegcecegececcecacgcaaccecctggacggetecagtge
481 tcctgecgecaacgcagtgecaggeggatgagggegagtacgagtgeegggtecageaccttec
541 ccgccggcagcttccaggcgcggctgbggctccgagtgctggtgcctcccctgccctcac
601 tgaatcctggtceccagcactagaagagggccagggectgaccetggecagecteoctgeacag
661 ctgagggcagcccagcccccagegtgacctgggacacggaggtcaaaggcacaacgteca
721 gccgtteccttecaagcactecegetcectgetgecgtecacctecagagttecacttggtgecta
1 M N ¢ Q P L T C V V 8 HP G L L @ D
781 gccgcagcATGAATGGGCAGCCACTGACTTGTGTGGTGTCCCATCCTGGCCTECTCCAGG
19 Q R I T H I L H V 8 F Lh A EA S V R G L
841 ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTCGAGGGEGCC
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39
901
59
961
79
1021
99
1081
119
1141
139
1201
159
1261
179
1321
199
1381
219
1441
239
1501
259
1561
279
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581

E D Q N L, # H I G R E G A M L K cC L S E
TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCARAGTGCCTGAGTG
@ Q9 P P P S Y NWTIRLDGUP UL P s G V
AAGGGCAGCCCCCTCCOTCATACAACTGGACACGECTEGATGGEGCCTCTGCCCAGTGGGG
R v p ¢ D TDL G F P P L TTEUHS G I Y
TACGAGTGGATGGGGACACTTTGGGCTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
v ¢ H V S N E F 8 8 R D S Q v T V D V L
ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
D P Q ED S G K Q VD L V s A S VvV VvV V A\
TTGACCCCCAGGAAGACTCTGGCAAGCAGGTGGACCTAGTGTCAGCCTCGCTGETGGTGG
¢ v I A A L L F ¢ L L VVV VvV L M SR
TEEETGTGATCGCCGCACTCTTGTTCTGCCTTCTGGTEGTGETGETGETGCTCATGTCCC
Yy H R R XK A Q Q M T Q K Y E E E L T L T
GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGAGGAGGAGCTGACCCTGA
R E N 8 I R R LL H 8 H H T D P R S Q P E
CCAGGGAGAACTCCATCCGGAGGCTECATTCCCATCACACGGACCCCAGGAGCCAGCCGG
E §$ v ¢ L R A E G H P D S L KDUN S S C-
AGGAGAGTGTAGGGCTGAGAGCCGAGGGCCACCCTGATAGTCTCAAGGACAACAGTAGCT
S vV M S E E P E G R S Y 8 T L T T V R E
GCTCTGTGATGAGTGAAGAGCCCGAGGGCCGCAGTTACTCCACGCTGACCACGGTGAGGG
I E T Q T EL L 8§ P G S G R A E E E E D
AGATAGAAACACAGACTGAACTGCTGTCTCCAGECTCTGGGCGGGCCCGAGCGAGGAGGAAG
Q9 D E G I K @ A M N H F V Q E NG T L R
ATCAGGATGAAGGCATCARACAGGCCATGAACCATTTTIGTTCAGGAGAATGGGACCCTAC
A XK P T G N G I ¥ I N G R G H UL V *
GGGCCAAGCCCACGGECAATGGCATCTACATCAATGGGCEGGGCGACACCTGGTCTGACCCa
ggcectgecteccttecctaggectggetecttetgttgacatgggagattttageteate
ttgggggcctecttaaacacceccatttettgeggaagatgecteccecateccactgacty
cttgacctttacctecaaccecttetgttcategggagggetecaccaattgagtetetec
caccatgcatgcaggtcactgtgtgtgtgcatgtgtgectgtgtgagtgttgactgactg
tgtgtgtgtggaggggtgactgtccgtggaggggtgactgtgtccgtggtgtgtattatg
ctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttgegt
gggcaacactgtcagggtttggegtgtgtgtecatgtggectgtgtgtgacctectgectgaa
aaagcaggtattttctecagaccccagagcagtattaatgatgecagaggttggaggagaga
ggtggagactgtggcteagacccaggtgtgegggecatagetggagetggaatetgectee
ggtgtgagggaacctgtctcctaccactteggagecatgggggcaagtgtgaagcagceca
gtecctgggtcagecagaggettgaactgttacagaagecctetgeectetggtggecte
tgggectgctgecatgtacatattttctgtaaatatacatgegecgggagettettgeagg:
aatactgctccgaatcacttttaatttttttetttttittticttgecctttecattagt
tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttge
tcaggectggecttgaactcctgggetcaagcaatectectgectcagecteccetagtage
tgggactttaagtgtacaccactgtgecctgctttgaatcctttacgaagagaaaaaaaaa
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2641 attaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgaggcce
2701 cctccaacaccagggggttaattectgtgattgtgaaaggggctacttecaaggeatett
2761 catgcaggcagccccttgagagggcacctgagagectggtagagtctgaaattagggatgt
2821 gagcctegtggttactgagtaaggtaaaattgcatccaccattgtttgtgataccttagg
2881 gaattgcttggacctggtgacaagggctectgttcaatagtggtgttggggagagagaga
2941 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgetgggggtg
3001 agaatgtegectttccccetgggttttggatcactaattcaaggetettetggatgttte
3061 tctgggttggggetggagttcaatgaggtttatttttagetggeccacccagatacacte
3121 agccagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatttct
3181 ggcctaagggagaggctcccatecttegttecccagecagectaggacttegaatgtgga
3241 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacat

3301 aaaatgatattctgtttttaaataaacagacaaaacttgaaaaa

Figure 2G. The cDNA (SEQ ID. NO. : 14) and amino acid sequence (SEQ ID. NO. : 15) of 191P4D12(b) v.7. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1721 including the stop codon.

1 ggccgtegttgttggecacagegtgggaagcagetetgggggageteggagetecegate
61 acggcttcttgggggtagetacggetgggtgtgtagaacggggcecggggetggggetggg
121 tceccctagtggagacccaagtgcgagaggcaagaactctgecagettectgectictgggt
181 cagttccttattcaagtctgecagccggetecccagggagateteggtggaacttcagaaac
1 ' M P L § L G A E M W G P E
241 gctgggcagtctgcctttcaacCAEQCCCCTGTCCCTGGGAGCCGAGATGTGGGGGCCTG
14 A W L Lhb L L L L A S F T GG R C P A G E
301 AGGCCTGGCTGCTGCTGCTGCTACTGCTGGCATCATTTACAGGCCGGTGCCCCGCGGETG
34 L E T S (D v VvV T v v L ¢ ¢ b A K L P C é
361 AGCTGGAGACCTCAGACGTGGTAACTGTGGTEGCTGGGCCAGGACGCAARAACTGCCCTGCT
54 Y R G D 8 @G BE Q Vv G Q V A W A R V D A G
421 TCTACCGAGGGGACTCCGGECGAGCAAGTGGGGCARAGTCGGCATGGECTCGGGTGGACCCGE
74 E ¢ A Q EL A L L H S K Y G L H V S P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCAAATACGGGCTTCATGTGAGCCCGG
94 Yy E G R V E Q P P P P R N P L D G S V L
541 CTTACGAGGGCCGCGTGGAGCAGCCGECCGCCCCCACGCAACCCCCTGGACGGCTCAGTGC
114 L R N A VvV Q A D E G E Y E C/ R v 8§ T F P
'601 TCCTGCGCAACGCAGTGCAGGCGECATGAGGGCCGAGTACGAGTGCCGEGTCAGCACCTTCC
134 A 6 8 F Q ARL R L RV L V P P L P S L
661 CCGCCGGCAGCTTCCAGGCGCGGCTGCGEECTCCGAGTGCTGETGCCTCCCCTGCCCTCAC
154 N P G P AL E E G Q G L T L A A S8 C T A
721 TGAATCCTGGTCCAGCACTAGAAGAGGGCCAGGGCCTGACCCTEGCAGCCTCCTGCACAG
174 E ¢ §$S P A P 8§ VT WD TE E VYV K G T T 8 8§
781 CTGAGGGCAGCCCAGCCCCCAGCGTGACCTGGGACACGGAGGTCAAAGGCACAACGTCCA
194 R S F X. H S R s A » V T S§ E F H L V P 8
841 GCCGTTCCTTCAAGCACTCCCGCTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
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214 R S M N ¢ @ P L T ¢C VvV VvV 8 H P G L L Q@ D
901 GCCGCAGCATGAATGGGCAGCCACTGACTTGTGTGGTGTCCCATCCTGGCCTGCTCCAGE
234 Q R I T H# I L H V S F L A E A ’S V R G L
961 ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTGAGGGGCC
254 E D Q N L "\ “ “ # I G R EGAMILIKTCTUL 8 E
1021 TTGAAGACCAAAATCTGTGGCACATTEGGCAGAGAAGGAGCTATGCTCAAGTGCCTGAGTG
274 G Q P P P S Y NWTA RULUDGU?PUL P S G V
1081 AAGGGCAGCCCCCTCCCTCATACAACTGGACACGGCTGGATGEGCCTCTGCCCAGTGGGG
294 R vV D 6 DT L G F P P L T TEH S G I Y
1141 TACGAGTGGATGGGGACACTTTGGGCTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 v ¢ H VvV §$ N E F S §S R D S8 @ v T V D V L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
334 D P Q E D §$S 6 K Q vboL V 8 A 58 V V V V
1261 TTGACCCCCAGGAAGACTCTGGGAAGCAGGTGGACCTAGTGTCAGCCTCGGTGGTGGTGG
354 G vIiI A A L L F C L L VvV V Vv VvV V L M S R
1321 TGGGTGTGATCGECCGCACTCITGTTCTGCCTTCTGGTGGTGGTGGTGGTGCTCATGTCCC
374 Y H R R K A Q QM T™Q K Y E E E L T L T
1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGAGGAGGAGCTGACCCTGA
394 R E N 8 I R R L H S HH T D PR S Q S E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGAGTG
414 E P E GG R S Y s T L T TV R E I E T Q T
1501 ARAGAGCCCGAGGGCEGCAGTTACTCCACGCTGACCACCGTGAGGGAGATAGAAACACAGA
434 E L L S P G 8 G R A E BE E E D Q D E G I
1561 CTGAACTGCTGTCTCCAGGCTCTGGGCGGGCCCGAGGAGGAGGAAGATCAGGATGAAGGCA
454 K Q A M‘,N H P V Q EN G T L R A K P T G
1621 TCAAACAGGCCATGAACCATTfTGTTCAGGAGAATGGGACCCTACGGGCCAAGCCCACGG
474 N ¢ I ¥ I N GG R G H L VvV *
1681 GCAATGGCATCTACATCAATGGGCGGGGACACCTGGTCTGAcccaggcctgecteectte
1741 cctaggcctggetecttetgttgacatgggagattttagetcatcttgggggectectta
1801 aacacccccatttcttgeggaagatgcectcceccatececactgactgetitgacctttacete
1861 caacccttctgttcatcgggagggctccaccaattgagtctecteccaccatgecatgecagg
1921 tceactgtgtgtgtgcatgtgtgectgtgtgagtgttgactgactgtgtgtgtgtggaggg
1981 gtgactgteccgtggaggggtgactgtgtcecgtggtgtgtattatgctgtcatatcagagt
2041 caagtgaactgtggtgtatgtgccacgggatttgagtggttgegtgggcaacactgtcag
2101 ggtttggcgtgtgtgtcatgtggectgtgtgtgacctctgectgaaaaagcaggtatttte
2161 tcagaccccagagcagtattaatgatgcagaggttggaggagagaggtggagactgtgge
2221 tcagacccaggtgtgcgggcatagctggagetggaatctgecteeggtgtgagggaacct
2281 gtctcetaccacttcecggagccatgggggcaagtgtgaagcagecagtecectgggteagee
2341 agaggcttgaactgttacagaagccctectgeectetggtggectetgggectgetgeatg
2401 tacatattttctgtaaatatacatgcgcecgggagettcttgecaggaatactgetceccgaat
2461 cacttttaatttttttettttttttttcttgecctttecattagttgtattttttattta
2521 tttttatttttatttttttttagagatggagtctcactatgttgctcaggetggecttga
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2581 actcctgggctcaagecaatcctectgectcagectecctagtagetgggactttaagtgt
2641 acaccactgtgcctgctttgaatcctttacgaagagaaaaaaaaaattaaagaaagcectt
2701 tagatttatccaatgtttactactgggattgcttaaagtgaggccccteccaacaccaggy
2761 ggttaattcctgtgattgtgaaaggggctacttcecaaggcatcttecatgecaggcagecec
2821 ttgggagggcacctgagagctggtagagtctgaaattagggatgtgagcctégtggttac
2881 tgagtaaggtaaaattgcatccaccattgtttgtgataccttagggaattgcttggacct
2941 ggtgacaagggctcctgttcaatagtggtgttggggagagagagagcagtgattatagac
3001 cgagagagtaggagttgaggtgaggtgaaggaggtgctgggggtgagaatgtcgecttte
3061 cccctgggttttggatcactaattcaaggetcttetggatgtttetetgggttggggetg
3121 gagttcaatgaggtttatttttagectggcccacccagatacactcagccagaatacctag
3181 atttagtacccaaactcttcttagtctgaaatetgetggatttctggectaagggagagg
3241 ctececatccttegttecccagecagectaggacttegaatgtggagectgaagatcetaag
3301 atcctaacatgtacattttatgtaaatatgtgcatatttgtacataaaatgatattctgt

