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ABSTRACT

A novel gene 191P4D12(b) and its encoded protein, and variants thereof, are described wherein
191P4D12(b) exhibits tissue specific expression in normal adult tissue, and is aberrantly
expressed in the cancers listed in Table I. Consequently, 191P4D12(b) provides a diagnostic,
prognostic, prophylactic and/or therapeutic target for cancer. The 191P4D12(b) gene or fragment
thereof, or its encoded protein, or variants thereof, or a fragment thereof, can be used to elicit a
humoral or cellular immune response; antibodies or T cells reactive with 191P4D12(b) can be

used in active or passive immunization.

CA 3066279 2019-12-30



WO 2004/016799 PCT/US2003/013013

NUCLEIC ACIDS AND CORRESPONDING PROTEINS ENTITLED 191P4D12(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 thelr encoded proteins, termed 191P4D12(b), expressed In
certain cancers, and to diagnostic and therapeutic methods and composttions useful in the management of cancers that
express 191P4D12(b).

BACKGROUND OF THE INVENTION

Cancer is the second leading cause of human dealh next to coronary 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-million people annually, with over 1.2 milllon new cases diagnosed per year. While deaths from heart
disease have been deciining significantly, those resuliing from cancer generally are on the rise. Inthe 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 dealh. 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 fhose
cancer palients who inilially survive their primary cancers, common experience has shown that their lives are dramatically
altered. Many cancer palients experience sirong anxities driven by the awareness of the potential for recurrence or
treatment failure. Many cancer patients experlence physical debilitations following treatment. Furthermore, many cancer
patients experience a recurrence.

Worldwide, prostate cancer is the fourth most prevalent cancer in men. [n 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 o lung cancer. Despite the magnitude of these
figures, there Is still no effective treatment for melastatic prostate cancer. Surgical prostatectomy, radiation therapy,
hormone ablation therapy, surgical castration and chemotherapy continue to ba the main ireatment modalities.
Unfortunately, these treatments are ineffective for many and are ofien 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 {ool, however its specificity and general utility is widsly regarded as lacking in
several imporiant respecis.
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Progress in identifying additional specific markers for prostate cancer has been improved by the generation of
prostate cancer xenografls thal can recapitulale different stages of the disease in mice. The LAPC (Los Angeles Prostate
Cancer) xenografis are prostate cancer xenografis that have survived passage in severe combined immune deficient (SCID)
mice and have exhibited the capacily to mimic the transition from androgen dependence to androgen independence (Klein ef
al., 1997, Nat. Med. 3:402). More recently identified prostate cancer markers include PCTA-1 (Su et al., 1996, Proc. Nafl,
Acad. Scl. USA 93; 7252), prostate-specific membrane (PSM) anligen (Pinto et al., Clin Cancer Res 1936 Sep 2 (9): 1445-
51), STEAP (Hubert, ef al., Proc Natl Acad Sci U S A. 1999 Dec 7; 96(25): 14523-8) and prostate stem cell antigen (PSCA)
(Reiter ef al., 1998, Proc. Nall. Acad. Scl. 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 lo further improve diagnosis and therapy.

Renal cell carcinoma (RCC) accounts for approximately 3 percent of adult malignancies. Once adenomas reach a diameter
of 210 3 cm, malignant potential exisis. 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 Stales, and more than 11,600 patients died of this diseass in 1998. Transitional cell
carcinama 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. Unlil recently, metastatic
disease has been refractory to any systemic therapy. With recent developments In systemic theraples, particularly
immunotheraples, metastatic renal cell carcinoma may be approached aggressively in appropriale patients with a possibilily
of durabla responses. Nevertheless, there is a remaining need for effeclive 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 (gighth 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 maleffemale ratio of 3:1 may be decreasing related to smoking pattems 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
mortallty 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
resectlon of the bladder (TUR) and Intravesical chemotherapy or immunotherapy. The mullifocal and recurrent nature of
bladder cancer points out the limitalions of TUR. Most muscle-invasive cancers are not cured by TUR alone, Radical
cystectomy and urinary diversion is the most effective means to eliminale 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 patienls.

An estimated 130,200 cases of colorectal cancer accurred 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 raes declined significanty during 1992-1996 (-2.1% per year). Research suggests that these daclines have been
due to increased screening and polyp removal, preventing progression of polyps to invasive cancers. There were an
eslimaled 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 coloreclal 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 ar has spread to the lymph nodes. A permanent colostomy
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(crealion of an abdominal opening for efiminalion of body wasles) 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 lung and bronchial cancer in 2000, accounting for 14% ofall U.S.
cancer dlagnoses. The incidence rate of lung and bronchial cancer is declining significantly in men, from a high of 86.5 per
100,000 in 1984 l(; 70.0in 1996, Inthe 1890s, the rale of increase among women began o slow. In 1998, 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 significanily among men (-1.7% per year) while rates for women were
still significantly increasing (0.0% 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 deciines in adult tobacco use have slowed,
{obacco use in youth Is increasing again.

Trealment 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 treatmen! of choice.
Because the disease has usually spread by the time Il is discovered, radiation therapy and chemotherapy are often needed
in combination wilh surgery. Chemotherapy alone or combined with radiation is the treatment of cholce 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 branchial 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 fo 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 (40,800 women, 400 men) in 2000 due to breast cancer.
Breast cancer ranks second among cancer deaths in wornen. According to the most recent data, mortality rates declined
significantly during 1992-1996 with the largest decreases in younger women, both while and black. These decreases were
probably the result of earlier detection and improved reabment.

Taking into account the medical circumstances and the patient’s preferences, treatment of breast cancer may
involve lumpectomy (focal removal of the tumor) and removal of the lymph nodes under the arm; masteclomy (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 diseass, long-term
survival rates after lumpectomy plus radiotherapy are similar to survival rates after modified radical mastectomy. Significant
advances in raconsfruction techniques provide severd options for breast reconstruction afler mastectomy. Recently, such
reconstruction has been done at the same time as the mastectomy.

Local excision of ductal carcinoma in situ (DCIS) with adeguate amounts of surrounding normal breast tissue may
prevent the local recurrence of the DCIS. Radiation to the breast and/or {amoxifen may reduce the chance of DCIS occurring
in the remaining breast issue. This is important because DCIS, if left untreated, may develop info invasive breast cancer.
Nevertheless, there are seripus-side effecls or sequelae to these freatments. There is, therefore, a need for efficacious
breast cancer treatments.

There were an estimated 23,100 new cases of ovarian cancer in the Uniled States in 2000. It accounts for 4% of
all cancers among women and ranks second among gynecologic cancers. During 19921996, ovarian cancer incldence
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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-oophorectomy), 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 pancrealic cancer in the United States in 2000. Over the past 20
years, rates of pancreatic cancer have declined in men. Rales 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 slighlly among women. -

Surgery, radiation therapy, and chemotherapy are treatment options for pancreatic cancer. These treaiment
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. Norther blot expression analysis of 191P4D12(b) gene expression in normal tissues
shows a restricted expression pattem 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 fissues listed in Table I, 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 1.

The invention provides polynucleotides corresponding or complementary to all or part of the 191P4D12(b) genes,
mRNAs, and/or coding sequencas, preferably in isolated form, including potynucleotides 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
configuous amino acids; at least 30, 35, 40, 45, 50, §5, 60, 65, 70, 80, 85, 90, 85, 100 or more than 100 contiguous amino
aclds of a 191P4D12(b)-related protein, as well as the peptidesiproteins themselves; DNA, RNA, DNA/RNA hybrids, and
related molacules, polynucleotides or oligenucleofides complementary or having at least a 90% homology to the
191P4D12(b) genes or mRNA sequences or parts thereof, and polynucleotides or oligonucieotides 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-veclor systems for the expression of 191P4D12(b) gene products are also provided.
The invention further provides anilbodies that bind to 191P4D12(b) proteins and polypepide fragments thereof, including
polyclonal and monoclonal antibodies, murine and other mammalian antibodies, chimeric antibodies, humanized and fully
human antibodies, and antibodies labeled with a detectable marker or therapeutic agent. In certain embodiments, there is a
proviso that the entire nucleic acid sequence of Figure 2 is nat 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 arein respective human unit dose forms.

The invention further provides methods for deteciing 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 methods 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 |, including theraples aimed at inhibiling the
ranscription, translation, processing or function of 191P4D12(b) as well as cancer vaccines. In ane 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 aspact
of the invention, the agent Is a molety that is immunoreactive with 191P4D12(b) protein. Non-limiting examples of such
moleties include, but are not limited to, antibodies (such s single chain, monoclonal, polycional, humanized, chimeric, or
human antibodies), functional equivalents thereof (whether nalurally occurring or synthelic), and combinations thereof, The
antibodies can be conjugated to a diagnostic or therapeulic moiety. In anolher aspect, the agent is a small molecule as
defined hereln. )

In another aspect, the agent comprises one or more than one peplide which comprises a cytotoxic 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 lymphocyte (HTL) epitope which binds an HLA class I molecule in @ human to
elicit an HTL response. The peptides of the invention may be on the same or an 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 one of the CTL or HTL response stimulaing peptides as described above. In yet another
aspect of the invention, the one or more than one nudelc acid molecule may express a moiety that is immunologically
reaclive with 191P4D12(b) as desciibed above. The one or more than one nucleic acid molecule may also be, or encedes, 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 ibozyme effeclive
to lyse 191P4D12(b) mRNA,

Note that to determine the starling position of any peplide setforth in Tables VIl-XXI and XXII fo XLIX (collectively
HLA Peptide Tables) respactive to its parental protein, e.g., variant 1, variant 2, etc., reference Is mads fo three factors: the
particular variant, the length of the peplide in an HLA Peplide Table, and the Search Peptides in Table VIl. Generally, a
unique Search Peplide is used to obtain HLA peptides of a particutar for a particular variant The position of each Search
Peplide 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 VIil-XXI and XXIf to XLIX to obtain the actual position of the
HLA peptides in their parental molecule. For example, if a parlicular Search Peptide begins at position 150 of its parental
molecule, one must add 150 - 1, 1.e., 149 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 VIIl-XX1 and XXl
to XLIX collectively, or an oligonucleotide that encodes the HLA peptide. Another embodiment of the invention comprises an
HLA peplide that occurs at least once in Tables VIII-XX| and at least oncs in tables XX to XLIX, or an oligonucleotide that
encodes the HLA peptide.

Another embodiment of the invention is antbody epitopes, which comprise a peptide regions, or an oligonucleotide
encoding the peptide region, that has one two, three, four, o five of the following characteristics:
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1) apepiide rogion of at least 5 amino ackls of a particular peptide of Figure 3, in any whole number increment up
blhaﬁlllera!homatpmhhhFlguss.mathdudwmmwposlﬂmhwhglmequdbugem&m&s.
0.8, 0.7, 0.8, 0.9, o having a value equal to 1.0, in the Hydrophiicity profie of Figure 5;

i) apeptide region of a least 5 amino acks of a parficuler peptide of Figure 3, in any whale number increment up
1 the ful length of hhat protein In Figure 3, that includes an amino acid postion having a value equal o or less than 0.5, 0.4,
0.3, 0.2, 0.1, or having a vakue aqual 10 0.0, in the Hydropathicity profile of Figure 6;

¥) a pepide region of at Isast § amino acids of a parficuler peptide of Figure 3, in any whole number increment up
io the fulllsngth of that proleln in Figure 3, that inciudes an amino acid posiion having a vaius equal 1o or greater than 0.5,
0.8, 0.7, 0.8, 0.9, or having a value equal i 1.0, In the Percent Accessible Residues profils of Figure 7;

i) apeplide region of at least 5 amino acids of a particutar peplide of Figure 3, in any whole numbar increment up
© the full lenglh of that protein in Figure 3, that includes an amino acki position having a vakue equal (o or grealer than 0.5,
0.6, 0.7, 0.8, 0.9, or having a value squal 10 1.0, in the Average Flexibility profie of Figure 8; o

v) ammduMSMMdaMMMM&hmMWWw
buwmuhngmdhatpohhhmms,mwuummﬁomumm-mquqbummmo.s,
0.8, 0.7, 0.8, 0.9, or having a vakue aqual fo 1.0, in the Bata-tum profile of Figure 8.

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;
) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 13;
[4) 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 SEQ ID NO: 17;
) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQ ID NO: 19;
i a peptide of eight, nine, ten or eleven 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 cight, nine, ten or cleven contiguous amino acids of SEQ ID NO: 2S;
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;
o) a peptide of Tables VIII-XXT; p) a peptide of Tables XXII-XLV; and q) a peptide
of Tables XLVIto 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 portionof 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

6a

CA 3066279 2019-12-30



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 onc 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: §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, 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: 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 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 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 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

6d

CA 3066279 2019-12-30



cells, in vitro, that express at least one protein sclected 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, 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; SEQID NO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ
ID NO: 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; SEQID
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, SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13;
SEQ ID NQO: 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; 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; SEQID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ
ID NO: 27; and SEQ ID NO: 29.

CA 3066279 2019-12-30



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: §; 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 coasisting 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 usc 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: 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.

In another embodiment, there is provided use of a polynucieotide 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

6g

CA 3066279 2019-12-30



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 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.

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 sclected 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 celis 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,

Various embodiments of the claimed invention relate to a peptide selected from the group
consisting of: ¢) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQIDNO: 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 SEQIDNO: 11;f) a peptide of eight, nine, ten or eleven
contiguous amino acids of SEQIDNO: 13; g) 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, Vi) a peptide of eight, nine, ten or eleven contiguous amino acids of SEQIDNO: 19;n) a
peptide of eight, nine, ten or eleven contiguous amino acids of SEQIDNO: 29;0) a peptide of Tables
VII-XXI; p) a peptide of Tables XXII-XLV; and q) a peptide of Tables XLVI to XLIX.

Various embodiments of the claimed invention also relate to a peptide related to at least one
peptide selected from the group consisting of: SEQ ID NO: 7; SEQID NO: 9; SEQ ID NO: | 1; SEQID
NO: 13; SEQ ID NO: 15; SEQ ID NO: 17, SEQ ID NO: 19; and SEQ ID NO: 29,

Various embodiments of the claimed invention also relate to a peptide that is at least 90, 91 s
92, 93, 94, 95, 96, 97, 98, or 99% homologous to an entire amino acid sequence of the peptide as

claimed herein.

Various embodiments of the claimed invention also relate to a method for detecting the
presence of mRNA encoding at least one protein selected from the group consisting of 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;
and SEQIDNO: 29 ina 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.

Various embodiments of the claimed invention also relate to a compound capable of

modulating the status of a cell that expresses a protein selected from the group consisting of SEQ ID
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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; 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: 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; and SEQ ID NO: 29; and b) a
molecule that is modulated by a protein selected from the group consisting of 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; and SEQ
ID NO: 29. |

Various embodiments of the claimed invention also relate to a method of inhibiting growth
of cancer cells, in vifro, that express at least one protein selected from the group consisting of SEQ ID
NO: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQID NO: 15; SEQ ID NO: 17; SEQ ID
NO: 19; and SEQ ID NO: 29, the method comprising administering to said cells an antibody or
fragment thereof, which specifically bind to a 191 P4D12(b) - related protein.

Various embodiments of the claimed invention also relate to 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: 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; and SEQ ID NO: 29, the method comprising administering to said cells a 191P4D12(b)-related

protein.

Various embodiments of the claimed invention also relate to 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: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; 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 compleméntary toa polynucleotide having a

191P4D12(b)-related protein coding sequence.

Various embodiments of the claimed invention also relate to a method of inhibiting growth
of cancer cells, in vifro, that express at least one protein selected from the group consisting of 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; 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: 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;
and SEQ ID NO: 29,

Various embodiments of the claimed invention also relate to a method of inhibiting growth
of cancer cells, in vitro, that express at least one protein selected from the group consisting SEQ ID NO:
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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; 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: 7; SEQID NO: 9; SEQ ID NO: 11; SEQID
NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ ID NO: 19; and SEQ ID NO: 29 in the context of the
particular HLA molecule.

Various embodiments of the claimed invention also relate to 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: 7; SEQ ID NO: 9; SEQ ID NO: 11: ; SEQ ID NO: 13; SEQ ID NO: 15; SEQID NO: 17; SEQ ID
NO: 19; 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: 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; and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate to 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.

Various embodiments of the claimed invention also relate to use of a 191P4D12(b)-related
protein that comprises at least one T cell or at least one B cell epitope for preparation of a medicament

for generating an immune response.

Various embodiments of the claimed invention also relate to the use as claimed herein
wherein the immune response is an activated B cell generates that antibodies that specifically bind to the
191P4D12(b)-related protein. »

Various embodiments of the claimed invention also relate to 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: 7; SEQ ID NO: 9;
SEQ IDNO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17, SEQ ID NO: 19; and SEQ ID NO:
29.

Various embodiments of the claimed invention also relate to use of an antibody or fragment
thereof, which specifically bind to a 191P4D12(b)-related protein for preparation of a medicament for

inhibiting growth of cancer cells that express at least one protein selected from the group consisting of
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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; and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate to use of a 191P4D12(b)-related
protein fér inhibiting growth of cancer cells that express at least one protein selected from the group
consisting of 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; and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate to use of a 191P4D12(b)-related
protein for preparation of a medicament for inh{biting growth of cancer cells that express at least one
protein selected from the group consisting of 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; and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate to 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: 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; and SEQ ID
NO: 29.

Various embodiments of the claimed invention also relate to 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 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: 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; and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate to use of a ribozyme that cleaves a
polynucleotide that encodes at least one protein selected from the group consisting of 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;
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: 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; and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate to use of a ribozyme that cleaves a
polynucleotide that encodes at least one protein selected from the group consisting of 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;
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and SEQ ID NO: 29 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: 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; and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate to use of a human T cell that
specifically recognizes a peptide subsequence of at least one protein selected from the group consisting
of SSEQ 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; 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: 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; and SEQ ID NO: 29, and the particular HLA molecule.

Various embodiments of the claimed invention also relate to 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: 7; SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQIDNO: 17;
SEQ ID NO: 19; and SEQ ID NO: 29 in the context of a particular HLA molecule 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: 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; and SEQ ID NO: 29, and the particular HLA molecule.

Various embodiments of the claimed invention also relate to 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: 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; 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: 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; and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate to 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: 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; and SEQ ID NO: 29 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: 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;
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and SEQ ID NO: 29.

Various embodiments of the claimed invention also relate 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 gene
product, wherein the gene product is an mRNA comprising the sequence set forth in 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: 27, or SEQ ID NO:28, or a protein comprising the sequence set forth in 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,
or SEQ ID NO: 29, respectively; (b) determining the level of expression of the gene product in the test
sample; and (c) comparing the level so determined to the expression level of the gene product in a
normal tissue sample of the same tissue type as the test sample, whereby an increase in the 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.

Various embodiments of the claimed invention also relate 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 spéciﬁcally binding to a mRNA or a protein,
wherein the mRNA comprises the sequence set forth in 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: 27, or SEQ ID
NO:28, and the protein comprises the sequence set forth in 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, or SEQ ID NO: 29,
respectively; (b) determining the level of expression of the mRNA or the protein in the test sample; and
(¢) comparing the level so determined to the expression level of the mRNA or the protein in a normal
tissue sample of the same tissue type as the test sample, whereby an increase in the mRNA or the
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.

Various embodiments of the claimed invention also relate to use of an antibody or antigen
binding fragment thereof that specifically binds to a protein comprising the amino acid sequence of 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, or SEQ ID NO: 29 for inhibiting growth of a tumor cell that expresses the protein, wherein the
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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.

Various embodiments of the claimed invention also relate 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
Figure 4. The 191P4D12(b) SSH sequence of 223 nucleotidas.

Figure 2. A) The cDNA and amino add sequence of 191P4D12{b) varant 1 (alsa calied “191P4D12(b) v.1° or
*191P4D12{b) vartant 1°) Is shown In Figure 2A. The start methionine is undesiined. The apen reading frama extends from
nuclelc acid 264-1796 including the siop codon.

8) The cONA and amino acid sequence of 191P4D12(b) variant 2 {slso called *181P4AD12(b) v.2") Is shown in
Figure 2B. The codon for the start methionina is undariined. The open reading frame exlends fom nuclelc acld 264-1796
including the stop codon.

C) The cDNA and amino acid sequence of 181PAD12(b) variant 3 (also called *191P4D12(b) v.3') Is shown in
Figure 2C. The codon for the start mathionine Is undedined. The open reading frame oxtands from nuclelc acid 264-1796

Including the stop codon.
D) The cDNA and amino acld sequencs of 181P4D12(b) variant 4 (also called *191P4D12(b) v.4") s shown in

Flgure 2. The codon for the start methionine is underlined. The open reading frame extends from nuclelc acid 284-1796
including the stop codon.

E) The cDNA and amino acid saquence of 191PAD12(b) veriant 5 (slso called *191P4D12(b) v.5) 18 shown in
Flgure 2E. The codon for the start methionine is underfined, The open reading frame extends from nucleic acld 284-1796

Including the stop codon,
F) The cDNA and amino scid sequence of 181P4D12(b) variant 8 (also called "191P4D12(b) v.67) Is shown In

Flgure 2F. The codon for the start methionine is undertined. The open reading frame extends from nuclelc acld 769-1676
including the slop codon, ‘

G) The cDNA and amino acid sequence of 191PAD12(b) variant 7 (also called *191P4D12(b) v.7%) is shown In
Figure 2G. The codon for the steart methionine Is underined. The open reacing frame extends from nuclelc ackd 264-1721
Including the siop codon.

H) The cDNA and amino acid sequence of 191P4D12(b) variant 8 (also called *“191PAD12(b) v.8") Is shown in
Figure 2. The codon for the start methionina ks irderined. The open reading frame extands from nuclelc acid 264-1796
including the stop cadon.
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1) The cDNA and amino acid sequence of 191P4D12(b) variant 9 (also called "191P4D12(b) v.8%) Is shown in
Figure 21, The codon for fhe start methionine s underlined. The open reading frame extends from nucleic acid 708-1121
including the siop 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 siart methionine is undarined. The open reading frame extends from nucleic acid 264-1786
including the slop codon.

K) The cDNA and amino add sequence of 191P4D12(b) variant 11 (also calied “191P4012(b) v.117) is shown in
Figure 2K. The codon for the slart methlonine Is underlined. The open reading frame extends from nucleic acid 264-1796
including the slop codon. )

L} The cDNA and amino acid ssquence of 161PAD12(b) variant 12 (also celied *191P4D12(b) v.12) Is shown in
Figure 2L. The codon for e slart melhionine is underlined. The open reading frame exlends from nucleic acid 264-1796
including the stop codon,

M) The GDNA and aminc acid sequence of 191P4D12{b) variant 13 (aiso called *191P4D12(b) v.13") is shown in
Figure 2M. The codon for the start methionine is underfined. The open reading frame exiends from nucleic acid 264-1789
Including the stop codon.

N) The cONA 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 undedined. The open reading frame extends from nudleic acid 708-1121
inciuding 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 Figwe 3B; it has §10 amino acids.

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

D) The amino acid sequence of 191P4D12(b) v.7 Is shown in Figure 30; it has 485 amino acids.

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

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

G) The amino ack sequence of 191P4012(b) v.12 is showm 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 adds.

1) The amino acid sequence of 191P4D12(b) v.9 Is shown in Figure 3i; it has 137 amlno acids,

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

As used herein, 2 relerence lo 191P4D12(b) inciudes all varianis thereof, including those shown in Figures 2, 3,
10, and 11, unless the context dearly indicates otherwise.

Figure 4. Alignment of 191P4D12(b} with known homnologs. Figure 4{A) Alignment of 181P4D12(bjwith human ig
superfamily receptor LNIR (gi 14714574). Figure 4(B) Alignment of 191P4D12(b) with mouse nectin 4 (gi 18874521).

Figure 5. Hydrophilicity amino acid profiie of 191P4D12(bjv.1, v.7, and v.9 delenmined by computer algorithm
sequence analysis using fhe method of Hopp and Woods (Hopp T.P., Woods K.R., 1981. Proc. Natl, Acad. Sdi, U.S.A.
78:3824-3828) accessible on the Protscale website

through he ExPasy molecular biology server.
Figure 6. Hydropathicity amino acid profile of 191P4D12(b)v.1, v.7, and v.9 delermined by computer algorifwn
sequence analysis using the method of Kyle and Dooliifte (Kyle J., Doofitlle R.F., 1882. J. Mol. Biol. 157:105-132) accessible

on the ProlScale website through the ExPasy molecutar
biology sarvar,
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Figure 7. Percent accessible residues amino acid profile of 191 P4D12(b)v.1, v.7, and v.9 determined by
computer algorithm sequence analysls 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. Proteln Res. 32:242-255) accessed on the ProtScale website through the ExPasy molecular
biology server.

Figure 9. Beta-tum 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 and 1263 and added one amino acid "A" {o 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 191P4D12(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(L) v.8, v.7, v.8 and v.8 were splice variants of v.1, as shown in Figure 12, Varlant 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.8, v.7 and v.8 spliced out 202-321, 1497-1571 and 2851-3013 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 stiucture and transmembrane domains prediction for 191P4D12(b) protein variants.
The secondary structure of 191P4D12(b) protein variants 1 (SEQ 1D NO:127), v6 (SEQ ID NO:128), v7 (SEQ ID
NO:129), and v8 (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, 131, 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 Heljne, 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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Molecutar Biology, p 175-182 Ed J. Glasgow, T. Littlejohn, F. Major, R. Lathvop, D. Sankoff, and C. Sensen Menlo Park, CA
AAAl Press, 1998). The TMpred and TMHMM algorithms are eccessed from the ExPasy molecular blology server

Figure 14, 191P4D12(b) Expresslon by RT-PCR. First strand ¢cDNA was prepared from (A) vital pool 1 (liver, lung
and kidney), vital pool 2 (pancreas, cofon and stomach), norma! kidney, prostate cancer poal, biadder cancer pool, colon
cancer pool, lung cancer pool, breast cancer pool and cancer melastasis pool; (B) prostate cancer metastasis to lymph node,
prostate cancer pool, bladder cancer poo), kidney cancer pool, colon cancer pool, lung cancer pool, ovary cancer pool,
breas! cancer pool, cancer metastasls pool, pancreas cancer pool, and LAPG prostate xenograft pool. Normalization was
performed by PCR using primers to actin and GAPDH. Semi-quantitaive PCR, using primers %o 191P4D12(b), was
performed at 26 and 30 cycles of ampfification. ¥ (A) results show strong expression of 191P4D12(b) in bladder cancer
poal, Expression of 191P4D12{b) was also deteciad In prostate cancer pod, colon cancer pool, lung cancer pool, breast
cancer pool and cancer melastasis pool but very wealdy in vital pool 1 and vilal pool 2. in (B) restilts show strong expression
of 191P4D12{b) in prostate, bladder, kidney, colon, lung, ovary, breast, cancer metastasis, and pancreas cancer specimens.