3361 ttttaaataaacagacaaaacttgaaaaa

Figure 2H4. The cDNA (SEQ ID. NO. : 16) and amino acid sequence (SEQ ID. NO. : 17) of 191P4D12(b) v.8. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggcecgtegttgttggeccacagegtgggaagecagetctgggggageteggagetecegate
61 acggcttettgggggtagetacggetgggtgtgtagaacggggeeggggetggggetggy
121 tcccctagtggagacccaagtgegagaggcaagaactctgecagettectgecttetgggt
181 cagttccttattcaagtectgcageccggeteccagggagatctecggtggaacttcagaaac
1 M P L 8 L G A E MW G P E
241 gctgggcagtctgecctttcaaccATGCCCCTGTCCCTGGGAGCCGAGATGTEGGGGGCCTG
14 A WL L L L L L L A S F T G R C P A G E
301 AGGCCTGGCTGCTGCTGCTGCTACTGCTGGCATCATTTACAGGCCGGTGCCCCGCGGGTG
34 L ET S b Vv v T VvV VL 6 ¢ D A K L P C F
361 AGCTGGAGACCTCAGACGTGGTAACTGTGGTGCTGGGCCAGGACGCAAAACTGCCCTGCT
54 Yy R 6 DS G E Q VG g VvV A WA R V D A @G
421 TCTACCGAGGGGACTCCGGCGAGCARGTGCGGGECAAGTGGCATGGGCTCGGGTGEACGCGG
74 E G,2A2 Q EL A L L, H S K Y G L H V 8 P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCAAATACGGGCTTCATGTGAGCCCGG
94 Y E G ‘R vV E Q P P P P RN P L D G S V L
541 CTTACGAGGGCCGCGTGGAGCAGCCGCCGCCCCCACGCARCCCCCTGGACGGCTCAGTGC
114 L R N AV Q A D EGEYUZECIRYV S5 T F P
601 TCCTGCGCRACGCAGTGCAGGCGGATGAGGGCGAGTACGAGTGCCGGGTCAGCACCTTCC
134 A G 8§ F Q AR L R L RV L v P P L P S8 L
661 CCGCCGGCAGCTTCCAGGCGCGGCTGCGECTCCGAGTECTGETGCCTCCCCTGCCCTCAC
154 N P G P A L E E G Q G L TL A A S C T A
721 TGAATCCTGGTCCAGCACTAGAAGAGGEGCCAGGGCCTGACCCTGCGCAGCCTCCTGCACAG
174 E @ s P A P SV T WD TEV K G T T S 8
781 CTGAGGGCAGCCCAGCCCCCAGCGTGACCTGCEGACACGGAGGTCAAAGGCACAACGTCCA
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194 R &8 F K H S R 8 A A V T 8 E F B L V P S
841 GCCGTTCCTTCAAGCACTCCCGCTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
214 R §S M N ¢ Q P L T CV V S HUPGULUL Q D
901 GCCGCAGCATGAATGGGCAGCCACTGACTTGTGTGGTGTCCCATCCTGGCCTGCTCCAGG
234 Q R I T H I L H V 8§ F L A E A S V R G L
261 ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTGAGGGGCC
254 E D Q¢ N ‘L W H I @ R EG A ML K C L 8 E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTGCCTGAGTG
274 @ Q P P P S Y N WTRULUDG P L P 8 G V
1081 AAGGGCAGCCCCCTCCCTCAEACAACTGGACACGGCTGGATGGGCCTCTGCCCAGTGGGG
294 R v D ¢ DTL GG P F P P L T TZEH S G I Y
1141 TACGAGTGGATGGGGACACTTTGGGCTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 vV ¢ H V S N EF §S 8§ RD S @ VTV DV L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
334 D P Q ED S & K Q v DL V s A s V v V Vv
1261 TTGACCCCCAGCGAAGACTCTGEGEGAAGCAGETGEACCTAGTGTCAGCCTCGGTGGTGETEE
354 ¢ v I A AL L F CL L V VV V VL M SR
1321 TEEETETGATCECCECACTCTTGTTCTGCCTTCTEETEGGTGGTGETGGTGCTCATGTCCC
374 .Y H R R K A Q Q M T Q0 XK Y E E E L T L T
1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGACCAGGAGCTGACCCTGA
394 R E N &S I R R L H S H H T D P R 5 Q P E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGCCGG
414 E & vV ¢ L R A E G H P D S L KDUN S s C
1501 AGGAGAGTGTAGGGCTGAGAGCCGAGGEGCCACCCTGATAGTCTCAAGGACAACAGTAGCT
434 s vV M § EE P E G R 8§ Y S T L T T V R E
1561 GCTCTGTGATCAGTGAAGAGCCCGAGGGCCECAGTTACTCCACGCTGACCACGGTGAGGE
454 I E T 0T E L L 8 P @ S G R AEEEED
1621 AGATAGAAACACAGACTGAACTGCTGTCTCCAGGCTCTGGGCGGGCCGAGGAGGAGGAAG
474 0O D EG I K Q A MNUHVF V Q ENGT UL R
1681 ATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTAC
494 A XK P T @ N G I ¥ I N G R G H L V *
1741 GGGCCAAGCCCACGGGCAATGECATCTACATCAATGGGCEGCCGACACCTGGTCTGACCCAa
1801 ggcctgcctcccttccctaggcctggctccttctgttgacatgggagattttagctcatc
1861 ttgggggcctcecttaaacacccccatttettgeggaagatgetecccatcccactgactg
1921 cttgacctttacctccaaccettectgttecategggagggctccaccaattgagtetetee
1981 caccatgcatgcaggtcactgtgtgtgtgcatgtgtgectgtgtgagtgtigactgactg
2041 tgtgtgtgtggaggggtgactgtccgtggaggggtgactgtgteccgtggtgtgtattatyg
2101 ctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttgegt
2161 gggcaacactgtcagggtttggcgtgtgtgtcatgtggetgtgtgtgacctctgectgaa
2221 aaagcaggtattttctcagaccccagagcagtattaatgatgcagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgcgggecatagectggagetggaatetgectec
2341 ggtgtgagggaacctgtctcctaccactteggagecatgggggcaagtgtgaagecageca
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2401 gtccctgggtcagccagaggcttgaactgttacagaagccctctgccctctggtggcctc
2461 tgggcctgctgcatgtacatattttctgtaaatatacatgcgccgggagcttcttgcagg
2521 aatactgctccgaatcacttttaatttttttcttttttttttcttgccctttccattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttgc
2641 tcaggctggccttgaactcctgggctcaagcaatcctcctgcctcagcctccetagtagc
2701 tgggactttaagtgtacaccactgtgcctgcectttgaatcectttacgaagagaaaaaaaaa
2761 attaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgaggcc
2821 cctccaacaccagggggttaattcctgtgattgtgaaaggggctacttccaaggcatctt
2881 catgcaggcagccccttgggagggcacctgagagctggtagagtctgaaattagggatgt
2941 gagcctcgtgctggtgacaagggctcctgttcaatagtggtgttggggagagagagagca
3001 gtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgctgggggtgaga
3061 atgtcgcctttccccctgggttttggatcactaattcaaggctcttctggatgtttctct
3121 gggttggggctggagttcaatgaggtttatttttagctggcccacccagatacactcagc
3181 cagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatttctggc
3241 ctaagggagaggctcccatccttcgttccccagccagcctaggacttcgaatgtggagcc
3301 tgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacataaa
3361 atgatattctgtttttaaataaacagacaaaacttgaaaaa

Figure 2i. The cDNA (SEQ ID. NO. : 18) and amino acid sequence (SEQ ID. NO. : 19) of 191 P4D12(b) v.9 clone
BCP1. The start methionine is underlined. The open reading frame extends from nucleic acid 708-1121 including the stop codon.