Figure 15. Expression of 191P4D12(b) I normal fissues. Two mulliple tissue northem blots (Clontech) both with
2 ug of mRNANane were probed with the 181P4012(b} sequence. Size slandards in kilobases (kb) are indicated on the side.
Results show expression of an approximalely 4kb transcript in placenta end very weakly In prostate but not in any ofher
normal tissue tested, A smaller 191P4D12(b) franscript of approximately 2.5kb was delecled in heart and skeletal muscle.

Figura 6. Expression of 191P4D12(b} in Patien| Cancer Specimens and Nomna! Tissues. RNA was extracted
from a pook of 3 bladder cancer patient apecimens, as well as from normal prostals (NP), normal bladder {NB), normal Kidney
{NK), normal colon (NC), normel lung (NL), normal breast (NBr), normal ovary (NO), and normal parcreas (NPa). Northem
blot with 10 ug of lotal RNANane was probed with 191P4D12(b) SSH sequence. Size standands in kiobases (kb) are
indicated on the side. The 181P4D12{b) ranscript was delected in the bladder cancer specimens, but not in the normal
tissues tesled. -

Figure 17. Expression of 191P4D12(b} in Biadder Cancer Pationt Specimans. RNA was extracied from bladder
cancer cell ines (CL), normal bladder (N), and bladder cancer pafient fumors (T). Northem blots with 10 ug of fofal RNA
were probed with the 191P4D12(b) SSH fragment. Size standards in kilobases are on the side. Results show expression of
the approximately 4kb 181P4D12(b) transcript In the bladder tumor tissues tut not in nommal biadder, A smalter transcript
was detected in the HT1197 celi line but not in the other cancer ceft lines tested.

Figure 18. Expression of 191P4D12(b) in Prostale Cancer Xenografts. RNA was extracted from normal prostate,
and from the prostate cancer xenografts LAPC-4AD, LAPC-4Al, LAPC-3AD, and LAPC-9Al. Norhem blots with 10 ug of
total RNA were probed with the 181P4D12(b) SSH fragmenl. Size standards In kilobases are on the side. Results show
exprassion of the approximately 4kb 191P4D12(b) franscript in all the LAPC xenograft tissues but not in normal prostate.

Figure 18. Expression of 191P4D12(b) in Cervical Cancer Palient Specimens. RNA was exiracied fiom normal
cervix, Hela cancer cell line, and 3 cervix cancer patient tumors (T). Northem blots with 10 ug of fotal RNA were probed with
the 191P4D12(b) SSH fragment. Size slandards in kilbases are on the side, Resulls show expression of the approximately
4xb 191P4D12(b) lranscript in 2 out of 3 cervix tumors but not in normal cenix nor in the Hela cell ine.

Figure 20. Expression of 191P4D12(b) in Lung Cancer Palienl Specimens. RNA was extracted from lung cancer
cell fines (CL), normal lung (N), bladder cancer patient tumors (T), and normal adjacent issue (Nal). Northern biots with 10
ug of total RNA were probed with the 191P4D12(b). Size standards in kilobases are on the side. Resulls show expression
of the approximalely ¢kb 191P4D12(b} transcript in the lung tumor fissues bul not in normal lung nor in the cell ines tested.

Figure 21, Figure 21A. 191P4D12{b) Exprassion In Lung Cancer. First strand cDNA was prepared from 2 panel
of lung cancer specimens, Normalization was performed by PCR using primers to actin. Semi-quentilative PCR, using
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primers fo 191P4D12(b) SSH fragment, was performed at 26 and 30 cycles of amplification. Expression fevel 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 2¢B. 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 to actin. Semi-quantitative PCR, using primers fo 191P4D1 2(b) SSH fragment, was
performed at 26 and 30 cycles of amplification. Expression level was recorded as 0 =no expression detecled; 1 = weak
expresslon, 2 = moderate expression; 3 = stong expression. Results show expression of 191P4D12(b) in 94% of the 18
bladder cancer palient specimens lested. 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-quaniitative 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
expressfon, 2 = moderate expression; 3 = strong expression. Results show expression of 191P4D12(b} in 100% of the 20
-prostate cancer pafient specimens tested, and in all 4 prostate cancer xenografts. Figure 21D. 191P4D12(b) Expressionin
Colon Cancer. First strand cDNA was prepared from a panel of colon cancer specimens. Normalization was performed by
PCR using primers o actin. Semi-quantitative PCR, using primers to 191P4D12(b) SSH fragment, was performed at 26 and
30 cydles of amplification. Expression level was recorded as 0 =no expression detected; 1= weak expression, 2=
moderale expression; 3 = strong expression. Resulls show expression of 191P4D12(b) in 100% of the 22 colon cancer
patient specimens lested. Figure 21E, 191P4D12(b) Expression in Uterus Cancer. First strand cDNA was prepared froma
panel of ulerus cancer specimens. Normalization was performed by PCR using primers to actin. Semi-quanitative 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 detecled; 1 = weak expression, 2 = moderate expression; 3 = strong expression. Results
show expression of 191P4D12(b) in 100% of the 12 ulerus cancer patient specimens lested. Figure 21F. 191P4D12(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, Semk-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 = sirong expression. Results show axpression of 191P4D12(b) in 100% of the 14
cervix cancer patlent specimens tested.

Figure 22. Transient Expression of 191P4D12(b) in Transfected 2837 Cells. 2037 cells were fransfected with
elther 191P4D12(b) .pTag5, 191P4D12(b).pcDNA3. 1/mychis or pcDNA3. 1/mychis vector control. Forly hours later, cell
lysates and supernatant were collecled. Samples were run on an SDS-PAGE acrylamide gel, blotted and stained with ant-
his antibody. The blot was developed using the ECL chemiluminescence kit and visualized by autoradiography. Resulls
show expression from 191P4D12(b) pTag5 plasmid of 191P4D12(b) extracellular domain in thé lysate (Lane 2) and secretion
in the culture supematant (Lane 1). Also, expresslon of 191P4D12(b) was detected 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 161P4D12(b) in Traneduced Celis Following Retroviral Gene Transfer. 3T3 cells were
fransduced with the pSRa retroviral vector encoding the 191P4D12(b) gene. Following selection with neomycin, the cells
were expanded and RNA was extracted. Northem blot with 10 ug of total RNAane was probed with the 191P4D12(b) SSH
sequence. Size standards in kilobases (kb) are indicated on the side. Results show expression of the 181P4D12(b)
wransceipt driven from the retroviral LTR, which migrates slower than the endogenous 4 kb 191P4D12(b) transcript detected
in the posttive conlrol LAPC-4AD.

DETAILED DESCRIPTION OF THE INVENTION
Outline of Sections
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1) Definitions
i) 191P4D12(b) Polynucleotides
IA)  Uses of 191P4D12(b) Polynucleotides
ILA1) Monitoring of Genetic Abnormalities
1LA2) Antisense Embodiments
HA3) Primers and Primer Pairs
I.A4) Isolation of 191P4D12(b)-Encoding Nucleic Acid Molecules
.A5) Recombinant Nucleic Acid Molecules and Host-Vector Systems
i) 191P4D12(b)-related Proteins
.A)  Motif-bearing Protein Embodiments
i1.B.)  Expression of 191P4D12(b)-related Protelns
fi.C.) Modifications of 191P4D12(b)-related Proteins
D)  Usesof 191P4D12(b}-related Proteins
['A) 191P4D12(b} Antibodies
V) 191P4D12{b) Cellular immune Responses
Vi) 191P4D12(b) Transgenic Animals
Vil.) Methods for the Detection of 191P4D12(b)
Vil)  Methods for Monitoring the Status of 191 P4D12(b)-related Genes and Thelr Products
IX) Identification of Molecules That Interact With 181P4D12(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 inmune Responses
X.C1. Minigene Vaccines
X.C.2. Combinations of CTL Peptides with Helper Peptides
X.C.3. Combinatlons of CTL Peptides with T Cell Priming Agents
X.CA4. Vaccine Compositions Comprising DC Pulsed with CTL andlor HTL Peptides
X.D)  Adoptive Inmunotherapy
XE)  Administration of Vaccines for Therapeutic or Prophylactic Purposes
Xi) Diagnostic and Prognestic Embadiments of 191P4D12(b).
XIt)  Inhibition of 191P4D12(b) Protein Function
Xil.A)  Inhibition of 191P4D12(b) With Intracellular Antibodies
Xi.B) Inhibition of 191P4D12(b) with Recombinant Proteins
XiI.C.) [Inhibition of 191P4D12(b) Transcription or Translation
XiL.D.) General Considerations for Therapeutic Strategles
Xill) Identification, Characterization and Use of Modulators of 191P4D12(b)
XIV)  KITS/Articles of Manufacture

L) Definitions:

Unless otherwise defined, all terms of art, notations and other scientific terms or terminology used herein are
intended fo 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 fo represent a substantial difference over what is generally
understood in the art. Many of the lechniques 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 ufilized
molecular cloning methodologies described in Sambrook ef 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 available kits and reagents are generally carried out in accordance with manufacturer defined protocols andlor
paramelers 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 lhe American Uralogical Associalion {AUA) system, stage C1 - C2 disease under the Whitmore-Jewett
system, and stage T3 - T4 and N+ disease under the TNM (fumor, node, metastasis) system. In general, surgery is not
recommended for patients with locally advanced disease, and these pafients have substantially less favorable outcomes
compared to patients having clinically localized (organ-confined) proslate cancer. Locally advanced diseass 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, exiends Into the surgical margin, or invades the seminal vesicles.

*Altering the native glycosylation patiem” is intended for purposes herein to mean deleling 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 more glycosylation sites that are not
present in the nalive sequence 191P4D12(b). In addition, the phrase indudes qualitative changes in the glycosylation of the
nalive prolelns, involving a changein the nature and proportions of the various carbohydrate moieties present.

The term “analog” refers to a molecule which Is structurally similar or shares similar or coesponding altributes with
another molecule (e.g. a 191P4D12(b)-related prolein). For example, an analag of a 191P4D12(b) protein can be specifically
bound by an antibody or T cell that specifically binds to 181P4D12(b).

The term “antibody” is used In the broadest sense. Therefore, an “antibody” can be naturally occurring or man-made
such as moneclonal antibodies produced by conventional hybridoma technology. Anti-191P4D12(b) antibodles comprise
moneclonal and polyclonal antibodies as well as fragments containing the antigen-binding domaln and/orone ormore ¢
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 o its target, i.e., the antigen-binding region. In one embodiment it specifically covers single anti-191P4D1 2(b) antbodies
and clones thereof {including agonist, antagonist and neutralizing antibodles) and ani-191P4D12(b) antibody compositions with
polyepilopic spedificity.

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 oplimized for expression in aglven 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
optimization are referred 1o 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 & number of chemical "building blocks® such as reagents. For example, a linear
combinalorial chemical library, such as a polypeptide (e.g., mutein) library, is formed by combining a set of chemical building
blocks called amino acids in every possible way for a given compound length (i.e., the number of amino acids in a
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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)).

Praparation and screening of combinatorial ibraries is well known to those of skillin the art. Such combinatorial
chemical libraries include, but are nat limited to, peptide libraries (see, e.g., U.S. Patent No. 5,010,175, Furka, Pept. Prol.
Res. 37:487-493 (1991), Houghton et al., Nature, 354:34-88 (1991)), peptoids {PCT Publication No WO 91/19735), encoded
peplides (PCT Publication WO 93/20242), random blo- 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 (1982)), nonpepfidal
peplidomimetics vith a Beta-D-Glucose scaffolding (Hirschmann et al., J. Amer. Chem. Soc. 114:9217-9218 (1992)),
analogous organic syntheses of small compound libraries (Chen et al., J. Amer. Chem. Soc. 116:2661 (1994)),
oligocarbamates (Cho, et al., Science 261:1303 (1 993)), and/or peptidyl phosphonates (Campbell et al., J. Org. Chem.
59:658 (1994)). See, generally, Gordon el al., J. Med. Chem. 37:1385 (1994), nucleic acid libraries (ses, e.g., Stratagene,
Corp.), peptide nucleic acid libraries (see, e.g., U.S. Patent 5,539,083), antibody fibraries (see, e.g., Vaughn et al., Nature
Biotachnology 14(3): 309-314 (1996), and PCT/US86/10287), carbohydrate libraries (see, e.g., Liang et al., Science
274:1620-1622 (1996), and U.S. Patent No. §,593,853), and small organic molecule librarles (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. 5,540,974; pyrrolidines, U.S. Patent Nos. 5,525,735 and 5,519,134; morpholino compounds, U.S. Patent No.
5,506, 337; benzodiazepines, U.S. Patent No. 5,288,514; and the fike).

Devices for the preparation of combinatorial libraries are commercially available (see, e.g., 357 NIPS, 330 NIPS,
Advanced Chem Tech, Louiswille KY; Symphony, Rainin, Wobum, 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 ulllizing 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 sultable 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 ibraries are themselves commercially available (see,
8., ComGenex, Princaton, NJ; Asinex, Moscow, RU; Tripos, Inc., St Louis, MO; ChemStar, Ltd, Moscow, RU; 3D
Pharmaceuticals, Exton, PA; Martek Biosciences, Columbia, MD; efc.).

The ferm “cytotoxic agent’ refers to a substance that inhibits or prevents the expression activity of cells, function of
cells andlor causes destruction of cells. The term is intended to Include radioactive isotopes chemotherapeulic agents, and
toxins such as small molecule foxins or enzymatically active toxins of bacterial, fungal, plant or animal origin, including
fragments and/or variants thereof. Examples of cytotoxic agents includs, but are not limited to auristatins, auromycins,
maytansinoids, ytirium, bismuth, ricin, ricin A-chaln, combrestatin, duocarmycins, dolostatins, doxorubicin, daunorubicin,
taxol, clsplatin, cc1065, sthidium bromide, mitomycin, etaposide, tenoposide, vinciistine, 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, cratin, calicheamicin, Sapaonaria officinalis
inhibitor, and glucocorticoid and other chemotherapeutic agents, as well as radiolsotopes such as AW, 1131 [125, Y90, Re186,
Re'™, Sms?, Bj22er 213, P22 and radioactive isotopes of Lu including Lu'™, Antibodies may also be conjugated to an anti-
cancer pro-drug activating enzyme capable of converling the pro-drug fo its active form.

' The “gene product’ is sometimes referred to herein as a protsin or mRNA. Forexample, a *gene product of the
invention” is sometimes refemed to hetein 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*, etc. In one embadiment, the cancer protein is encoded by a
nucleic acid of Figure 2. The cancer protein can be a fragment, or altenatively, b the fulldength 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 proteln
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 producls are well known to those of skillin the at. Similarly, binding assays and reporter gene
assays are similady 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 nuclelc acid binding (i.e., in arrays);
while U.S. Palent 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 commeroially available (see, e.g., Amershafn Biosciences,
Piscataway, NJ; Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor, OH; Beckman Instruments, Inc. Fullerton,
CA; Precision Systems, Inc., Natick, MA; etc.). These systems typically automate entire procedures, including all sample
and reagent pipetting, liquid dispensing, timed incubaions, 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 bﬁlleﬁns describing screening systems for delecting the modulation of gene
transcription, ligand binding, and the like.

The lerm "homolog” refers to a molecule which exhibits homology to another molecule, by for example, having
sequences of chemical residues thatare the same or similar at comesponding positions.

“Human Leukocyte Antigen® or “HLA" is a human class | or class 1l Major Histocompatibility Complex (MHC) protein
(see, e.g., Sites, et al, IMMUNOLOGY, 8ED,, Lange Publishing, Los Altos, CA (1994). '

The tems "hybridize", *hybridizing”, *hybridizes" and the like, used in the context of polynucleotides, are meant to
refer lo conventional hybridization conditions, preferably such as hybridization in 50% formamide/6XSSC/0.1% SDS/100
pg/mi ssDNA, in which temperatures for hybridization are above 37 degrees C and temperatures for washing in
0.1XSSC/0.1% SDS are above 55 degrees C.

The phrases "isolated" o "biclogically pure" refer to material which is substantially or essentially free from
components which normally accompany the material as itis found in its native state. Thus, {solated peplides 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 polynucieotides that
comespond of are complementary lo genes other than the 191P4D12(b) genes or thatencode polypeptides other than
191P4D12(b) gene product or fragments thereof. A skiled artisan can readily employ nucleic acid isolation procedures fo obtain
an Isolated 191P4D12(b) polynuciectide. A protein Is said o be “isolated," for example, when physical, mechanical or chemical
methods are employed to remove the 191P4D12(b) proteins from cellular constituents that are nomally associated with the
protein. A skilled artisan can readily employ standard purification methods o obtain an isolated 181P4D1 2(b) protein.
Alternatively, an isolated protein can be prepared by chemical means.

The term *mammal® refers to any organism dlassified as a mammal, including mice, rats, rabbils, 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 fo 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
patiants with metastatic disease, and hormonat (androgen ablation) therapy is a preferred treatment modality. Pafients with
metastatic prostate cancer eventually develop an androgen-refractory state within 12 to 18 monihs of treatment initiation.
Approximately half of these androgen-refractary patients die within 6 months after devaloping that status. The most common
site for prostale cancer melastasis is bone. Prostate cancer bone metastases are often osleoblastic rather than psteolytic
{i.e., resulling in net bone formation). Bone metastases are found most frequently in the spine, followed by the femur, pelvis,
rib cage, skull and humerus. Other common sites for metastasts include lymph nodes, lung, liver and brain. Metastatic
prostate cancer Is typlcally diagnosed by open or laparoscopic pelvic lymphadenectomy, whole body radionuclide scans,
skeletal radlography, and/or bone lesion biopsy.

The term "modutator” 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
capacity to directly or indirectly alter the cancer phenolype or the expression of a cancer sequence, .g., a nuclelc acid or
protein sequences, o effects of cancer sequences (e.g., signaling, gene expression, protein interaction, etc.) 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 biocked, along with the consequent effect an the cell. In another aspect, a modulator will neutralize the effect
of a gene, and ils corresponding protein, of the invention by normalizing levels of sald proteln. In preferred embodiments,
modulators alter expression profiles, or expression profile nuclelc acids or proteins provided hereln, or downstream effector
pathways. In ane embodiment, the modulator suppresses a cancer phenotype, &.g. to a normal tissue fingerprint. In another
smbodiment, a modulator induced & cancer phenotype. Generally, a plurality of assay mixiures 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 candidales or test compounds encompass numerous chemical classes, though typically they are
organic molecules, 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 least an amine, carbonyl, 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 blomolecules
such as peptides, saccharides, fatty acids, sterolds, purines, pyrimidines, derivatives, struciural 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, and/or, has an N-
terminal Cys to ald in solubllity. In one embodiment, the C-ferminus of the fragment is kept as a free acid and the N-terminus
is a free amine to aid in coupling, l.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 peplides of the
invention, e.g., of preferred lengths, can be linked to each other or fo other amino acids to create a longer peplide/protein.
The modulatory peplides can be digests of naturally occurring proteins as is outiined above, random peptides, or "biased"
random peplides. In a preferred embodiment, peplide/protein-based modulators are antibodies, and fragments thereof, as

' defined herein.

Modulalors of cancer can also be nucleic acids. Nuclelc acid modulating agents can be naturally occurring nucieic
acids, random nucleic acids, or "biased" random nucleic aclds. For example, digests of prokaryotic or eukaryotic genomes
can be used in an approach analogous to that oullined ?bove for proteins.
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The term "monocional antibody” refers fo an antibody oblained from a populafion of substantially homogeneous
anfibodies, i.e., the antibodies comprising the population are identical except for possible naturally occuring mutations that are
present in minor amounts.

A*molif’, as in blological motif of a 191P4D12(b)-related protein, refers to any paltern of amino acids forming part
of the primary sequence of a protein, thatis associated with a particular function (e.g. protein-protein interaction, protein-DNA
interaclion, etc) or modification (e.g. that is phosphorylaied, glycosylated or amidaled), o lcalization {e.g. secretory
sequence, nuclear localization sequence, efc.) or a sequence that i correlated with being immunogenic, either humorally or
cellularly. A motif can be either conbguous or capable of being aligned to certain positions that are generally correlated with
a certain function or property. In the context of HLA molifs, “motif* refers to the pattem of residues in a peptide of defined
length, usually a peptide of from about 8 to about 43 amino acids for a class | HLA motif and from about & to about 25 amino
acids for a class 1 HLA moif, which is recognized by a particular HLA molecule. Peptide mofifs for HLA binding are typlcally
different for each protein encoded by each human HLA allele and differ in the pattem of the primary and secondary anohor
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 like.

“Pharmaceutically acceplable” refers to a non-toxic, inert, andfor composition that is physiologically compatible with
humans or other mammals.

The term *polynucieotide” 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 temn 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 uracll {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 "polypepiide” means a polymer of at least about 4, 5, 6, 7, or 8 amino acids. Throughout the
specification, standard three letter or single letter designations for amino acids are used. In the art, this term 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 fo 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 peplide. 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 embodiment, for example, the primary anchor residues for an HLA class |
molecule are located at position 2 (from the amino ferminal position) and at the carboxyl terminal position ofa 8, 9, 10, 11, or
12 residue peptide epitope in accordance with the invention. Alternatively, in another embodiment, the primary anchor
residues of a peptide binds an HLA class |l molecule are spaced relative to each other, rather than to the termini of a
peptide, where the peptide is generally of at least 8 amino acids in length. The primary anchor positions for each motif 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 posltions shown in Table IV. Such analogs are used to modulale
ihe binding affinity and/or population coverage of a peptide comprising a particular HLA motif or supermotif.

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

Isotope Description of use
Aclinium-225  See Thorium-229 (Th-229)
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(AC-225)
Acinium-227 Parent of Radium-223 (Ra-223) which Is an alpha emitler used {o freat melastases in the
Aor-“2uZ7) skeleton resulting from cancer (i.e., breast and prostate cancers), and cancer
{ radioimmunotherapy
(Bg?_';;‘g;‘z‘z See Thorium-228 (Th-228)
(Bgi“z‘;‘g;'m See Thorium-229 (Th-225)
%;T&TA 09 Cancer detection
Cobalt-60 Radiation source for radiotherapy of cancer, for food irradiators, and for sterilization of
{Co-60) medical supplies '
X \
%ﬂg) 64 A positron emitter used for cancer therapy and SPECT imaging
Copper-67 Beta/gamma emitier used in cancer radiolmmunotherapy and diagnostic studies {i.e., breast
{Cu-67) and colon cancers, and lymphoma)
%’:ﬂ?g;”m'1 88 Gancer radioimmunotherapy
Erblum-169  Rheumatold arthritis treaiment, perticularly for the small joints associated with fingers and
(Er-169) toss
E‘f{’;‘;’)’” 52 padiation source for food irradiation and for sterilzalion of medical supplies
%&?&T1 S Radiation source for food Irradiation and for sterilization of medical supplies
%i%'gg;mﬂ 5 Osteoporosis detection and nuclear medical quality assurance devices
Gold-198

(Au-198) Implant and intracavity therapy of .ovarian, prostate, and brain cancers

Holmium-166  Multiple myeloma treatment in largeled skeletal therapy, cancer radioimmunotherapy, bone
{Ho-166) marrow ablation, and rheumatold arthritis treatment

Osteoporosis detection, diagnostic imaging, tracer drugs, brain cancer treatment,
lodine-125 radiolabeling, tumor imaging, mapping of receplors in the brain, interstitial radiation therapy,
(1-125) brachytherapy for reatment of prostate cancer, determination of glomerular fillration rate

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

Thyroid function evaluation, thyroid disease detection, treatment of thyrold cancer as well as
lodine-131 other non-malignant thyrold diseases (i.e., Graves disease, goiters, and hyperthyroidism),

(-131) treatment of feukemia, lymphoma, and other forms of cancer {e.g., breast cancer) using
radioimmunotherapy

lridium-192 Brachytherapy, brain and spinal cord tumor freatment, traatment of blocked arteries {i.e.,

(Ir-192) arteriosclerosis and restenosis), and implants for breast and prostate tumors

Lutetium-177  Cancer radiolmmunotherapy and treatment of blocked arteries (ie., arteriosclerosis and

(Lu-177) restenosis)

Parent of Technetum-99m (Tc-99m) which is used for imaging the brain, liver, lungs, heart,
Molybdenum-99 and other organs, Currontly, Tc-89m is the most widely used radloisolope 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 radioimmunotherapy
Palladium-103

{Pd-103) Prostate cancer freatment

F;‘i‘t;'gg:‘; 95M  Siudies on biodistibution 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) diagnosisfireatment; colon, pancreatic, and liver cancer treatment; radiolabeling nucleic acids
for In vilro research, diagnosis of superficial tumors, treatment of blocked arteries (i.e.,
arlerlosclerosls and restenosis), and intracavity therapy

Phosphorus-33 Leukemia treaiment, bone disease diagnosis/irealment, 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 paln relfief, heumatoid arthritis treatment, and diagnosis and reatment of
(Re-186) lymphoma and bone, breast, colon, and liver cancers using radicimmunotherapy
Rhenium-188  Cancer diagnosis and treatment using radioimmunotherapy, bone cancer pain relief,
(Re-188) treatment of theumatoid arthritis, and treatment of prostate cancer

Rhodium-105 -

(Rh-105) Cancer radioimmunotherapy

Samarium-145

(Sm-145) Ocular cancer trealment

Samarium-153 - .