1 gtctgacccaggcctgcctcccttccctaggcctggctccttctgﬁtgacatgggagatt
61 ttagctcatcttgggggcctecttaaacaccceccatttettgeggaagatgetecccate
121 ccactgactgcttgacctttacctccaacccttctgttcatcgggagggctccaccaatt
181 gagtctctcccaccatgcatgcaggtcactgtgtgtgtgcatgtgtgcctgtgtgagtgt
241 tgactgactgtgtgtgtgtggaggggtgactgtccgtggaggggtgactgtgtccgtggt
301 gtgtattatgctgtcatatcagagtcaagfgaactgtggtgtatgtgccacgggatttga
361 gtggttgcgtgggcaacactgtcagggtttggegtgtgtgtecatgtggetgtgtgtgace
421 tctgectgaaaaagcaggtattttctcagaccccagagcagtattaatgatgeagaggtt
481 ggaggagagaggtggagactgtggctcagacccaggtgtgegggcatagetggagetgga
541 atctgcctccocggtgtgagggaacctgtctectaccacttecggagecatgggggecaagtgt
601 gaagcagccagtccctgggtecagccagaggcttgaactgttacagaagecctetgeccte
1 M R R E L
661 tggtggcctctgggcctgctgcatgtacétattttctgtaaatatacgggCGCCGGGAGC
6 L A ¢ I L L R I TF NV F F L F F F L P F
721 TTCTTGCAGGAATACTGCTCCGAATCACTTTTAATTTTTTTCTTTTITTTITTTCTTGCCCT
26 P L VvV v F F I ¥ F Y F Y F F L E M E S H
781 TTCCATTAGTTGTATTTTTTATTTATTTTTATTTTTATTTTTTTTTAGAGATGGAGTCTC
46 Yy v A 9 A ¢ L EL L G 88 S N P P A S A S
841 ACTATGTTGCTCAGGCTGGCCTTGAACTCCTGGGCTCAAGCARTCCTCCTGCCTCAGCCT
66 L vV A ¢ T L S vV H H C A C F E S F T K R
901 CCCTAGTAGCTGGGACTTTAAGTGTACACCACTGTGCCTGCTTTGAATCCTTTACGAAGA
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86 K K K L, X XK A F RF I 0CcL L L G L L K
961 GAAAAAARAAATTAAAGAAAGCCTTTAGATTTATCCAATGTTTACTACTGGGATTGCTTA
106 vV R P Lh QO H Q G VN S CDCEZRGYF Q
1021 ARAGTCAGGCCCCTCCAACACCAGGEGETTAATTCCTETGATTGTGARAGGGGCTACTTCC
i26 ¢ I F M Q A A P W E G T *
1081 AACGCATCTTCATGCAGGCAGCCCCTTCEGGAGGGCACCTGAgagectggtagagtetgaaa
1141 ttagggatgtgagcctcgtggttactgagtaaggtaaaattgcatccaccattgtttgtg
1201 ataccttagggaattgcttggacctggtgacaagggctcctgttcaatagtggtgttggg
1261 gagagagagagcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggt
1321 gctgggggtgagaatgtcgcctttccccctgggttttggatcactaattcaaggctcttc
1381 tggatgtttctctgggttggggctggagttcaatgaggtttatttttagctggcccaccc
1441 agatacactcagccagaatacctagatttagtacccaaactcttcttagtctgaaatctg
1501 ctggatttctggcctaagggagaggctcccatccttcgttccccagccagcctaggactt
1561 cgaatgtggagcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcat
1621 atttgtacataaaatgatattctgtttttaaataaacagacaaaacttg

Figure 2J. The cDNA (SEQ ID. NO. : 20) and amino acid sequence (SEQ ID. NO. : 21) of 191P4D12(b) v.10. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggccgtcgttgttggccacagcgtgggaagcagctctgggggagctcggagctcccgatc
61, acggcttettgggggtagetacggetgggtgtgtagaacggggeeggggctggggetggyg
121 tcccctagtggagacccaagtgcgagaggcaagaactcetgecagettectgecttetgggt
181 cagttccttattcaagtctgcagecggcteccagggagatcteggtggaacttecagaaac
1 M P L S L 6G.A E M W G P E
241 gctgggcagtctgccetttcaaccATGCCCCTGTCCCTEECAGCCGAGATGTGGGGGCCTG
14 A W L L L L L L L A S F T GG R C P A G E
301 AGGCCTGEGCTGCTGCTECTGCTACTGCTGECATCATTTACAGGCCGETGCCCCECGGGTG
34 L ¢ ¥ § DV VTVVL G QDA KDL P CF
361 AGCTGCGGGACCTCAGACGTGGTAACTGTEGTGCTGCGGCCAGGACGCAAAACTGCCCTIGCT
54 Yy R @G D S G E Q V.G Q VA W ARV D A G
421 TCTACCGAGGGGACTCCGGCEAGCAAGTGGGGCAAGTGGCATGEGCTCGGGTGEACGCEG
74 E ¢ A Q EL AL L H S K Y G L H V 8 P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCAAATACGGGCTTCATGTGAGCCCGG
24 .Y E G R V E Q P PP P RDNP LD G s V L
541 CTTACGAGGGCCGCGTGGAGCAGCCGCCGCCCCCACGCAACCCCCTGGACGGCTCAGTGC
114 L R N A V Q A DEGE EYETCRV S TVF P
601 TCCTGCGCAACGCAGTGCAGGCGEGATGAGGGCGAGTACGAGTGCCGGGTCAGCACCTTCC
134 A G 8 F Q AR L RL RV L V P P L P S L
661 CCGCCGGCAGCTTCCAGGCGECEECTGCEGCTCCGAGTECTEGGTGCCTCCCCTGCCCTCAC
154 N P G P AL E E G Q G L T L A A S C T A
721 TGAATCCTGGTCCAGCACTAGARGAGGGCCAGGGCCTGACCCTGGCAGCCTCCTGCACAG
174 E G S P A P 8 V TWD T EV K G T T § 8§
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781 CTGAGGGCAGCCCAGCCCCCAGCGETCGACCTGEGACACGGAGGTCAAAGGCACAACGTCCA
194 R S F K H S R 8§ A AV T S E F H L V P S
841 GCCETTCCTTCAAGCACTCCCECTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
214 R S M ¥ ¢ ¢ P L T CV V S8 HP G UL L QD
901 GCCGCAGCATGAATGGGCAGCCACTGACTTGTGTEGTEGTCCCATCCTAGCCTGCTCCAGG
234 ¢ R I T H I L HE V 8 F L A E A S V R G L
961 ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTGAGGGGCC
254 E D Q N L. w H I G R E G A M L K‘ ¢ L S E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTGCCTGAGTG
274 ¢ 9 P P P 8 ¥YNWTTIRULDOGUP L P S GV
1081 AAGGGCAGCCCCCTCCCTCATACAACTGGACACGGCTGGATGGGCCTCTGCCCAGTGGGG
294 R VvV D ¢ DT L G F P P L T T EH S G I Y
1141 TACGAGTGGATGGGGACACTTTGEGCTTTCCCCCACTGACCACTCGACGCACAGCGGCATCT
314 v ¢ H VvV §$ N E F 8 8 R D 8 @ Vv T vV D V L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
334 D P Q ED S G K Q vVvDL V 8 A S8 V V VYV
1261 TTGACCCCCAGGAAGACTCTGGGAAGCAGGTGGACCTAGTETCAGCCTCGGTEGTGGTIGE
354 ¢ v I A A L L FCL L VVV VYV L M SR
1321 TGEGETETCATCGCCECACTCTTGTTCTGCCTTCTGETGETGGTGETGEGTGCTCATGTCCC
374 Y H R R KA Q QM TQ K Y EE E L TUL T
1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGAGGAGGAGCTGACCCTGA
394 R EN 8 I R R Ih H 8 H H T D P R 8 Q P E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGCCGG
414 E § vV ¢ L, R AE G HPD S L XK DN S 8 C
1501 AGGAGACGTCTAGGGCTGAGAGCCGAGGGCCACCCTGATAGTCTCAAGGACAACAGTAGCT
434 S vV M 8 E E P E G R 8 ¥ 8 T L T T V R E
1561 GCTCTGTGATGAGTGARGAGCCCGAGGECCGCAGTTACTCCACGCTGACCACGGTGAGEE
454 I ET Q T E L L S P G 8 G R A E E E E D
1621 AGATAGAAACACAGACTGAACTGCTETCTCCAGGCTCTGGGCGGGCCGAGGAGGAGGAAG
474 Q D E G I X Q A MNUHHV FV Q ENGTIL R
1681 ATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTAC
494 A K pPp T G AN G I ¥ I N G R G H L Vv =
1741 GGGCCAAGCCCACGGGCAATGGCATCTACATCAATGGGéGGGGACACCTGGTCTGACcca
1801 ggcctgectecctteectaggectggetecttetgttgacatgggagattttageteate
1861 ttgggggcctccttaaacaccceccatttecttgeggaagatgetccecateccactgactg
1921 cttgacctttacctccaacccttetgttcatecgggagggetecaccaattgagtetetee,
1981 caccatgcatgcaggtcactgtgtgtgtgcatgtgtgectgtgtgagtgtitgactgactg
2041 tgtgtgtgtggaggggtgactgtcegtggaggggtgactgtgtcegtggtgtgtattatg
2101 ctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttécgt
2161 gggcaacactgtcagggtttggegtgtgtgteatgtggetgtgtgtgacctetgectgaa
2221 aaagcaggtattttctcagaccccagagcagtattaatgatgcagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgegggecatagetggagetggaatetgectec
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2341 ggtgtgagggaacctgtctcctaccacttcggagccatgggggcaagtgtgaagcagcca
2401 gtccctgggtcagccagaggcttgaactgttacagaagccctctgccctctggtggcctc
2461 tgggcctgctgcatgtacatattttctgtaaatatacatgcgccgggagcttcttgcagg
2521 aatactgctccgaatcacttttaatttttttcttttttttttcttgccctttccattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttgc
2641 tcaggctggccttgaactcctgggctcaagcaatcctcctgcctcagcctccctagtagc
2701 tgggactttaagtgtacaccactgtgcctgctttgaatcctttacgaagagaaaaaaaaa
2761 attaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgaggcc
2821 cctccaacaccagggggttaattcctgtgattgtgaaaggggctacttccaaggcatctt
2881 catgcaggcagccccttgggagggcacctgagagctggtagagtctgaaattagggatgt
2941 gagcctcgtggttactgagtaaggtaaaattgcatccaccattgtttgtgataccttagg
3001 gaattgcttggacctggtgacaagggctcctgttcaatagtggtgttggggagagagaga
3061 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgctgggggtg.
3121 agaatgtcgcctttccccctgggttttggatcactaattcaaggctcttctggatgtttc
3181 tctgggttggggctggagttcaatgaggtttatttttagctggcccacccagatacactc
3241 agccagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatttct
3301 ggcctaagggagaggctcccatccttcgttccccagccagcctaggacttcgaatgtgga
3361 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacat

3421 aaaatgatattctgtttttaaataaaéagacaaaacttgaaaaa

Figure 2K. The cDNA (SEQ ID. NO. : 22) and amino acid sequence (SEQ ID. NO. : 23) of 191P4D12(b) v.11. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggccgtcgttgttggccacagcgtgggaagcagctctgggggagctcggagctcccgatc
61 acggcttcttgggggtagctacggetgggtgtgtagaacggggecggggetggggcetaggy
121 tcccctagtggagacccaagtgcgagaggcaagaactctgcagcttcctgccttctgggt
181 cagttccttattcaagtctgcagccgéctcccagggagatctcggtggaacttcagaaac
1 M P L § L G A EMWG P E
241 gctgggcagtctgcctttcaaccéggCCCCTGTCCCTGGGAGCCGAGATGTGGGGGCCTG
14 A WL L L L L L L AS F TR CP A G E
301 AGGCCTEGCTECTECTGCTGCTACTGCTGECATCATTTACAGGCCGGTGCCCCGCGGETG
34 L E TS DV V T VYV L ¢ Q DA KL P CF
361 AGCTGGAGACCTCAGACGTGGTAACTETGETCCTGGGCCAGGACCCARAACTGCCCTGCT
54 Y R @ D 8 G E Q VG Q VA WARV D A G
421 TCTACCGAGGGGACTCCEGCGAGCAAGTGGGECAAGTGGCATGGGCTCGGGTGCGACGCGG
74 E ¢ A Q EL AL L HS K Y GGL HV S P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCARATACGEGGCTTCATGTGAGCCCGE
94 Y E @ R V E Q P P P P R N P L D G S V L
541 CTTACGAGGECCGCGTGGAGCAGCCGECCGECCCCCACGCAACCCCCTGGACGGCTCAGTGC
114 L R N A V Q A D E G E Y E C R V 8 T F P
601 TCCTGCGCAACCGCAGTGCAGGCEGATGAGGECEAGTACGAGTGCCGGGTCAGCACCTTCC
134 A G S P Q ARLRILZRUV MV P P L P S5 L
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661 CCGCCGGCAGCTTCCAGGCGCGGCTGCGGCTCCGAGTGATGGTGCCTCCCCTGCCCTCAC
154 N P ¢ P AL EE G Q G L T L A A S8 C T A
721 TGAATCCTGGTCCAGCACTAGAAGAGGGCCAGGGCCTGACCCTGGCAGCCTCCTGCACAG
174 E @ §S P A P S V T WD TTEV K G T T S S
781 CTEAGGECAGCCCAGCCCCCAGCGTGACCTGGGACACCGGAGGTCARAGGCACARCGTCCA
194 R &S F X H S R S A A VvV T S E F H L V P S
841 GCCGTTCCTTCAAGCACTCCCGCTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
214 R §S M N @ Q P L T CV V S HP G L L Q D
201 GCCGCAGCATGAATGGGCAGCCACTGACTTGTGTGGTGTCCCATCCTGGCCTGCTCCAGG
234 Q R I T H I L H V 3 F L A E A S V R G L
961 ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTGAGGGGCC
254 E D Q N L W H I G R EGA MTUL XK C L S E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTGCCTGAGTG
274 ¢G Q P P P S Y N W TIRULDGUPUL P s G V
1081 AAGGGCAGCCCCCTCCCTCATACAACTGGACACGECTGEATGGGCCTCTEGCCCAGTGGGE
294 R v b ¢ DT L G F P P L T TEH S G I Y
1141 TACGAGTGGATCECGACACTTTGCEGCTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 v ¢ H V S N EF 8 S8 R DS VTV D V L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
334 D P Q ED S G K Q VDL V § A 858 V V v Vv
1261 TTGACCCCCAGCAAGACTCTGGGAAGCAGETCGGACCTAGTGTCAGCCTCCGTGGTGGTGG
354 ¢ Vv I A AL L F L L VvV VvV VvV YV L M S8 R
1321 TGEGTGTGATCGCCECACTCTTETTCTCGCCTTCTEEGTEGTGGTGGTGETGCTCATGTCCC
374 Y H R R KA Q Q M T Q K Y EEE L T L T
1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGAGGAGGAGCTGACCCTGA
394 R E N S I R R L H S H H T D P R 8 Q P E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGCCGG
414 E S VvV g L, R A E G H P D S L KDDN S5 8§ C
1501 AGGAGAGTGTAGGGCTGAGAGCCGAGQGCCACCCTGATAGTCTCAAGGACAACAGTAGCT
434 S vV M 8§ E E P E G R S Y S T L T T V R E
1561 GCTCTGTGATGAGTGAAGAGCCCGAGGGCCGCAGTTACTCCACGCTGACCACGGTCAGGG
454 I E T Q T E L L 8 P G S G R A E E E E D
1621 AGATAGAAACACAGACTGAACTGCTGTCTCCAGGCTCTGGGCEGGCCCAGGAGGAGGAAG
474 Q D E G I X Q A MNHUPFV QENG T L R
1681 ATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTAC
494 A .K P T @ N @@ I ¥ I N G R G H L V *
1741 GGCGCCAAGCCCACGCGCAATGGCATCTACATCAATGGGCGGEGGACACCTGGTCTGACCCca
1801 ggcctgectcectteectaggcetggetecttctgttgacatgggagattttageteatce
1861 ttgggggcctccttaaacacccccatttettgeggaagatgctecccatceecactgactg
1921 cttgacctttacctccaacccttetgttcategggagggetecaccaattgagtcetetec
1981 caccatgcatgcaggtcactgtgtgtgtgcatgtgtgectgtgtgagtgttgactgactg
2041 tgtgtgtgtggaggggtgactgtccgtggaggggtgactgtgtecgtggtgtgtattaty
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2101 ctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttgcgt
2161 gggcaacactgtcagggtttggcgtgtgtgtcatgtggctgtgtgtgacctctgcctgaa
2221 aaagcaggtattttctcagaccccagagcagtattaatgatgcagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgcgggcatagctggagctggaatctgcctcc
2341 ggtgtgagggaacctgtctcctaccacttcggagccatgggggcaagtgtgaagcagcca
2401 gtccctgggtcagccagaggcttgaactgttacagaagccctctgccctctggtggcctc
2461 tgggcctgctgcatgtacatattttctgtaaatatacatgcgccgggagcttcttgcagg
2521 aatactgctccgaatcacttttaatttttttcttttttttttcttgccctttccattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttgc
2641 tcaggctggccttgaactcctgggctcaagcaatcctcctgcctcagcctccctagtagc
2701 tgggactttaagtgtacaccactgtgcctgctttgaatectttacgaagagaaaaaaaaa
2761 attaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgaggcc
2821 cctccaacaccagggggttaattcctgtgattgtgaaaggggctacttccaaggcatctt
2881 catgcaggcagccccttgggagggcacctgagagctggtagagtctgaaattagggatgt
2941 gagcctcgtggttactgagtaaggtaaaattgcatccaccattgtttgtgataccttagg
3001 gaattgcttggacctggtgacaagggctectgttcaatagtggtgttggggagagagaga
3061 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgctgggggtg
3121 agaatgtcgcctttccccctgggttttggatcactaattcaaggctcttctggatgtttc
3181 tctgggttggggctggagttcaatgaggtttatttttagctggcccacccagatacactc
3241 agccagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatttct
3301 ggcctaagggagaggctcccatccttcgttccccagccagcctaggacttcgaatgtgga
3361 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacat

3421 aaaatgatattctgtttttaaataaacagacaaaacttgaaaaa

Figure 2L. The cDNA (SEQID. NO.: 24) and amino acid sequence (SEQ ID. NO. : 25) of 191P4D12(b) v.12. The
start methionine is underlined. The open reading frame extends from nucleic acid 264-1796 including the stop codon.