(Sm-163) Cancer radioimmunotherapy and bone cancer pain relief

(sé::':;')" m-47 Cancer radioimmunotherapy and bone céncer pain relief

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

(S6-75) locations of steroid secreling tumors, pancreatic scanning, detection of hyperactve
parathyroid glands, measure rate of bile acid loss from ihe endogenous pool

(Sgrogg)u ™85 Bone cancer detaction and brain scans

(Sstrrogg)u m-89 Bone cancer pain relief, mulliple mysloma treatment, and osteoblastic therapy
Technetium-99m

(To-98m) 'Sea Molybdenum-99 (Mo-99)

g'ho_%'g) 228 parent of Bismuth-212 (Bi-212) which is an alpha emitier used in cancer radioimmunotherapy
Thorium-228  Parent of Actinfum-225 {Ac-225) and grandparent of Bismuth-213 (Bi-213) which are alpha
(Th-229) emitters used in cancer radioimmunotherapy

Thulium-170 N . .

( Tm-170) Gamma source for blood irradiators, energy source for implantad medical devices

Tin-117m

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

Tungsten-188 Parent for Rhenium-188 (Re-188) which Is used for cancer diagnostics/irealment, bone
(W-188) cancer paln relief, theumatoid arthritis treatment, and treatment of blocked arteries (e,
arteriosclerosis and restenosis)

Xenon-127 Neuroimaging of brain disorders, high resoluion SPECT studies, puimonary function tests,

(Xe-127) and cerebral blood flow studies A
(Yﬁ?_ r1b ;%';"1 75 Cancer radioimmunotherapy

Ytlrium-90 - . )

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

Yitrium-91 A gamma-emitting label for Yttrium-80 (Y-90) which is used for cancer radioimmunotherapy
(Y-91) (ie., lymphoma, breast, colon, kidney, lung, ovarian, prosiate, pancreatic, and inoperable
fiver cancers)
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By *randomized" or grammaiical equivalents as herein applied to nucleic acids and proteins is meant that each
nuclelc acid and peplide consists of essentially random nucleotides and amino acids, respectively. These random peptides
{or nucleic acids, discussed hereln) can Incorporae any nudleolide or amino acid at any position. The synthetic process can
be designed to generate randomized proteins or nucleic aclds, 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 profeinaceous
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" fibrary. That is, some positions within the sequence either are held
constant, or are selected from a limiled number of possibliities. For example, the nucleotides or amino acid residues are
randomized within a defined class, €.g., of hydrophobic amino acids, hydrophilic residues, sterically biased (either small or
large) residues, towards the creation of nucleic acid binding domains, the creation of cysteines, for cross-linking, prolines for
SH-3 domialns, serines, threonines, tyrosines or histidines for phosphoryiation sites, efc., or to purines, efc.

A*“recombinant” DNA or RNA molecule is a DNA or RNA molecule tha‘\t has been subjecied to molecular manipulation
in vitro.

Non-limiting examples of small molecules include compounds that bind o interact with 191P4D12(b), ligands
including hormones, neuropeplides, 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
lass than about 10 kDa, more preferably below about 8, about 8, about 7, about 6, about § or about 4 kDa. In certain
embodiments, small molecules physically associate with, or bind, 191P4D12(b) proteln; are not found in naturally occurring
metabolic pathways; andlor are more soluble in aqueous than non-aqueous solutions

“Stringency” of hybridization reactions is readily deferminable 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 nuclelc acid sequences lo reanneal when complementary strands are present in an
environment below thelr metting temperature. The higher the degree of desired homology between the probe and
hybridizable sequence, the higher the relative temperature that can be used. Asa result, it follows that higher relative
temperatures would tend 1o make the reaction conditions more stringent, while lower temperatures less so. For additional
details and explanation of stringency of hybridization reactions, see Ausubel et al., Current Protocals 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 lonlc strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 M sodium
Gitrate/0.1% sodium dodecy! sulfate at 50°C; (2) employ during hybridization a denaturing agent, such as formamide, for
example, 50% (viv) formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% polyvinylpymrolidone/50 mM sodium
phosphate buffer at pH 6.5 with 750 mM sodium chioride, 75 mM sodium citrate at 42 °C; or (3) employ 50% formamide, 5 x
SSC {0.75 M NaCl, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x
Denhardt's solution, sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42 °C, with washes at
42:Cin 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. *Moderalely 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 conditions (€.g., temperature, ionic strength and %SDS) less stringent than
those described above. An example of moderately stringent conditions is ovemight incubation at 37°C in a selution
comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x
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Denhardts solution, 10% dextran sulfate, and 20 mg/mL. denalured sheared salmon sperm DNA, followed by washing ihe
fiters in 1 x SSC at about 37-600C. The skilled artisan will recognize how fo adjust the temperature, ionic strength, elc. as
necessary 1o accommodate factors such as probe length and the like.

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

A2: A*0201, A*0202, A*0203, A0204, A* 0205, A*0206, A*6802, A*6001, A*0207

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

BY: B7, B*3501-03, 8*51, B'5301, B*3401, B'5504, B*5502, B'5601, B*6701, B8*7801, B*0702, B*5101, B*5602

B44: B*3701, B*4402, B'4403, B*60 (B*4001), B61 (B8*+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

B27T: B*1401-02, B*1503, B*1508, B'1510, B*1518, B"3801-02, B*3901, B*3902, B*3903-04, 8*4801-02, B*7301,
B*2701-08

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

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 relaled terms, refer to any improvement of any
consequence of disease, such as prolonged survival, less morbidity, andfor a lessening of side effects which are the
byproducts of an alternative therapeutic modakty; full eradication of disease is not required.

A “iransgenic animal* (¢.g., @ mouse of 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, 8.g., an embryonic stage. A*transgene” is a DNA
that is inlegrated into the genome of a cell from which a transgenic animal develops.

As used herein, an HLA o cellular immune response *vaccine” is a composition that contains or encodes one or
more peptides of fhe invention. There are numerous embodiments of such vaccines, such as a cockiall of one or more
individual peplides; ane or more peplides of the invention comprised by a polyepitopic pepfide; or nucleic acids that encode
such individual peptides or polypepldes, e.g., a minigene that encodes a polyepitopic peplide. The “one or more peplides®
can Include any whole unit inleger fiom 1-150 or more, €.9., 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, 28, 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 linkad to, HLA class Il peptides, to facliitate activation of both
cylotoxic T lymphocytes and helper T lymphocytes. HLA vaccines can also comprise peplide-pulsed antigen presenting
cells, e.g., dendritic cells.

The term *varianP refers fo a molecule that exhibits a varialion from a described type or nom, 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(b)-refated proteins™ of the invention Include those specifically idenlified herein, as well as allelic
variants, conservative substitution variants, analogs and homologs that can be isolated/generaled and characlerized without
undue experimentation following the methods outlined herein or readily avallable in the arl. Fusion proteins that combine parls of
different 191P4D12{b) proteins or fragments thereof, as well as fusion proteins of a 191P4D12(p) protein and a heterologous
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polypeptide are also included. Such 191P4D12(b) proteins are collectively reforred to as the 191P4D12{b)-related proteins, the
proteins of the invention, or 191PAD12(b). The term “191P4D12(b)-related protein’ refers to a polypeptide fragmentor a
191P4D12(b) profein sequence 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
amino acids; or, at least 30, 35, 40, 45, 60, 55, 60, 65, 70, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 146,
150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 525,
550, 575, or 576 or more amino acids.

1) 191P4D12(b) Polynucleotides
Dne aspect of the invention provides polynucleotides corresponding or complementary to all or parl of @

191P4D12(b) gene, mRNA, and/or coding sequence, 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 fo a 191P4D1 2(b) encoding polynucleotide (collectively,
*191P4D12(b) polynucleotides*). In all instances when referred to In this section, T can also be U in Figure 2.

Embodiments of a 191P4D12(b) polynucleoide 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 nucleolides of a
polynucleotide having the sequence as shown in Figure 2 where Tis U. For example, embodiments of 191P4D12(b)
nucleolides comprise, without limitation:

0] a polynucleotide comprising, consisting essentially of, o consisting of a sequence as shown in Figure 2,
wherein T can also be U;
(n a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure

2A, from nucleotide residue number 264 through nucleotide residus number 1796, including the stap codon,
wherein T can also be U;

(um a polynucieotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
28, from nucleotide residue number 264 through nucleolide residue number 1796, including the stop codon,
wherein T can also be U;

(Y] a polynucleolide comprising, consisting essenfially of, or consisting of the sequence as shown in Figure
2C, from nucleotide residue number 264 through nucleotide residue number 1798, 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;

(Vi) a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2€, 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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(Vi) apolynuciéotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2G, from nucleotide restdue number 264 through nucleofide residue number 1721, including the stop codon,
whereln T can also be U;

(1X) a palynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2H, from nudleotide residue number 264 through nucleotide residue number 1796, including the stop codon,
whereln T can also be U;

) a polynucleofide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
21, from nucleotide residue number 708 through nucleolide 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
24, from nucleotide residue number 264 through nucleotide residue number 1796, including the stop codon,
wherein T can also be U;

(XH)  apolynucleolide 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, -
whereln T can also be U;

(XIl)  apolynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2L, from nudleotide residue number 264 through nucleotide residue number 1796, including the stop codon,
whereln T can also be U;

(XIV)  a polynucleotide 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 slop codon,
wherein T can also be U;

(XV)  a polynucleotide 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 that is atleast 90, 91, 92, 93, 94, 95, 96,
97, 98, 99 or 100% homologous to an enfire amino acld sequence shown in Figure 2A-N;

(XVIl)  a polynucleotide that encodes a 191P4D12(b)-related protein that s atleast 80, 91, 92, 93, 94, 95, 96,
97, 98, 99 or 100% identical to an entire amina acid sequence shown in Figure 2A-N;

(XVIll)  a polynucleotide that encodes at least one peptide set forth in Tables VIIl-XX! and XXII-XLIX;

(XIX)  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, A1, 22, 23, 24, 26,26, 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 lo 510 that includes atleast 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, 28, 30, 31, 32, 33, 34, 35 amino add position(s) having a value
greater than 0.5 in the Hydrophilicity profile of Figure §;

{XX)  apolynucleotide 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 3A-B and 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,
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19, 20, 24, 22, 23, 24, 25, 26, 27, 28, 28, 30, 31, 32, 33, 34, 35 amino acld posilion(s) having a value less than 0.5
in the Hydropathicily profile of Figure 6;

(XX)  a polynucleolide 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-B and 3E-G

" in any whole number increment up to 510 thal includes 1,2,3,4,5,6,7,8,9, 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 pcld position(s) having a value greater than
0.5in the Percent Accessible Residues profile of Figure 7;

(XK1 a polynucleotide hat encodes a peplide 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-8 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, 26, 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;

(XX  a polynucleotide hat encodes a peplide 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, 34, 32, 33, 34, 35 amino &cids of a peplide 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;

(XXIV)  a polynucleotide that encodes a peplide 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 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 polynucleofide 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, 28, 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, 10,14, 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 peplide 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 whole
number increment up to 295 that includes 1,2, 3, 4,5,6,7, 8,9, 10,11, 12,13, 14, 15, 18, 17, 18,19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 28, 30, 31, 32, 33, 34,35 amino acld position(s) having a value greater than 0.5 in the
Percent Accessible Residues profile of Figure 7;

{(XXVIl)  a polynucleotide that encodes a poptide region of atleast 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 peptide of Figure 3C in any whole
number increment up fo 205 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 acld position(s) having @ value greater than 0.5 in the
Average Flexibility profile of Figure 8;

(XXVIIl) a polynucleofide that encodes a peptide region of atleast5, 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 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, 21, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a vaue greater than 0.5 in the Beta-
turn profile of Figure 9

(XXIX)  a polynudieotide that encodes a peplide region of at least 5, 6,7, 8,8, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 25, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3D in any whale
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,
93, 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 profite of Figure &,

{(XXX)  a polynucieotide that encodes a peptide region of at least 5, 6,7, 8, 8, 10, 11, 12, 13, 14, 15, 16, 17, 18,
18, 20, 21, 22, 23, 24, 26, 26, 71, 28, 28, 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 less than 0.5in the
Hydropathicity profile of Figure 6;

(XXX1)  a polynucleotide hat encodes a peplide region of at least 5,6, 7,8, 8, 10, 1, 12, 13, 14, 15, 16,17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 28, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 30 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, 18, 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;

(XXXH)  a polynucleotide that encodes a peplide region of at least 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, 34, 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
Average Flexibility profile of Figure 8;

(XXX 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-
tumn profile of Figure 9

, (XXXIV) 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, 36 amino acids of a peptide of Figure 3H in any whole
number increment up to 511 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 acld position(s) having a value greater than 0.5 In the
Hydrophilicity profile of Figure 5;

(XXXV) a polynucieotide that encodes a peptide reglon 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 3H in any whole
number increment up to 511 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 posttion(s) having a value less than 0.5in the
Hydropathicity profile of Figure 6,
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(XXXVI) a polynucleotide hal encodes a peplide 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 3H in any whole
number increment up to 511 that includes 1,2, 3,4,5,6,7, 8,9, 10, 14, 12, 13, 14, 16, 16, 17, 18, 18, 20, 21, 22,
23, 24, 26, 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;

(XXXVII) 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 3H in any whole
number Increment up to 511 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 posilion(s) having a value greater than 0.5 in the
Average Flexibllity profile of Figure 8;

(XXXVIi}) a palynucleotide that encodes a peptide region of 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 aclds of a peptide of Figure 3H In any whole
number increment up fo 511 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-
tum profile of Figure 9

(XXXIX) a polynucieotide 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 Figure 31-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, 28, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 In
the Hydrophilicity profile of Figure 5;

(<L) a polynucleotide that encodes a peplide regioi\ of atleast 5, 6,7, 8,9, 10, 11, 12, 13, 14,15, 16, 17, 18,
19, 20, 241, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino aclds of a peptide of Figure 3k-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, 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;

(XL)  apolynucieotide 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 peplide 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 Percent Accessible Residues profile of Figure 7;

(XLI)  a polynucieotide 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 3i-J in any
whole number increment up to 137 that includes 1, 2, 3, 4, 5, 6, 7,8,9, 10, 11, 12, 18, 14,15, 18, 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 Flexibiiity profile of Figure 8;

(XLII)  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 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 8
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(Xuv) a polynu'c\eotlde that Is fully complementary to a polynucleotide of any one of {n-paLuy.
(XLV)  apeptide thatis encoded by any of {1} to (XLIV); and

(XLV1)  a composition comprising a polynudeotide of any of (I|-(XLIf) or peplide of (XLV) together with a
pharmaceutical excipient and/or in a human unit dose form.