1 ggccgtcgttgttggecacagegtgggaagcagetetgggggageteggagetccegate
61 acggcttecttgggggtagctacggetgggtgtgtagaacggggecggggetggggetggg
121 tccectagtggagacccaagtgegagaggcaagaactctgeagettectgeettetgggt
181 cagttccttattcaagtctgecagceggetcecccagggagatcteggtggaacttcagaaac
1 M P L S L. G A EMW G P E
241 gctgggcagtctgcctttcaaccéggCCCCTGTCCCTGGGAGCCGAGATGTGGGGGCCTG
14 A W L L L L L L L A 8 F T G R C P A G E
301 AGGCCTGGECTGCTGCTECTGCTACTACTGGCATCATTTACAGGCCGGTGCCCCGCGGGTG
34 L E TS DV VTV VL G QD A KL P C F
361 AGCTGGAGACCTCAGACGTGETAACTGTGGTGCTGGGCCAGGACGCAAAACTGCCCTGCT
54 Y R @G b 8 G E Q V G Q V A WAU RV D A G
421 TCTACCGAGGGGACTCCGGCGAGCAAGTGGGGCAAGTGGCATGGGCTCGGGTGGACGCGG
74 E ¢ A Q EL AL LS K Y G L H V 85 P A
481 GCGAAGGCGCCCAGGAACTAGCGCTACTGCACTCCARATACGGGCTTCATGTGAGCCCGG
94 Yy E G R V EQ P P P P R N P L D G S V L
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541 CTTACGAGGGCCGCGTGGAGCAGCCECCECCCCCACGCAACCCCCTGEACGGCTCAGTGC
114 L R N A V Q A DEGEYUET CURUV S T F P
601 TCCTGCGCAACGCAGTGCAGGCGEGATGAGGGCEGAGTACGAGTECCGGGTCAGCACCTTCC
134 A G S F Q A R L R L RV L Vv P P L P 5§ L
661 CCGCCGGCAGCTTCCAGECECEECTGECEECTCCGAGTGCTEETECCTCCCCTGCCCTCAC
154 N P ¢@ P AL EE®E GG Q ¢ L T L A A S C T A
721 TGAATCCTGETCCAGCACTAGARGAGGGCCAGGECCTGACCCTGGCAGCCTCCTGCACAG
174 E G & P A P § V T WD T E V K G T T 8 8
781 CTGAGGGCAGCCCAGCCCCCAGCGETGACCTGGEGACACGGAGGTCAAAGEGCACAACGTCCA
194 R § F K H S R S A A VvV T s E F H L V P S
841 GCCGTTCCTTCAAGCACTCCCGCTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
214 R S M N 6 Q P L T CV V 8 H P G L L QD
901 GCCGCAGCATGAATGGGCAGCCACTGACfTGTGTGGTGTCCCATCCTGGCCTGCTCCAGG
234 Q R I T H I L H VvV 8 F L A E A 8§ V R G L
961 ACCAAAGGATCACCCACATCCTCCACGTGTCCTTCCTTGCTGAGGCCTCTGTGAGGGGCC
254 E D Q N L W H I @G R EGAMILIKXCL S E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTGCCTGAGTG
274 G Q P P P S Y NW T RULDGUPUDL P 8 GV
1081 AAGGGCAGCCCCCTCCCTCATACAACTGGACACEGCTGGATGGGCCTCTGCCCAGTGGGG
294 R VvV D ¢ DT L G F P P L T TEH S G I Y
1141 TACGAGTGGATGGGGACACTTTGEGGCTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 Vv ¢ H V S N E F S S R D S Q V TV DV L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
334 D P Q ED S G K Q VDL V S A S8 V V V.V
1261 TTGACCCCCAGGAAGACTCTGGCAAGCAGCGTGEGACCTAGTGTCAGCCTCGETGGTGGTGGE
354 ¢ v I A AL L F CL L V VYV V Vv L M S R
1321 TCGGETGTGATCGCCECACTCTTGTTCTGCCTTCTGGTGGTGGTGGTGETGCTCATGTCCC
374 Yy H R R K A Q Q M T Q K Y E E E L T L T
1381 GATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATCGAGGAGGAGCTGACCCTGA
394 R E N S I R R L H S HH TD PR S Q P E
1441 CCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGCCGG
414 E 8§ VvV 6 L, R A E G H P D S L K DN S S C
1501 AGGAGAGTGTAGGGCTGAGAGCCGAGGGCCACCCTGATAGTCTCAAGGACAACAGTAGCT
434 S VvV M 8§ E E P E G C § Y 8§ T L T T V R E
1561 GCTCTGTGATGAGTGAAGAGCCCGAGGECTGCAGTTACTCCACGCTGACCACGGTGAGGG
454 I E T Q T E L. L s P G S G R A EE E E D
~le2l AGATAGAAACACAGACTGAACTECTGTCTCCAGGCTCTGGGCGGGCCGAGGAGGAGGAAG
474 Q D E G I K Q A MNUHVF V Q ENG T L R
1681 ATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCCTAC
494 A XK P T G NG I ¥ I N G R G H L VvV =*
1741 GGGCCAAGCCCACGGGCAATGGECATCTACATCAATGGGCGGGGACACCTGGTCTGACCCA
1801 ggcctgccteccttecctaggectggetecttctgttgacatgggagattttageteate
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1861 ttgggggcctccttaaacacccccatttcttgcggaagatgctccccatcccactgactg
1921 cttgacctttacctécaacccttctgttcatcgggagggctccaccaattgagtctctcc
1981 caccatgcatgcaggtcactgtgtgtgtgcatgtgtgcctgtgtgagtgttgactgactg
2041 tgtgtgtgtggaggggtgactgtccgtggaggggtgactgtgtccgtggtgtgtattatg
2101 ctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttgcgt
2161 gggcaacactgtcagggtttggcgtgtgtgtcatgtggctgtgtgtgacctctgcctgaa
2221 aaagcaggtattttctcagaccccagagcagtattaatgatgcagaggttggaggagaga
2281 ggtggagactgtggctcagacccaggtgtgcgggcatagctggagctggaatctgcctcc
2341 ggtgtgagggaacctgtctcctaccacttcggagccatgggggcaagtgtgaagcagcca
2401 gtccctgggtcagccagaggcttgaactgttacagaagccctctgccctctggtggcctc
2461 tgggcctgctgcatgtacatattttctgtaaatatacatgcgccgggagcttcttgcagg
2521 aatactgctccgaatcacttttaatttttttcttttttttttcttgccctttccattagt
2581 tgtattttttatttatttttatttttatttttttttagagatggagtctcactatgttgc
2641 tcaggctggccttgaactcctgggctcaagcaatcctcctgcctcagcctccctagtagc
2701 tgggactttaagtgtacaccactgtgcctgctttgaatcctttacgaagagaaaaaaaaa
2761 attaaagaéagcctttagatttatccaatgtttactactgggattgcttaaagtgaggcc
2821 cctccaacaccagggggttaattcctgtgattgtgaaaggggctacttccaaggcatctt
2881 catgcaggcagccccttgggagggcacctgagagctggtagagtctgaaattagggatgt
2941 gagcctcgtggttactgagtaaggtaaaattgcatccaccattgtttgtgataccttagg
3001 gaattgcttggacctggtgacaagggctcctgttcaatagtggtgttggggagagagaga
3061 gcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgctgggggtg
3121 agaatgtcgcctttccccctgggttttggatcactaattcaaggctcttctggatgtttc
3181 tctgggttggggctggagttcaatgaggtttatttttagctggcccacccagatacactc
3241 agccagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatttct
3301 ggcctaagggagaggctcccatccttcgttccccagccagcctaggacttcgaatgtgga
3361 gcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcatatttgtacat

3421 aaaatgatattctgtttttaaataaacagacaaaacttgaaaaa

Figure 2M. The ¢cDNA (SEQ ID. NO.: 26) and amino acid sequence (SEQID. NO. : 27) of 191P4D12(b) v.13. The
start methionine is underfined. The open reading frame extends from nucleic acid 264-1799 includiqg the stop codon.

1 ggccgtcgttgttggccacagcgtgggaagcagctctgggggagctcggagctcccgatc
61 acggcttcttgggggtagctacggetgggtgtgtagaacggggecggggetggggetagg
121 tcccctagtggagacccaagtgcgagaggcaagaactctgcagcttcctgccttctgggt
181 cagttccttattcaagtctgcagccggctcccagggagatctcggtggaacttcagaaac
1 M P b, $ L. @ A EMMWG P E
241 gctgggcagtcthCtttcaacCATGCCCCTGTCCCTGGGAGCCGAGATGTGGGGGCCTG
14 A W L L L L L, L L A S F T GRCUPA G E
301 AGGCCTEECTECTGCTGCTGCTACTGCTCECATCATTTACAGGCCGGTGCCCCGCGGETG
34 L E T S DV V TV VL GG Q D A K L P CF
361 AGCTCCAGACCTCAGACGTGGTAACTETGATGCTEEGCCAGGACGCARARCTGCCCTGCT
s4 Y R @& D 8 G E Q V G Q VA WAR VYV DA G
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421 TCTACCGAGGGGACTCCGGCGAGCAAGTGGGGCAAGTGGCATGEGCTCEGGTGGACCCGG
74 E ¢ A Q E L A L L HS X Y G L HV S P A
481 GCGAAGGCGCCCAGGAACTAGCGECTACTGCACTCCARATACGGGCTTCATGTGAGCCCGG
94 Y E G RV EQQ P P P P RNUPIL DG S V L
541 CTTACGAGGCGCCGCGTGGAGCAGCCGECCGECCCCCACGCAACCCCCTGGACGGCTCAGTGE
114 L R N AV Q A D EGE Y E CU®RV s T F P
601 TCCTGCGCAACGCAGTGCAGGCGGATGAGGECGAGTACCGAGTGCCGGGTCAGCACCTTCC
134 A G 8 F Q AR L R L R V L V P P L P 8 L
661 CCGCCGGCAGCTTCCAGGCGCGGECTGCGECTCCGAGTAGCTGGTGCCTCCCCTGCCCTCAC
154 N P @ P AL EE G Q 6L T L A A S8 C T A
721 TGAATCCTGGTCCAGCACTAGAAGAGEGCCAGGGCCTGACCCTGGCAGCCTCCTIGCACAG
174 E G §S P A P S V T WD T E V K G T T 8§ 8
781 CTGAGGGCAGCCCAGCCCCCAGCGTGACCTGGGACACGGAGGTCAAAGGCACAACGTCCA
194 R 8 F K H 8 R 8§ A A V T s E F H L V P S
841 GCCGTTCCTTCAAGCACTCCCGCTCTGCTGCCGTCACCTCAGAGTTCCACTTGGTGCCTA
214 R S M N ¢ Q P L. T ¢C V VvV S8 H P G L L Q D
901 GCCGCAGCATGAATGGGCAGCCACTGACTTGTGTGGTGTCCCATCCTGGCCTGCTCCAGG
234 Q R I T H I L H VvV 8 F L A E A 8 V R G L
961 ACCAAAGGATCACCCACATCCTCCACGTGTCCTITCCTTGCTGAGGCCTCTGTGAGGGGCC
254 E D Q NL W H I G R E G A ML X C L 8 E
1021 TTGAAGACCAAAATCTGTGGCACATTGGCAGAGAAGGAGCTATGCTCAAGTGCCTGAGTG
274 G Q P P P 8§ Y N W T RULDGUP UL P S G V
1081 AAGGGCAGCCCCCTCCCTCATACAACTGGACACGGCTGGATGGGCCTCTGCCCAGTGGGG
294 R vV D'eGDTTILGTPFPPL TTEUHS G TI Y
1141 TACGAGTGGATGGGGACACTTTGGGCTTTCCCCCACTGACCACTGAGCACAGCGGCATCT
314 vV ¢ H vV 8 N E F § S R D s @ v T™ V D V L
1201 ACGTCTGCCATGTCAGCAATGAGTTCTCCTCAAGGGATTCTCAGGTCACTGTGGATGTTC
334 A D P Q ED S G K QV DL V S A S V V V
1261 TTGCAGACCCCCAGGAAGACTCTGGGAAGCAGGTGGACCTAGTGTCAGCCTCGGTGGTGE
354 vV 6 VvV I A AL L FCL L VvV VYV V V L M 8
1321 TGGETGGGTGTGATCGCCGCACTCTTGTTCTGCCTTCTGGTGGTGGTGETGGTGCTCATGT
374 R Y H R R KA Q QM T QQ K Y E E E L T L
1381 CCCGATACCATCGGCGCAAGGCCCAGCAGATGACCCAGAAATATGAGGAGGAGCTGACCC
394 T R E N S I R R L H s H H T D P R 8 @ P
1441 TGACCAGGGAGAACTCCATCCGGAGGCTGCATTCCCATCACACGGACCCCAGGAGCCAGC
414 E E S v ¢ L R A E G H PD S L K DN S 8
1501 CGGAGGACGAGTGTAGGGCTGAGAGCCGAGGGCCACCCTGATAGTCTCAAGGACAACAGTA
434 c s v M S E E P EGR S Y S TL T T V R
1561 GCTGCTCTGTGATGAGTGAAGAGCCCGAGGGCCGCAGTTACTCCACGCTGACCACGGETGA
454 E I ET Q T E L L 8 P G S @G R A E E E E
1621 GGGAGATAGAAACACAGACTGAACTGCTGTCTCCAGGCTCTGGBCGGGCCGAGGAGGAGE
474 D Q b EG I K Q¢ A MUNUEHT FUV Q E NG T L
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1681 AAGATCAGGATGAAGGCATCAAACAGGCCATGAACCATTTTGTTCAGGAGAATGGGACCC
494 R A K P TGN G I ¥ I N G R G HL V *
1741 TACGEGCCAAGCCCACGGGCAATGRGCATCTACATCARATGGECCGGEGACACCTGGTCTGAC
1801 ccaggcctgcctcccttccctaggcctggctccttctgttgacatgggagattttagctc
1861 atcttgggggcctccttaaacacccccatttcttgcggaagatgctccccatcccactga
1921 ctgcttgacctttacctccaacccttctgttcatcgggagggctccaccaattgagtctc
1981 tcccaccatgcatgcaggtcactgtgtgtgtgcatgtgtgcctétgtgagtgttgactga
2041 ctgtgtgtgtgtggaggggtgactgtccgtggaggggtgactgtgtccgtggtgtgtatt
2101 atgctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttgagtggttg
2161 cgtgggcaacactgtcagggtttggcgtgtgtgtcatgtggctgtgtgtgacctctgcct
2221 gaaaaagcaggtattttctcagaccccagagcagtattaatgatgcagaggttggaggag
2281 agaggtggagactgtggctcagacccaggtgtgcgggcatagctggagctggaatctgcc
2341 tccggtgtgagggaacctgtctcctaccacttcggagccatgggggcaagtgtgaagcag
2401 ccagtccctgggtcagccagaggcttgaactgttacagaagccctctgccctctggtggc
2461 ctctgggcctgctgcatgtacatattttctgtaaatatacatgcgccgggagcttcttgc
2521 aggaatactgctccgaatcacttttaatttttttcttttttttttcttgccctttccatt
2581 agttgtattttttatttatttttatttttatttttttttagagatggagtctcactatgt
2641 tgctcaggctggccttgaactcctgggctcaagcaatcctcctgcctcagcctccctagt
2701 agctgggactttaagtgtacaccactgtgcctgctttgaatcctttacgaagagaaaaaa
2761 aaaattaaagaaagcctttagatttatccaatgtttactactgggattgcttaaagtgag
2821 gcccctccaacaccagggggttaattcctgtgattgtgaaaggggctacttccaaggcat
2881 cttcatgcaggcagccccttgggagggcacctgagagctggtagagtctgaaattaggga
2941 tgtgagcctcgtggttactgagtaaggtaaaattgcatccaccattgtttgtgatacctt
3001 agggaattgcttggacctggtgacaagggctcctgttcaatggtggtg;;ggggagagag
3061 agagcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggtgctgggg
3121 gtgagaatgtcgcctttccccctgggttttggatcactaattcaaggctcttctggatgt
3181 ttctctgggttggggctggagttcaatgaggtttatttttagctggcccacccagataca
3241 ctcagccagaatacctagatttagtacccaaactcttcttagtctgaaatctgctggatt
3301 tctggcctaagggagaggctcccatccttegttocccagecagectaggacttegaatgt
3361 ggagcctgaagatctaagatcectaacatgtacattttatgtaaatatgtgeatatttgta