(XLvil) amethod of usinga polynucleotide of any (1)-(XLIV) or peptide of (XLV) or a composition of (XLvi)ina
method to modulale a cell expressing 191P4D12(b),

(XLVIi) amethod of using a polynucieotide of any (1)-(XLIV) or peplide of (XLV) or a composition of (XLVI}in a
method to diagnose, prophylax, prognose, or treat an individual who bears a cell expressing 191P4D12(b)

(XLIX)  amethod of using a polynucleotide of any (I)-(XLIV) or peptide of (XLV) or a composition of (XLV1) ina
method to diagnose, prophylax, prognose, or treal an individual who bears a cell expressing 191P4D12(b), said
cell from a cancer of a lissue listed in Table |

(L) a method of using a polynucleotide of any (-(XLIV) or peptide of (XLV) or a composition of (XLV1) in &
method o diagnose, prophylax, prognose, or treat a a cancer;

(Lh a method of using a polynucleotide of any (1)-(XLIV) or peptide of (XLV) or a composition of (XLV1) ina
method fo diagnose, prophylax, prognose, of treat a a cancer of a tissue lisled in Table |; and,

{L1) amethod of using a polynuclectide of any (I)-(XLIV) or peptide of (XLV) or a composition of (XLV1) in a
method lo identify or characterize a modulator of a cell expressing 191 PaD12(b).

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

Typical embodiments of the invention disclosed hereln 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
encods the proteins andlor fragments thereof, for example: .

(a)4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16,17, 18, 18, 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, §00, 505 or 510 more conliguous amino acids of 191P4D12(b)
variant 1; the maximal lengths relevant for other variants are: varlant 2, 510 amino acids; variant 6, 285 amino acids, variant
7, 485 amino acids, variant 10, §10 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 acids.

For example, representative embodiments of the invention disciosed herein include: polynucleotides and their
encoded peptides themselves encoding about amino acid 1 to about amino acid 10 of the 191P4D12(b) prolein shown in
Figure 2 or Figure 3, polynucleolides 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 to 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(b) proteln shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 40 to abouf amino acid 50 of
the 191P4D12(b) protein shown in Figure 2 or Figure 3, polynudieotides encoding aboul 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 80 to
about amino acid 90 of the 191P4D12(b) protein shown in Figure 2 of Figure 3, polynucleotides encoding about amino acid
90 1o 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 carboxyl 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. Wherelnit is understood that each particular amino acid
position discloses that position pius 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 etc.) to about amino acid 20,
{or 30, or 40 or 50 eic.) of the 191P4D12(b) protein "or variant” shown in Figure 2 or Figure 3 can be generated by a variely
of tachniques 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) polynucleolide
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 Vil-xXxi
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 mors of the 191P4D12(b) protein or variant N-glycosylation sites, cAMP
and cGMP-dependent proteln kinasa phosphorylation sltes, casein kinase |1 phosphorylation sites or N-myristoylation site
and amidation sifes.

Note that to defermine the starting position of any peptide set forth in Tables VII-XXI and Tables XXi to XLIX
(collectively HLA Peptide Tables) respective to its parental proteln, 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 Peplides listed in Table Vil.
Generally, a unique Search Peptide is used fo obtain HLA peptides for a particular variant. The position of each Search
Peptide relative to its respecive 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 VIIIl-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 fo each HLA peptide amino add position to calculate the position of that amino acid
in the parent molecule.

ILA) _ Uses of 191P4D12(b) Polynucleotides

IA.1.) Monitoring of Genetic Abnormalities

The polynucleotides of the preceding paragraphs have a number of different specific uses. The human
191P4D12(b) gene maps 1o the chromosomal location set forth in the Example entitied “Chromosomal Mapping of
191P4D12(b)." For example, bacause the 191P4D12{b) gene maps to this chromosome, polynucleotides that encode
different regions of the 191P4D12(b) proteins are used to characterize cytogenetic abnormalities of this chromosomal locale,
such as abnormalities that are identified as being associated with various cancers. In certain genes, a variely of
chromosomal abnormalifies including rearrangements have been identified as frequent cytogenetic abnommalities in a
number of different cancers (see e.g. Krajinovic ef al., Mutat. Res. 382(3-4): 81-83 (1998); Johansson ef al., Blood 86(10):
3905-3914 (1995) and Finger ef al., P.N.A.S. 85(23): 3158-9162 (1988)). Thus, polynucleotides encoding specific regions of
the 191P4D12(b) proteins provide new lools that can be used to delineate, with greater precision than previously possible,
cytogenetic abnormalities in the chromasomal region that encodes 191P4D12(b) that may contribute to the malignant
phenotype. In this context, these polynuclectides satisty a need In the art for expanding the sensilivity of chromosemal
screening in order to Identify more subtle and less common chromosomal abnormalities (see e.g. Evans ef al., Am. J. Obstet.
Gynecol 171(4): 1055-1057 (1994)).
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Furthermore, as 181P4D12(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, polynucieolides that encode specific regions of the 191P4D12(b) proteins are used to assess the
presence of periurbations (such as deletions, insertions, polnt mutations, or alterations resulting in a loss of an antigen etc.)
in specific regions of the 191P4D12(b) gene, such as regions conlaining one or more mofifs. Exemplary assays Include both
RT-PCR assays as well as single-strand conformation polymorphism (SSCP) analysis (see, e.., Marrogl et al., J. Cutan.
Pathol. 26(8): 369-378 (1999), both of which utilize polynucleotides encoding specific reglons of a protein to examine these
regions within the prolein.

‘ I.A.2.) Antisense Embodiments

Ofher specifically contemplated nucleic acid related embodiments of the invention disclosed herein are genomic DNA,
<DNAs, ribozymes, and anlisense molecules, as well as nuclelc acid molecules based on an alterative backbane, or including
altemative bases, wheiher 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
nudleic acids (PNAs) or non-nuclelc acid molecules such as phosphorothioale derivatives that specifically bind DNA or RNA
in a base pair-dependent manner. Askiled artisan can readily oblain these classes of nucleic acid molecules using the
191P4D12(b) polynucteotides and polynucleotide sequences disclosed herein,

Antisense technology entals the administration of exogenous cligonucleotides that bind to a target polynucleotide
localed within the cells. The ferm "antisense" refers to the fact that such oligonucleotides are complementary {o their
intracellular targets, e.g., 191P4D12(b). See for example, Jack Cohen, Oligodeoxynucleotides, Anfisense Inhibltors of Gene
Expression, CRC Press, 1989; and Synthesis 1:1-5 (1988). The 191P4D12(b) antisense cigonucleotides of the present
invention include derivatives such as S-oligonucleotides (phosphorothloate derivalives or S-oligos, see, Jack Cohen, supray),
which exhibit enhanced cancer cell growth inhibitory action. S-oligos (nucleoside phosphorothioates) are isoelectranic
analogs of an oligonucleotide (O-oligo) in which a nonbridging oxygen atom of the phosphate group is replaced by a sulfur
atom. The S-oligos of the present invention can be prepared by treatment of the coresponding O-ofigos with 3H-1,2-
benzodithiol-3-one-1,1-dioxide, which is a sulfur transfer reagent. Ses, e.9., lyer, R.P. et &l,, J. Org. Chem. 55:4693-4698
(1990); and lyer, R. P. ot 8l,, J. Am. Chem. Soc. 112:1253-1254 (1990). Additional 191P4D12(b) antisense oligonuclectides
of the present invention inclide morpholino antisense oligonucleotides known in the art (see, €.g., Partridge ef al,, 1996,
Antisense & Nudeic Acid Drug Development 6: 169-175).

The 191P4D12(b) anlisense oligonucleolides 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. Absclule complementarily is not required, although high degrees of complementarity
are prefarred. Use of an oligonucieotide complementary fo this region afiows for the selective hybridization to 191P4D12(b)
mRNA and not to mRNA specifying other regulatory subunits of protein kinase. In one embodiment, 181P4D12(b) anlisense
oligonucleolides 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, 181P4D12(b) antisense oligonucleotids is a 30-mer oligonucleotide that
is complementary to a region In the first 10 5' codons o last 10 3’ codons of 191P4D12(b). Alternatively, the anfisense
molecules are modified fo employ ribozymes in the inhibition of 191P4D12(b) expression, see, €.4., L. A. Couture &D.T.
Stinchcomb; Trends Genet 12: 510-515 (1996). :

H.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
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defectable 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) polynucieotide In a sample and as a means for detecting a cell expressing a 181P4D12(b) protein.

Examples of such probes include polypeptides comprising all or part of the human 191P4D12(b) cDNA sequence
shown in Figure 2. Examples of primer palrs capable of specifically amplifying 191P4D12(b) MRNAs are also described in the
Examples. As will be understood by the skilied artisan, a great many different primers and probes can be prepared based on the
sequences provided herein and used effectively to amplify andlor detect a 191P4D12(5) mRNA,

The 191P4D12(b) polynucleotides of the invention are useful for & varlety of purposes, including but not limited to
thelr use as probes and primers for the ampiification and/or detection of the 191P4D12(b) gene(s), mRNA(s), or fragments
therecf; as reagents for the diagnosis and/or 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 ransiaton of the 191P4D12(b) transcripl(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 sequenca from a naturally occurring source, such as humans or other mammais, as well as the
isolated nucleic acid sequence per se, which would comprise all or most of the sequences found in the probe used.

ilLA4.) Isolation of 191P4D12(b)-Encoding Nucleic Acld Molecules

The 191P4D12(b) cDNA sequences described herein enable the isolation of other polynudeotides encoding
191P4D12(b) gene product(s), as well as the isolation of polynucleotides encoding 191P4D12{b) 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)-relaled 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 Protacols in Molecular Biology. Ausube! ef al,, Eds.,
Wiley and Sons, 1995). For example, lambda phage cloning methodologies can be convenlently employed, using commercially
avallable cloning systems (e.g., Lambda ZAP Express, Stratagene). Phage clones containing 191P4D12(b) gene cDNAs can be
identified by probing with a labeled 181P4D12(b) cDNA or & 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 Tibraries, bacterial
artificial chromosome libraries (BACS), yeast arlificial chromosome libraries (YACs), and the fike, with 191P4D12(b) DNA probes
or primers.

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

The invention also provides recombinant DNA or RNA molecules conlaining a 191P4D12(b) polynucleolide, 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 (ses, for example, Sambrook et 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 cell.
Examples of suitable eukaryolic host cells include a yeast el a plant cell, or an animal cell, such as a mammallan cell or an
insect call (e.9., a baculovirus-infectible 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 transfecleble 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 cells). More parlicularly, a polynucleotide comprising the coding sequence of 191P4D12(b) ora
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fragment, analog or homolog thexeof can be used to generate 191P4D12(b) protens of fragments thereof using any number of
host-vector syslems routinely used and widely known in the art.

Awida range of host-vector sysiems sultable for the expression of 181P4D12{b) proteins or fragmants thereof are
avalable, see for example, Sambrook of at,, 1989, supm; Current Prolocols in Molecular Biology, 1695, supra), Prefemred vectors
for mammalian expression include but are not limited to pcDNA 3.1 myc-His-tag (invitrogen) and the relraviral vector
pSRatkneo (Muller el af., 1991, MCB 11:1785). Usig hese expression vectors, 191P4D12(b) can be expressed in severd
prostale cancer and non-prostale cell lines, including for example 293, 283T, ral-1, NIH 3T3 and TauPrt. The host-veclor
systams of the invention are useful for the production of a 191P4012(b) prolaln or fragment therof. Such host-vector
systems can be employed to study the functional propeities of 181P4D12(b) and 191P4D12(b) mutations or analogs.

Recombinant human 191P4D12(b) proteln or an anakog or homolog or fragmant thereof can be produced by
mammalian cefls transfected wit a construct encoding a 181P4D12(b)-relaled nucleotide. For example, 2037 cafis can be
transfected with an axpression plasmid encoding 191P4D12(b) or fragment, analog or homalog thereof, a 191P4D12(b)-
telalad protein Is expressed in the 2937 calls, and the recombinant 181P4D12{b) protein is isolaled using standand
purification methods (e.g., affinily purification using anti-181P4D12(b) antibodles). in another embodiment, a 191P4D12(b)
coding sedquence is subcloned Into the retroviral vector pSRaMSVikneo and used to infect variows memmatian cell Bes,
such as NH 373, TsuPr1, 293 and rai-1 In order to esiabiish 181PAD12(b) expressing cell fines. Vatious other expression
aystams well known In the ert can lso be employed. Expression construcs encoding a leader peptide joined in frame o a
191P4D12{b) coding sequence can be used for the generation of a secreted fom of recombinant 191P4D12(b) proteln.

As discussed herein, redundancy in the genelic cods permits variation in 191P4D12(b) gene sequences. In
particular, L is known In the art that specific host spedes ofian have specific codon preferences, and thus one can adapt the
disclosed sequance as preferred for a desired hosl. For sxample, preferred analog codon sequances typically have rare
codons (i.¢., codons having a usage frequency of less than about 20% in known sequences of the desired host) replaced
with higher frequency codons. Codon preferences for a specific spacies are calculated, for exampla, by utikzing codon.
usage tables avaRable on the INTERNET,

Addifional sequence modificafions are known to enhance protein expression in a cellular hosL These include
elimination of sequences encodng spurious polyadenylation signals, exonintron splice site signals, transposon-like repeats,
andlor other such wel-cheraclerzed sequences that are deleterious fo genie expression. The GC conlent of the sequence is
adjusted to levels average for a given collular host, as caloulated by reference o known genes expressed in the host cell,
Whero possible, the sequence is modified 1o avold predicted halrpin secondary mRNA struchires. Other usefid modifications
include the addifion of a translaonal initiation consenstts sequence at the start of the open reading frame, as described in
Kozak, Mol Cal Biol., 9:5073-5080 (1968). Sidiled artsans understand et the general ruie that eukaryolic ribosomes
Inltiate lranslation excluslvely atthe 5 proximal AUG codon ks abvogaled only under rare condltions {ses, e.9., Kozak PNAS
92(7): 2682-2666, (1895) and Kozak NAR 15(20): 8125-8148 (1987)).

mn) 191P4D12(b}-related Protelns

“Another aspect of the present invention provides 191P4D12{b)-related proleins. Specific embodiments of
191P4D12(b) proteins comprise a polypeptide havingall or part of the amino ackd sequence of human 191P4D12(b) as
shown in Figure 2 or Figure 3. Altemalively, embodiments of 191P4D12{b) profeins comprse varfant, homolog or enalog
polypeplides that have alterations in the emino acid ssquence of 191P4D12(b) shawn in Figure 2 or Figure 3.

Embodiments of a 191P4D12(b) polypeplide include: a 191P4D12(b) polypeptids having & sequence shown in
Figure 2, a peptide sequence of a 191P4D12(b) 85 shown in Figure 2 wherein T is U, at least 10 contiguous nudleofides of a
polypeptide having the Bequence as shown in Figure Z; or, at least 10 configuous paptides 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

limitation:

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

(n a 191P4D12(b)-related protein thalis at least 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 or 100% homologous
o an eniire amino acld sequence shown in Figure 2A-N or 3A-J;

) a191P4D12(b)-related protein thatis at least 80, 91,92, 93, 94, 95, 96, 97, 98, 99 or 100% identical to
an enlire amino acid sequence shown in Figure 2A-N or 3A-J;

vy a protein that comprises at least one peplide set forth in Tables VIl to XLIX, optionally with a proviso
that itis not an entire protein of Figure 2;

v a protein that comprises at least one peplide set forth In Tables WIlI-XX, collectively, which peptide is
also set forth in Tables XXl to XLIX, collectively, optionally with a proviso that it s not an entire protein of Figure 2;

(V) a protein that comprises at least wo peptides selected from the peptides set forth in Tables VIII-XLIX,
optionally with a proviso that It Is nat an entire protein of Figure 2,

(V) aprotein that comprises at least two peptides selected from the peptides set forth in Tables VIl 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 peplide selected from the peplides set forth in Tables VII-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 conliguous sequence from an amino acld 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 to 510 respectively that includes atleast 1,2,3,4,5,6,7,8, 8, 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 greater than 0.5
in the Hydrophilicity profile of Figure 5;

™ a polypeplide 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 adids of a protein of Figure 3A-B or 3E-G, in any whole number
increment up to 510 respectively that includes at least at least1, 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;

(b)) 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, 28, 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 respeclively that includes at least at least 1,2,3,4,56,7,8,9,10, 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 posifion(s) having a value greater
than 0.5 in the Percent Accessible Residues profile of Figure 7;

(X apolypeptide comprising 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 aclds 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, 3,4,5,8,7,8,9, 10, 11, 12, 13, 14,15, 16, 17,
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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 greater
than 0.5 in the Average Flexibility profile of Figure 8;

(i) a polypeptide 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, 28, 30, 31, 32, 33, 34, amino acids of a protein of Figure 3A-B or 38-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,

(XV)  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 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 inthe
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, 28, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up
to 295 respeclively that indudes al least at least1, 2,3, 4,5,6,7,8,8 10, 11,12, 13, 14, 15, 16,17, 18,1, 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 0.5in the
Hydropathicity profile of Figure 6;

(XVl)  apolypeplide comprising st 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 protein of Figure 3C, in any whole number increment up
t0 295 respeciively 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 posilion(s) having a value greater than 05in
the Percent Accessible Residues profilc of Figure 7,

(XVll)  a polypeptida 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, 81, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up
fo 295 respectively that indludes at feast 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;

(XVHll)  a polypeptide comprising at least 5,8, 7, 8, 8, 10, 11,12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24,
25, 26, 27, 26, 26, 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 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
Beta-um profile of Figure 8;

(XIX) @ 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 30, In any whole number increment up
to 485 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;

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 prolein of Figure 3D, in any whole number increment up
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to 485 respeclively 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;

(XX  apolypeptide comprising at least 5, 6,7, 8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
95,26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino ecids 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;

(XXU)  a polypeplide comprising at least §, 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 prolein of Figure 3D, in any whole number increment up
to 485 respectively that includes at least at feast 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 posttion(s) having a value greater than 0.5in
the Average Flexibility profile of Figure 8;

(XM) & polypeptide comprising at least 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, amino aclds 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, 18, 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-tum profile of Figure 8;

Xy a polypeptide comprising at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,16, 17,18, 19, 20, 2, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a proteln of Figure 3H, In any whole number increment up
to 511 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;

(XXV)  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, 28, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3H, in any whole number increment up
fo 511 respectively that includes al least al 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, 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;

{(XXVl)  apolypeptide 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, 31, 32, 33, 34, 35 amino acids of a proleln of Figure 3H, in any whole number increment up
to 511 respactively that includes at least 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 0.5in
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, 18, 20, 21,22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino aclds 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, 18, 20,
21,22, 23, 24, 25, 26, 27, 28, 28, 30, 31, 32, 33, 34, 35 amino add position(s) having a value greater than 0.5 in
the Average Flexibility profile of Figure 8;
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(XXVIll) 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, amino 2cids 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 0.5in the
Beta-turn profile of Figure 9;

(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 aclds of a protein of Figure 31-J, In any whole number increment up
to 137 respectively that incudes atleast 1, 2,3,4,5,6,7,8,9,10, 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 acid position(s) having & value greater than 0.5 In the
Hydrophiicity profile of Figure 5;

(XXX)  a polypspide comprising at least 5,6, 7,8, 9, 1 0, 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 31-J, in any whole number increment
up lo 137 respectively thatincludes 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(g) having a value less than 0.5 in
the Hydropathicity profile of Figure 6;

(XXX1) 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 proteln of Figure 31, in any whole number increment up
{0 137 respectively that indudes at least at least1,2,3,4,5,6,7, 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 acld posttion(s) having a value greater than 0.5 in
the Percent Accessible Residues profile of Figure 7;

(XXX1l)  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 aminc aclds of a protein of Figure 31-J, in any whole number increment
up 1o 137 respectively thal includes at least at least 1, 2, 3, 4, 5,6, 7,8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 15,
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;

(XXXNI) a polypeptide comprising at least 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, amino acids of a protein of Figure 31-J in any whole number increment up to
137 respectively that includes at least 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
Beta-tum profile of Figure 9;

(XXXIV) a peptide that occurs at least twice in Tables VIIl-XXI and XXM to XLIX, collectively;
(XXXV) a peptide that occurs at least three limes in Tables WII-XXI and XXl to XLIX, collectively;
(XOXVI) a peptide that occurs at least four limes in Tables Vill-XXI and XXH! to XLIX, collectively;
(XXXVII) a peptide that occurs at least five times in Tables Vill-XXI and XXil to XLIX, colectively;

(XXXVIN a peptide that occurs at least once in Tables VIII-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 fo XLiX;
(XL)  apeplide that occurs at least Iwice in Tables YHII-XX, and al least once in tables XXII fo XLIX;
(XLY)  a peptide that occurs at least twice in Tablas VIil-XX, and at least twice in tables XXIf to XLIX;
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(XLW)  a peptide which comprises one two, thres, four, or five of the 'following characterisfics, 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 o the full length of that proteln 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 Hydrophilicity profile of Figure 5;

fi) aregion of at least 5 amino acids of a particular peptide of Figure 3, in any whole aumber 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 Hydropethicity profile of Figure 6;

iiiy a region of atleast 5 amino acids of a parficular peplide 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 aqual to 1.0, in the Percent Accessible Residues profile of
Figure 7;

iv) a region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment
up to the full lengih of that protein in Figure 3, that includes an amino acid position having a value equal fo 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; or,

v) aregion of atleast 5 amino acids of a particular peplide of Figure 3, in any whole number increment
up fo the full length of that protein in Figure 3, that includes an amino acld position having a value equal fo or
grealer than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal fo 1.0, in the Beta-tum profile of Figure §;

(XLIl)  a composition comprising a peptide of (I}-{XL W) or an antibody or binding region thereof fogether with a
pharmaceutical excipient andlor in a human unit dose form.

(4IV)  amethod of using a peptide of (-XLII), or an antibody or binding reglon thereof or a compositian of
{XLIlf in a melhod to modulate a call expressing 131P4D12(b), '

(V)  amethod of using a peptide of (){XLI) or an antibody or binding region thereof or a composition of
(XL} In @ method to diagnose, prophylax, prognose, or treat an individual who bears a cell expressing 191P4D12(b)

(XLVl)  amethod of using a peptide of (I)-XLII) or an antibody or binding region thereof or a composition (XIIHf)
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 issue listed in Table ;

(XLVll)  a method of using a peptide of (I{XLIl) or an antibody or binding region thereof or a composition of
(XLIlty in a method to diagnose, prophylax, prognose, or treat a a cancer;

(XLVIly a method of using a pepiide of (I)-{XLli) or an antibody or binding region thereof or a composition of
(XLIl) in a method {o diagnose, prophylax, progr'iose, or treat a a cancer of a lissue listed In Table I; and,

(XLIX) 2 method of using a a peptide of (1)-(XLIl) or an antibody or binding region thereof or a composition
(XLHI) in a method to identify or characterize a modulater 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 hereln include 191P4D12(b) polynudleatides 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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(8)4.5,6,7,8,9, 10, 11, 12, 13,14, 15, 18, 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, 116, 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 aclds; variant 8, 295 amino 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, varianl 9, 137 amino acids, and variant 14, 137 amino acids..

In general, naturally occurting allelic variants of human 191P4D12(b) share a high degree of structural identity and
homology {e.g., 90% or more nomolagy). 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 & corresponding
position in @ homologue of 191P4D12(b). Ore class of 191P4D12(b) allelic varlants are proteins thal share a high degree of
homology with at leasta 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 apprecialed 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 to the members of the same family in other organisms.