3421 cataaaatgatattctgtttttaaataaacagacaaaacttgaaaaa

Figure 2N. The cDNA (SEQID. NO.: 28) and amino acid sequeﬁce (SEQ ID. NO. : 29) of 191P4D12(b) v.14. The
start methionine is underlined. The open reading frame extends from nucleic acid 708-1121 including the stop codon.

1 gtctgacccaggcctgcctcccttqcctaggcctggctccttctgttgacatgggagatt

61 ttagctcatcttgggggcctccttaaacacccccatttettgeggaagatgetcecceate
121 ccactgactgcttgacctttaccteccaacccttetgttcategggagggetecaccaatt
181 gagtctctcccaccatgcatgcaggtecactgtgtgtgtgeatgtgtgectgtgtgagtgt
241 tgactgactgtgtgtgtgtggaggggtgactgtcegtggaggggtgactgtgtecgtggt
301 gtgtattatgctgtcatatcagagtcaagtgaactgtggtgtatgtgccacgggatttga
361 gtggttgegtgggcaacactgtcagggtttggegtgtgtgtcatgtggetgtgtgtgace
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421 tctgcctgaaaaagcaggtattttctcagaccccagagcagtattaatgatgcagaggtt
481 ggaggagagaggtggagactgtggctcagacccaggtgtgcgggcatagctggagctgga
541 atctgcctccggtgtgagggaacctgtctcctaccacttcggagccatgggggcaagtgt
601 gaagcagccagtccctgggtcagccagaggcttgaactgttacagaagccctctgccctc
1 : M R R E L
661 tggtggcctctgggcctgctgcatgtacatattttctgtaaatatacéggCGCCGGGAGC
6 L A ¢ I L L R ITTFDNTFTFTULTFTFTFTLTPF
721 TTCTTGCAGGAATACTGCTCCGAATCACTTTTAATTTTTTTCTTTTTTTITTCTTGCCCT
26 P L V V F F I Y F Y F ¥ F F L, EM E S H
781 TTCCATTAGTTGTATT T TTTATTTATTTTTATTTTTAT TTTTTTTTAGAGATGGAGTCTC
46 vy v A9 A ¢ L EL L G 8 8 N P P A S D S
841 ACTATGTTGCTCAGGCTEECCTTGAACTCCTEGEGCTCAAGCAATCCTCCTGCCTCAGACT
66 L, vV A ¢ T L 8§ VH H CAOCUFE S F T KR
901 CCCTAGTAGCTGCGACTTTAAGTGTACACCACTGTGCCTGCTTTGAATCCTTTACGAAGA
86 K K K Lh,. X XK A F R F I Q C {L L L ¢ L L K
961 GAAAAAAAAAATTAAAGAAAGCCTTTAGATTTATCCAATGTTTACTACTGGGATTGCTTA
106 V R P' L 0 HE Q G V N $S ¢ D CEUR G Y F Q
1021 AAGTGAGGCCCCTCCAACACCAGGGGETTAATTCCTEGTGATTGTGARAGGGGCTACTTCC
126 ¢ I F M Q A A P W E G T *
1081 AAGGCATCTTCATGCAGGCAGCCCCTTGEEGAGGGCACCTGAgagetggtagagtetgaaa
1141 ttagggatgtgagcctcgtggttactgagtaaggtaaaattgcatccaccattgtttgtg
1201 ataccttagggaattgcttggacctggtgacaagggctcctgttcaatagtggtgttggg
1261 gagagagagagcagtgattatagaccgagagagtaggagttgaggtgaggtgaaggaggt
1321 gctgggggtgagaatgtcgcctttccccctgggttttggatcactaattcaaggctcttc
1381 tggatgtttctctgggttggggctggagttcaatgaggtttatttttagctggcccaccc
1441 agatacactcagccagaatacctagatttagtacccaaactcttcttagtctgaaatctg
1501 ctggatttctggcctaagggagaggctcccatccttcgttccccagccagcctaggactt
1561 cgaatgtggagcctgaagatctaagatcctaacatgtacattttatgtaaatatgtgcat
1621 atttgtacataaaatgatattctgtttttaaataaacagacaaaacttg
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Figure 3A. Amino acid sequence of 191P4D12(b) v.1 (SEQ ID. NO

acids.

1
6l
121
181
241
301
361l
421
481

MPLSLGAEMW
QVGQVAWARV
DEGEYECRVS
VIWDTEVKGT
HVSFLAEASV
GFPPLTTEHS
FCLLVVVVVL
EGHPDSLKDN
AMNHEFVQENG

GPEAWLLLLL
DAGEGAQELA
TFPAGSFQAR
TSSRSFKHSR
RGLEDQNLWH
GIYVCHVSNE
MSRYHRRKAQ
SSCSVMSEEP
TLRAKPTGNG

LLASFTGRCP
LLHSKYGLHV
LRLRVLVPPL
SAAVTSEFHL
IGREGAMLKC
FSSRDSQVTV
OMTQKYEEEL
EGRSYSTLTT
IYINGRGHLV

Figure 3B. Amino acid sequence of 191P4D12(b) v.2 (SEQ ID. NO

61
121
181
241
301
361
421
481

MPLSLGAEMW
QVGQVAWARV
DEGEYECRVS
VTWDTEVKGT
HVSFLAEASV
GFPPLTTEHS
FCLLVVVVVL
EGHPDSLKDN
AMNHFVQENG

GPEAWLLLLL
DAGEGAQELA
TEFPAGSFQAR
TSSRSFKHSR
RGLEDQONLWH
GIYVCHVSNE
MSRYHRRKAQ
SSCSVMSEEP
TLRAKPTGNG

LLASFTGRCP
LLHSKYGLHV
LRLRVLVPPL
SAAVTSEFHL
IGREGAMLKC
FSSRDSQVTV
OMTQKYEEEL
EGRSYSTLTT
IYINGRGHLV

Figure 3C. Amino acid sequence of 191P4D12(b) v.6 (SEQ ID. NO

1 MNGQPLTCVV SHPGLLQDQR ITHILHVSFL

61 PPPSYNWTRL DGPLPSGVRV DGDTLGFPPL

121 QEDSGKQVDL VSASVVVVGV IAALLFCLLV

.1 30). The 191P4D12(b) v.1 clone 1A1 protein has 510 amino

AGELETSDVV
SPAYEGRVEQ
PSLNPGPALE
VPSRSMNGQP
LSEGQPPPSY
DVLDPQEDSG
TLTRENSIRR
VREIETQTEL

PCT/US2003/013013

TVVLGQDAKL
PPPPRNPLDG
EGQGLTLAAS
LTCVVSHPGL
NWTRLDGPLP
KQVDLVSASV
LHSHHTDPRS
LSPGSGRAEE

PCFYRGDSGE
SVLLRNAVQA
CTAEGSPAPS
LODQRITHIL
SGVRVDGDTL
VVVGVIAALL
QPEESVGLRA
EEDQDEGIKQ

.1 31). The 191P4D12(b) v.2 protein has 510 amino acids.

AGELETSDVV
SPAYEGRVEQ
PSLNPGPALE
VPSRSMNGQP
LSEGQPPRSY
DVLDPQEDSG
TLTRENSIRR
VREIETQTEL

TVVLGQDAKL
PPPPRNPLDG
EGQGLTLAAS
LTCVVSHPGL
NWTRLDGPLP
KQVDLVSASV
LHSHHTDPRS
LSPGSGRAEE

PCLYRGDSGE
SVLLRNAVQA
CTAEGSPAPS
LODORITHIL
SGVRVDGDTL
VVVGVIAALL
OPEESVGLRA
EEDODEGIKQ

.+ 32). The 191P4D12(b) v.6 protein has 295 amino acids.

AEASVRGLED QNLWHIGREG AMLKCLSEGQ

TTEHSGIYVC HVSNEFSSRD SQVTVDVLDP
VVVVLMSRYH RRKAQOMTQK YEEELTLTRE
181 NSIRRLHSHH TDPRSQPEES VGLRAEGHPD SLKDNSSCSV MSEEPEGRSY STLTTVREIE

241 TQTELLSPGS GRAEEEEDQD EGIKQAMNHF VQENGTLRAK PTGNGIYING RGHLV

Figure 3D. Amino acid sequence of 191P4D12(b) v.7 (SEQ ID. NO. : 33). The 191P4D12(b) v.7 protein has 485 amino acids.

1 MPLSLGAEMW GPEAWLLLLL LLASFTGRCP AGELETSDVV TVVLGQDAKL PCFYRGDSGE

61 QVGQVAWARV DAGEGAQELA LLHSKYGLHV SPAYEGRVEQ PPPPRNPLDG SVLLRNAVQA

121 DEGEYECRVS TFPAGSFQAR LRLRVLVPPL PSLNPGPALE EGQGLTLAAS CTAEGSPAPS
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VTWDTEVKGT TSSRSFKHSR SAAVTSEFHL VPSRSMNGQP LTCVVSHPGL LODORITHIL
HVSFLAEASYV RGLEDONLWH IGREGAMLKC LSEGQPPPSY NWIRLDGPLP SGVRVDGDTL

GFPPLTTEHS GIYVCHVSNE FSSRDSQVTV DVLDPQEDSG KQVDLVSASV VVVGVIAALL

FCLLVVVVVL MSRYHRRKAQ OMTQKYEEEL TLTRENSIRR LHSHHTDPRS QSEEPEGRSY
STLTTVREIE TQTELLSPGS GRAEEEEDQD EGIKQAMNHF VQENGTLRAK PTGNGIYING

RGHLV

Figure 3E. Amino acid sequence of 191P4D12(b) v.10 (SEQ ID. NO. : 34). The 191 P4D12(b) v.10 protein has 510 amino acids.
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Figure 3F.

1
61
S 121
181
241
301
361
421
481

MPLSLGAEMW GPEAWLLLLL
QVGQVAWARV DAGEGAQELA
DEGEYECRVS TFPAGSFQAR
VIWDTEVKGT TSSRSFKHSR
HVSFLAEASV RGLEDQNLWH
GFPPLTTEHS GIYVCHVSNE
FCLLVVVVVL MSRYHRRKAQ
EGHPDSLKDN SSCSVMSEEP
AMNHFVQENG TLRAKPTGNG

LLASFTGRCP
LLHSKYGLHV
LRLRVLVPPL
SAAVTSEFHL
IGREGAMLKC
FSSRDSQVTV
QMTQKYEEEL
EGRSYSTLTT
IYINGRGHLV

AGELGTSDVV
SPAYEGRVEQ
PSLNPGPALE
VPSRSMNGQP
LSEGQPPPSY
DVLDPQEDSG
TLTRENSIRR
VREIETQTEL

TVVLGQDAKL
PPPPRNPLDG
EGQGLTLAAS
LTCVVSHPGL
NWTRLDGPLP
KQVDLVSASV
LHSHHTDPRS
LSPGSGRAEE

PCFYRGDSGE
SVLLRNAVQA
CTAEGSPAPS
LODQRITHIL
SGVRVDGDTL
VVVGVIAALL
QPEESVGLRA
EEDQDEGIKQ

Amino acid sequence of 191P4D12(b) v.11 (SEQ ID. NO. : 35). The 191P4D12(b) v.11 protein has 510 amino acids.

MPLSLGAEMW
QVGQVAWARV
DEGEYECRVS
VIWDTEVKGT
HVSFLAEASV
GFPPLTTEHS
FCLLVVVVVL
EGHPDSLKDN
AMNHFVQENG

GPEAWLLLLL
DAGEGAQELA
TFPAGSFQAR
TSSRSFKHSR
RGLEDONLWH
GIYVCHVSNE
MSRYHRRKAQ
SSCSVMSEEP
TLRAKPTGNG

LLASFTGRCP
LLHSKYGLHV
LRLRVMVPPL
SAAVTSEFHL
IGREGAMLKC
FSSRDSQVTIV
OMTQKYEEEL
EGRSYSTLTT
IYINGRGHLV

AGEEETSDVV
SPAYEGRVEQ
PSLNPGPALE
VPSRSMNGQP
LSEGQPPPSY
DVLDPQEDSG
TLTRENSIRR
VREIETQTEL

TVVLGQDAKL PCFYRGDSGE
PPPPRNPLDG SVLLRNAVQA
EGQGLTLAAS CTAEGSPAPS
LTCVVSHPGL LODQRITHIL
NWIRLDGPLP SGVRVDGDTL
KQVDLVSASV VVVGVIAALL
LHSHHTDPRS QPEESVGLRA
LSPGSGRAEE EEDQDEGIKQ

Figure 3G. Amino acid sequence of 191P4D12(b) v.12 (SEQ ID. NO. : 36). The 191P4D12(b) v.12 protein has 510 amino acids.
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241
301

MPLSLGAEMW
QVGQVAWARV
DEGEYECRVS
VIWDTEVKGT
HVSFLAEASV
GFPPLTTEHS

GPEAWLLLLL
DAGEGAQELA
TFPAGSFQAR
TSSRSFKHSR
RGLEDQNLWH
GIYVCHVSNE

LLASFTGRCP
LLHSKYGLHV
LRLRVLVPPL
SAAVTSEFHL
IGREGAMLKC
FSSRDSQVTV
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AGELETSDVV
SPAYEGRVEQ
PSLNPGPALE
VPSRSMNGQP
LSEGQPPPSY
DVLDPQEDSG

TVVLGQDAKL PCFYRGDSGE
PPPPRNPLDG SVLLRNAVQA
EGQGLTLAAS CTAEGSPAPS
LTCVVSHPGL LQODQRITHIL
NWTRLDGPLP SGVRVDGDTL
KQVDLVSASV VVVGVIAALL
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361 FCLLVVVVVL MSRYHRRKAQ OMTQKYEEEL TLTRENSIRR LHSHHTDPRS QPEESVGLRA
421 EGHPDSLKDN SSCSVMSEEP EGCSYSTLTT VREIETQTEL LSPGSGRAEE EEDQDEGIKQ
481 AMNHFVQENG TLRAKPTGNG IYINGRGHLV

Figure 3H. Amino acid sequence of 191P4D12(b) v.13 clone 9C (SEQ ID. NO. : 37). The 191P4D12(b) v.13 protein has 511
amino acids.
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Figure 31

MPLSLGAEMW
QVGQVAWARV
DEGEYECRVS
VIWDTEVKGT
HVSFLAEASV
GFPPLTTEHS
LFCLLVVVVV
AEGHPDSLKD
QAMNHFVQEN

GPEAWLLLLL
DAGEGAQELA
TFPAGSFQAR
TSSRSFKHSR
RGLEDQNLWH
GIYVCHVSNE
LMSRYHRRKA
NSSCSVMSEE
GTLRAKPTGN

LLASFTGRCP
LLHSKYGLHV
LRLRVLVPPL
SAAVTSEFHL
IGREGAMLKC
FSSRDSQVTV
QOMTQKYEEE
PEGRSYSTLT
GIYINGRGHL

AGELETSDVV
SPAYEGRVEQ
PSLNPGPALE
VPSRSMNGQP
LSEGQPPPSY
DVLADPQEDS
LTLTRENSIR
TVREIETQTE
v

TVVLGQDAKL
PPPPRNPLDG
EGQGLTLAAS
LTCVVSHPGL
NWTRLDGPLP
GKQVDLVSAS
RLHSHHTDPR
LLSPGSGRAE

PCFYRGDSGE
SVLLRNAVQA
CTAEGSPAPS
LODQRITHIL
SGVRVDGDTL
VVVVGVIAAL
SQPEESVGLR
EEEDQDEGIK

Amino acid sequence of 191P4D12(b) v.9 clone BCP1 (SEQ ID. NO. : 38). The 191P4D12(b) v.9 protein has 137
amino acids.

/

1 MRRELLAGIL LRITFNFFLF FFLPFPLVVF FIYFYFYFFL EMESHYVAQA GLELLGSSNP

61 PASASLVAGT LSVHHCACFE SFTKRKKKLK KAFRFIQCLL LGLLKVRPLQ HQGVNSCDCE
121 RGYFQGIFMQ AAPWEGT

Figure 3J. Amino acid sequence of 191P4D12(b) v.14 (SEQ ID. NO. : 39). The 191P4D12(b) v.14 protein has 137 amino acids.

1 MRRELLAGIL LRITFNFFLF FFLPFPLVVF FIYFYFYFFL. EMESHYVAQA GLELLGSSNP
61 PASDSLVAGT LSVHHCACFE SFTKRKKKLK KAFRFIQCLL LGLLKVRPLQ HQGVNSCDCE
121 RGYFQGIFMQ AAPWEGT
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Figure 4: Alignment of 191P4D12(b) with known homologs.

A) Alignment of 191P4D12(b) (SEQ ID NO: 40} with human Ig superfamily receptor LNIR (gi 14714574) (SEQ 1D NO: 41)
Score = 927 bits (2397), Expect = 0.0
Tdentities = 510/510 (100%), Positives = 510/510 (100%)

Query: 1 MPLSLGAEMWGPEAWLLLLLLLASFTGRCPAGELETSDVVTVVLGQDAKLPCFYRGDSGE 60
MPLSLGAEMWGPEAWLLLLLLLASFTGRCPAGELETSDVVTVVLGQDAKLPCFYRGDSGE
Sbjct: 1 MPLSLGAEMWGPEAWLLLLLLLASFTGRCPAGELETSDVVTVVLGQDAKLPCFYRGDSGE 60

Query: 61 QVGOVAWARVDAGEGAQELALLHSKYGLHVSPAYEGRVEQPPPPRNPLDGSVLLRNAVQA 120
QVGQVAWARVDAGEGAQELALLHSKYGLHVSPAYEGRVEQPPPPRNPLDGSVLLRNAVQA
Sbjct: 61 QVGQVAWARVDAGEGAQELALLHSKYGLHVSPAYEGRVEQPPPPRNPLDGSVLLRNAVQA 120

Query: 121 DEGEYECRVSTFPAGSFQARLRLRVLVPPLPSLNPGPALEEGQGLTLAASCTAEGSPAPS 180
DEGEYECRVSTFPAGSFQARLRLRVLVPPLPSLNPGPALEEGQGLTLAASCTAEGSPAPS .
Sbjct: 121 DEGEYECRVSTFPAGSFQARLRLRVLVPPLPSLNPGPALEEGQGLTLAASCTAEGSPAPS 180

Query: 181 VTWDTEVKGTTSSRSFKHSRSAAVTSEFHLVPSRSMNGQPLTCVVSHPGLLODQRITHIL 240
VIWDTEVKGTTSSRSFKHSRSAAVTSEFHLVPSRSMNGQPLTCVVSHPGLLODOQRITHIL
Sbjct: 181 VIWDTEVKGTTSSRSFKHSRSAAVTSEFHLVPSRSMNGQPLTCVVSHPGLLODQORITHIL 240

Query: 241 HVSFLAEASVRGLEDONLWHIGREGAMLKCLSEGQPPPSYNWTRLDGPLPSGVRVDGDTL 300
HVSFLAEASVRGLEDONLWHIGREGAMLKCLSEGQPPPSYNWTRLDGPLPSGVRVDGDTL
Sbjct: 241 HVSFLAEASVRGLEDQNLWHIGREGAMLKCLSEGQPPPSYNWTRLDGPLPSGVRVDGDTL 300

Query: 301 GFPPLTTEHSGIYVCHVSNEFSSRDSQVTVDVLDPQEDSGKQVDLVSASVVVVGVIAALL 360
GFPPLTTEHSGIYVCHVSNEFSSRDSQVTVDVLDPQEDSGKQVDLVSASVVVVGVIAALL
Sbijct: 301 GFPPLTTEHSGIYVCHVSNEFSSRDSQVTVDVLDPQEDSGKQVDLVSASVVVVGVIAALL 360

Query: 361 FCLLVVVVVLMSRYHRRKAQOMTQOKYEEELTLTRENSIRRLHSHHTDPRSQPEESVGLRA 420
FCLLVVVVVLMSRYHRRKAQOMTQKYEEELTLTRENSIRRLHSHHTDPRSQPEESVGLRA
Sbjct: 361 FCLLVVVVVLMSRYHRRKAQOMTQKYEEELTLTRENSTRRLHSHHTDPRSQPEESVGLRA 420

Query: 421 EGHPDSLKDNSSCSVMSEEPEGRSYSTLTTVREIETQTELLSPGSGRAEEEEDQDEGIKQ 480
EGHPDSLKDNSSCSVMSEEPEGRSYSTLTTVREIETQTELLSPGSGRAEEEEDQDEGIKQ
Sbjct: 421 EGHPDSLKDNSSCSVMSEEPEGRSYSTLTTVREIETQTELLSPGSGRAEEEEDQODEGIKQ 480

Query: 481 AMNHFVQENGTLRAKPTGNGIYINGRGHLV 510
AMNHFVQENGTLRAKPTGNGIYINGRGHLV
Sbhijct: 481 AMNHFVQENGTLRAKPTGNGIYINGRGHLV 510

B) Alignment of 191P4D12(b) (SEQ ID NO: 42) with mouse nectin 4 (gi 18874521) (SEQ ID NO: 43).
Score = 893 bits (2308}, Expect = 0.0
[dentities = 470/510 (92%), Positives = 485/510 (95%), Gaps = 2/510 (0%)

Query: 1 MPLSLGAEMWGPEAWLLLLLLLASFTGRCPAGELETSDVVTVVLGODAKLPCFYRGDSGE 60
MPLSLGAEMWGPEAW I, LL LASFTG+ AGELETSDVVTVVLGQDAKLPCFYRGD E
Sbijct: 1 MPLSLGAEMWGPEAW-LRLLFLASFTGQYSAGELETSDVVTVVLGODAKLPCFYRGDPDE 59

Query: 61 QVGQVAWARVDAGEGAQELALLHSKYGLHVSPAYEGRVEQPPPPRNPLDGSVLLRNAVQA 120
QUVGQVAWARVD EG +ELALLHSKYGLHV+PAYE RVEQPPPPR+PLDGSVLLRNAVQA
Sbjct: 60 QVGQVAWARVDPNEGIRELALLHSKYGLHVNPAYEDRVEQPPPPRDPLDGSVLLRNAVQA 115

Query: 121 DEGEYECRVSTFPAGSFQARLRLRVLVPPLPSLNPGPALEEGQGLTLAASCTAEGSPAPS 180
DEGEYECRVSTFPAGSFQAR+RLRVLVPPLPSLNPGP LEEGQGLTLAASCTAEGSPAPS
Sbjct: 120 DEGEYECRVSTFPAGSFQARMRLRVLVPPLPSLNPGPPLEEGQGLTLAASCTAEGSPAPS 179

Query: 181 VIWDTEVKGTTSSRSFKHSRSAAVTSEFHLVPSRSMNGOPLTCVVSHPGLLODQORITHIL 240
VTWDTEVKGT SSRSF H RSAAVTSEFHLVPSRSMNGQPLTCVVSHPGLLQD+RITH L
Sbijct: 180 VIWDTEVKGTQSSRSFTHPRSAAVTSEFHLVPSRSMNGQPLTCVVSHPGLLQODRRITHTL 239

Query: 241 HVSFLAEASVRGLEDQONLWHIGREGAMLKCLSEGQPPPSYNWTRLDGPLPSGVRVDGDTL 300
V+FLAEASVRGLEDQNLW +GREGA LKCLSEGQPPP YNWTRLDGPLPSGVRV GDTL
Sbjct: 240 QVAFLAEASVRGLEDQNLWQVGREGATLKCLSEGQPPPKYNWTRLDGPLPSGVRVKGDTL 299

Query: 301 GFPPLTTEHSGIYVCHVSNEFSSRDSQVTVDVLDPQEDSGKQVDLVSASVVVVGVIAALL 360

GFPPLTTEHSG+YVCHVSNE SSRDSQVTV+VLDP ED GKQVDLVSASV++VGVIAALL
Sbjct: 300 GFPPLTTEHSGVYVCHVSNELSSRDSQVTVEVLDP-EDPGKQVDLVSASVIIVGVIAALL 358
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Query: 361 FCLLVVVVVLMSRYHRRKAQOMTQKYEEELTLTRENSIRRLHSHHTDPRSQPEESVGLRA 420
FCLLVVVVVLMSRYHRRKAQOMTQKYEEELTLTRENSIRRLHSHH+DPRSQPEESVGLRA
Sbjct: 359 FCLLVVVVVLMSRYHRRKAQQOMTQKYEEELTLTRENSIRRLHSHHSDPRSQPEESVGLRA 418

Query: 421 EGHPDSLKDNSSCSVMSEEPEGRSYSTLTTVREIETQTELLSPGSGRAEEEEDQDEGIKQ 480
EGHPDSLKDNSSCSVMSEEPEGRSYSTLTTVREIETQTELLSPGSGR EE++DQDEGIKQ
Sbjet: 419 EGHPDSLKDNSSCSVMSEEPEGRSYSTLTTVREIETQTELLSPGSGRTEEDDDQDEGIKQ 478 '

Query: 481 AMNHFVQENGTLRAKPTGNGIYINGRGHLV 510

AMNHFVQENGTLRAKPTGNGIYINGRGHLV
Sbict: 479 AMNHFVQENGTLRAKPTGNGIYINGRGHLV 508
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Figure 5a: 191P4D12B variant 1 Hydrophilicity profile
(Hopp T.P., Woods K.R., 1981. Proc.
Natl. Acad. Sci. U.S.A. 78:3824-3828)
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Figure 5b: 191P4D12B variant 7 Hydrophilicity profile
(Hopp T.P., Woods K.R., 1981. Proc.
Natl. Acad. Sci. U.S.A. 78:3824-3828)
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Figure Sc: 191P4D12B variant 9 Hydrophilicity profile
(Hopp T.P., Woods K.R., 1981. Proc.
Natl. Acad. Sci. U.S.A. 78:3824-3828)
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Figure 6a: 191P4D12B variant 1 Hydropathicity Profile
(Kyte J., Doolittle R.F., 1982. J. Mol. Biol. 157:105-132)
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Figure 6b: 191P4D12B variant 7 Hydropathicity Profile
(Kyte J., Doolittle R.F., 1982. J. Mol. Biol. 157:105-132)
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Figure 6¢: 191P4D12B variant 9 Hydropathicity Profile
(Kyte J., Doolittle R.F., 1982. J. Mol. Biol. 157:105-132)
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Figure 7a: 191P4D12B variant 1 %

Accessible Residues Profile
(Janin J., 1979. Nature 277:491-492)
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Figure 7b: 191P4D12B variant 7 %

Accessible Residues Profile
(Janin J., 1979. Nature 277:491-492)
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Figure 7c: 191P4D12B variant 9 %

Accessible Residues Profile
(Janin J., 1979. Nature 277:491-492)
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Figure 8a: 191P4D12B variant 1

Average Flexibility Profile

(Bhaskaran R., Ponnuswamy P.K., 1988.
Int. J. Pept. Protein Res. 32:242-255)
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Figure 8b: 191P4D12B variant 7

Average Flexibility Profile
(Bhaskaran R., Ponnuswamy P K., 1988.
Int. J. Pept. Protein Res. 32:242-255)
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Figure 8c: 191P4D12B variant 9

Average Flexibility Profile
(Bhaskaran R., Ponnuswamy P.K., 1988.
Int. J. Pept. Protein Res. 32:242-255)
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Figure 9a: 191P4D12B variant 1

Beta-turn Profile
(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294)
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Figure 9b: 191P4D12B variant 7

Beta-turn Profile
(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294)
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Figure 9¢: 191P4D12B variant 9

Beta-turn Profile
(Deleage, G., Roux B. 1987. Protein Engineering 1:289-294)

ProtScale output for user sequence

8.7
‘ beta—1t leage &% R R
<65 J
8.6 'J\
i
8.35 A

ce 4a 68 8@ o6 128

48/77



CA 02493923 2005-01-24
WO 2004/016799 PCT/US2003/013013

Figure 10
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Figure 10 (con’d)
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Figure 10. Schematic alignment of SNP variants of 191P4D12B.
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Figure 11
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Figure 11 (con’d)
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Figure 11. Schematic alignment of protein variants of 191P4D12B.
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Figure 21A 191P4D12 Expression in Lung Cancer.

T A - | Expression
| .Pathology - Grade Level
1 Bronchioalveolar 1A
2 Squamous
3 | Adeno Mod Diff
4 | Adeno Mod Diff
5 Non-small cell
6 Adeno
7 | Squamous
8 | Adeno
9 Squamous
10 | Small Cell
11 | Small Cell
12 | Small Cell
13 | Large Cell’
14 | Squamous
15 | Squamous
16 | Squamous
17 | Papillary
18 | Papillary
19 | Adeno
20 | Adeno
21 | Squamous
22 | Squamous
23 | Adeno
24 | Large Cell
25 | Small Cell
26 | Squamous
27 | Squamous
28 | Papillary
29 | Adeno
30 | Large Cell
31 | Large Cell
' Percentage positis
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Figure 21B 191P4D12 Expression in Bladder Cancer

WO 2004/016799

CA 02493923 2005-01-24

cooo ool | Expression
- | Pathology | Grade | Level
1 Normal
2 Transitional 3
3 Transitional 3
4 Transitional 3
5 Squamous
6 Papillary 3
7 Transitional 3
8 Transitional 3
9 Transitional 2
10 Transitional 2
1" Papillary 1
12 Transitional 3
13
14 Transitional 2
15 Papilfary 3
16 Transitional
17 Squamous
Not
18 determined 3
19 Transitional 3
dercentage positive
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Figure 21C 191P4D12 Expression in Prostate Cancer.

CA 02493923 2005-01-24

“. . -+ | Expression |
oo Gleason: ‘ :

el

o~ AN

-
o
OCo~N~N~NSNSN~N~N~NOOOOOOOOO GO G

20 - not determined

21 | LAPC-4AD
22 | LAPC-4Al
23 | LAPC-9AD
24 | LAPC-9AI

"Percentage positive’
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Figure 21D 191P4D12 Expression in Colon Cancér.

Patient #

Expression
Level

s3zaronidce~Noareh

N =
o ©
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Figure 21E 191P4D12 Expression in Uterus Cancer.

_Patient # | Diagnosis

- Expression

1 AdenoCA
2 AdenoCA
3 AdenoCA
4 AdenoCA
5 AdenoCA
6 AdenoCA
7 AdenoCA
8 AdenoCA
9 AdenoCA
10 AdenoCA
11 Carcinosarcoma

1 Grade | = Level .
G1
G1
Gl
G2
G2
G2
G2
G2
G3A
Well diff.
G3

le | Stromal sarcoma
centage Positive .~

High grade
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Figure 21F 191P4D12 Expression in Cervical Cancer.

TR Express‘"ion_'
- Patient# | ‘Level -
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