Amino acid abbreviations are provided in Table Il. Conservative amina acld substtutions 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 (1),
valine (V), and leudine (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 acld and its role in the three-
dimensional structure of the protein. For example, glycine (G) and alanine (A) can frequently be interchangeable, as can
alanine (A) and vaiine (V). Methionine (M), which is relatively hydrophabic, 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 “conservafive” in particular environments (see, e.g. Table Il herein; pages
13-15 "Biochemistry* 2 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 hereln include a wide variety of art-accepted variants or analogs of
191P4D12(b) proteins such as polypeptides having armino acid Insertions, deletions and substitutions, 191P4D12(b) variants
can be made using mathods known in the art such as site-directed mutagenesis, alanine scanning, and PCR mulagenesis.
Site-directed mutagenesls (Carter et al., Nucl. Acids Res., 13:4331 (1 986); Zoller ef al., Nucl. Acids Res., 10.6487 {1987)),
cassette mutagenes‘ls (Wells et al., Gene, 34:315 (1985)), restriction selection mutagenesis (Wells ef al., Philos. Trans. R,
Soc. London SerA, 317:415 {1986)) or other known techniques can be performed on the cloned DNA 1o produce the
191P4D12(b) variant DNA. )

Scanning amino acld analysis can also be employed to identify one or more amino aclds along a contiguous
sequence that is involved in a specific biological aclivity such as a protein-protein interaction. Among the preferred scanning
amino acids are relatively small, neutral amino acids. Such amino ackis include alanine, glycine, serins, and cystelne.
Alanine is typically a preferred scanning amino acid among this group because it eliminates the side-chain beyond the beta-
carbon and Is less likely to alter the main-chain conformation of the variant. Alanine is also typically preferred because itis
the most common amino acid. Further, itis frequently found in both burled and exposed positions (Creighton, The Proteins,
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(W.H. Freeman & Co., N.Y.; Chothia, J. Mol. Biot., 150:1 (1976)). If alanine subsiitution does not yield adequate amounts of
variant, an isosteric amino acld can be used.

As defined hereln, 191P4D12(b) variants, analogs or homologs, have the distinguishing atiribute of having at least
one epitope that ia *cross reactive” with a 191 P4D12(p) protein having an amino acid sequence of Figure 3. As used in this
sentence, "cross reaclive” 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 lo 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 call that
specfically binds o the starting 191P4D12(b) protein. Those skilled in the art undersiand 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 typlcal number of amino acids in a minimal epitope. See, e.g., Nair ef al,, J. immunol 2000 165(12): 6949-
6955; Hebbes ef al., Mol Immunol (1989) 26(9):865-73; Schwartz el al, J Immunol (1985) 135(4):2598-608.

Other classes of 191P4D12(b)-related protein variants share 70%, 75%, 80%, 85% or 90% or mare similarity with
an amino acid sequence of Figure 3, or a fragment thereof. Another specific class of 191P4D12(b) protein variants or
analogs comptises one or more of the 191P4D12(b) biological motifs described hetein 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
bacome 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 fhan the fulf
amino acid sequence of a 191P4D12(b) protein shown in Figure 2 or Figure 3. For example, representative embodiments of
the invention comprise peplidesiproteins having any 4,5,6,7,8, 9, 10, 11, 12,13, 14, 15 or more configuous 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 10 of a 191P4D12(b) proteln shown in Figure 2 or Figure 3, polypepides consisting of
about amino acid 10 to about amino acid 20 of a 191P4D12(b) proiein shown in Figure 2 or Figure 3, polypeptides consisting
of about amino acid 20 o about amino acid 30 of a 191P4D12(b) protein shown in Figure 2 or Figure 3, polypeplides
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 & 191P4D12(b) protelin shown In Figure 2 or Figure
3, polypeptides consisting of about amino acid 50 fo about amino acid 60 of a 191P4D12(b) proteln shown in Figure 2 or
Figure 3, polypsplides conslsting of about amino acid 60 fo about amino acid 70 of a 191P4D12(b) prolein shown in Figure 2
or Figure 3, polypeptides consisting of about amino acid 70 to about amino acid 80 of a 191P4D12(b) proteln 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. Moreover, polypeptides
consisting of about amino acid 1 (or 20 or 30 or 40 efc.) to about amino acid 20, (or 130, or 140 or 150 efc)ofa
191P4D12(b) protein shown in Figure 2 or Figure 3 are embodiments of the invention. It is to ba appreciated that the starting
and slopping positions in this paragraph refer to the specified position as well as that position plus or minus 5 residues.

191P4D12(b)-related proteins are generated using standard peptide synthesis technology or using chernical deavage
methods well known in the art. Altematively, recombinant methods can be used to generate nucleic acid molecules that encode a
191P4D12(b)-elated protein. In one embodiment, nucleic acid molecules provide & means to generate defined fragments of a
191P4D12(b} protein (or variants, homologs or analogs thereof).
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Hl. f-bearing Protein Embodime

Additional ilustrative embodiments of the invention disclosed harein include 191P4D12(b) polypeptides comprising
the amino acid residuss of one o; more of the blological motifs contalned within a 181P4D12(b) polypeplide sequence set
forth In Figure 2 or Figure 3. Various mobifs are known In the art, and a protein can be evaluated for the presence of such
molils by anumber of publicly available Internel sites.

Mofif bearing subsequences of all 191P4D12({b) variant proleins are set forth and identiiiad in Tables VIll-XX and
XXXLIX

Table V seis forth saveral frequently occurring molife based on pfam searches,

The columns of Table V tist (1) motif name abbreviation, (2) percent identity found amongst the diferent member of the molf
family, (3) motif name or desoripion and (4) most common funclion; location information Is hdluded i the moiif Is relevant for
location.

Polypeplides comprising ane or more of the 1941P4D12(b) moifs discussed above are useful in elucidating the
specific characterisfics of a malignant phanotypa in view of the observation that the 191P4D12(b) mofifs discussed above
ave associalad with growth dysregulation and because 191P4D12(b) is overexpressed in certaln cancers {See, e.g., Table I).
Casain kinase i, cAMP and camp-dependent protein Kinass, and Protein Kinase C, for example, are enzymes known fo be
associaled with the developmant of the malignant phenctype (sae e.g. Chen &f al., Lab Invest,, 78(2): 165-174 (1998);
Galddon ef al., Endocrinology 136{10): 4331-4338 (1995); Hall ot al., Nuclelc Aclds Research 24{6): 1116-1126 (1996);
Peterziet ef al,, Oncogene 18{46): 6322-6329 (1899) and O'Brian, Oncol. Rep. 5{2): 305-308 (1938)). Moreover, both
glycosylation and myrisioylation are prolein modifications also associated with cancer and cancar progression (see .-
Dennls ef al., Blochem, Blophys. Acta 1473(1):21-34 (1999): Raju ef al., Exp. Cell Res. 235(1): 145-154 (1987)). Amidafion
Is another protein modification also assoctated with cancer and cancer progression (see e.g. Traston af &, J. Natl. Cancer
Insl. Monogr. (13): 169-175 (1892)).

In another embodiment, protsins of the invenion comprise one or more of the immunoreactive epitopes identified
in acoordance with art-accepied methods, such as the peplides set forth In Tables VIll-XX! and XXI-XLIX. CTL epliopes can
be determined using specfic aigarilhms fo identlfy peplides wilvin a 191P4D12(b) protein that are capable of opimally binding to
spocifiod HLA alleles (e.g., Table IV; Epimakx™ end Epimer™, Brown University).

Moreover, processes lor identifying peplides that have
sufficiant binding affinity for HLA molacules and which are comelated with being immunogenic epilopes, ane wel known in the
art, and are carvied out without undue experimentation. In addifion, processes for idenlifying pepbides that are immunogenic
eptopas, are well known in the art, and are canried out without undue experimentation elther in viro of invivo,

Also known in the art are principles for creating analogs of such epitopes in order b modulate immunogenicity. For
example, one begins with an epiiope thal bears a CTL or HTL molif (see, e.g., the HLA Class | and HLA Class II
motifs/supermotifs of Table IV). The epitope is analoged by subsfituting out an amino acid at one of the specified posifions,
and replacing it with another amino acid specified for that postlion. For example, on the basis of residues defined in Table
IV, one can substitute oul a deleterious residue In favor of any ofher resldue, such as a preferred residue; subsfitile a less-
preferrad residue with a preforred residue; o substitute an originally-occurring prefarred residue with another preferred
residue. Substitutions can ocour at primary anchor positions or at other positions in a peplide; see, e.g., Table IV.

A variely of raferences reflact the art regarding the Identificaion and ganeralion of epllopes 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; Sefte ot al, J. Immunol. 2001 166(2): 1389-1397; Skinay ef al, Hum. immunol. 1997 58(1): 12-20; Kondo el al,,
Immunogenetics 1997 45(4): 249-258; Sidney ef al.,J. Immunol. 1896 157(8): 3480-90; and Falk ef al, Nature 351: 200-6
{1991); Hunt ef al,, Sclence 255:1261-3 (1992); Parker o al., J. mmunol. 146:3580-7 {1982); Parker ol al, J. immunol.
152:483-75 (1994)); Kast of al,, 1994 152(8): 3904-12; Borras-Cuesta o/ al,, Hum. Immunol. 2000 61(3): 266-278; Alexander
ot al, J. Immunol. 2000 164(3); 164(3): 1625-1639; lexander ef al, PMID: 7895164, Ul: 95202562; O'Sullivan of al., J.
Immunol, 1991 147(8): 2663-2669; Alexander ef al., inmunily 1994 1(9): 751-761 and Alexander ef al., Immunol. Res. 1598
18(2): 79-92.

Related embodiments of the invention include polypeptides comprising combinalions of the different motifs set forth
in Table VI, and/or, one or more of the predicled CTL epttopes of Tables VIt-XX) and XXIl-XLIX, andfor, ane or more of the
predicted HTL epitopes of Tables XLVI-XLIX, and/or, one o more o the T cell binding moifs known in the arl. Prefered
embodiments contain no Insertions, deletions or substiulions either within the molifs or wilhin the intervening sequences of
the polypsplides. In addition, embodiments which lnciude 2 number of sither N-terming andior C-terminal amino acld
reskiues on elther side of lhese motifs may be desirable {to, for example, nclude a greater parfion of the palypeptide
architscie in which the motif is located). Typically, the aumber of N-terminal endfor C-lerminal amino ackd residues on
alther side of a motif is between about 1 fo about 100 amino acld resldues, preferably 5 to about 50 amino acid residues.

191P4D12(b)-elaled protelns are embodied in many forms, preferably in isolaled form. A purified 191P4D12(b)
protein molecule will be substantially free of other proteins or molecules that impair the binding of 181P4D12{b) to anlibody,
T cefl or other igand. The nature and degree of isolaion and purificafion will depend on the intended use. Embodiments of &
191PAD12(b)-related proleins induds purified 191P4D12(b)-related proteins and functional, soluble 181P4D12(b)-related
protains. In one embodiment, a funclional, soluble 191P4D12(b) protein or fragment hereof retains the abliity to be bound
by antibody, T cefl or other figand. ’

~ Theinvention also provides 191P4D12(b) proteins comprising biologically actve fragments of a 181P4D12(b)
amino acid sequence shown in Figure 2 or Figure 3. Such proteins exhibi! properfies of the starting 191P4D12{b) protein,
 sich as he ability {o elicit the generation of antibodies that spacifically bind an epliope assodialed with the starting
191P4D12(b) protein; 1o be bound by such antibodies; 1o slicit the activation of HTL or CTL; andlor, to be recognized by HTL
or CTL that also specifically bind o the starting protein,

191P4D12{b)velaied polypeptides thal contein particulary interestng struciures can be predicted andior idenfified using
varous analytical techniques well known in the art, Ineb&lng, for example, e mothods of Chau-Fesman, Gamier-Robson, Kyle-
Dookitlle, Eisenberg, Karplus-Schwitz or Jamason-Wol analysis, or based on immunogeniclly. Fragments thal conlain such
shuctures are parficularly usef In generafing subunitspecific anti-191P4D12(b) antibodias or T cells or in identfying celiular
faclors that bind to 191P4D12(b). For example, hydrophliicily profiies can be generated, and immunogenic peplide fragmenis
ideniified, using the method of Hopp, T.P. and Woods, KR., 1981, Proc. Nall. Acad. Sci. U.S.A 78:3824-3828.
Hydropalhicity profiies can be generaled, and immunogenic peptide fragments identified, using the method of Kyle, J. and
Doolitlls, R.F., 1982, J. Mol. Biol, 157:105-132. Percent (%) Accessible Residues profiles can be generaled, and
Immunogenic peplide fragments identified, using themethod of Janin J., 1979, Nalure 277:491-492, Average Flexibllity
profiles can be generaled, and immunogenic peplide fragments identified, using the method of Bhaskaran R., Ponnuswamy
PK., 1888, Int. J. Pepl. Protein Res, 32:242-255. Beta-turn profiles can be gencrated, and immunogenic peplide fragments
Identified, using the method of Deleage, G., Roux B,, 1987, Protein Engineering 1:289-294, '

CTL epilopes can be delemmined using spefic algorithms fo idenlfy peptides within a 191P4DA2(b) protein hat are
capabla of optimally binding to spectfied HLA alieles (e.g., by using the SYFPEITHI sile-

; the listings in Table IV(A}{E); Epimalrx™ and Epimer™;, Brown University
, and BIMAS). luslrating this, pep fide spitopes from 191P4D12(b)
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that are presentad in the context of human MHC Giess | molecules, e.g., HLA-A1, AZ, A3, A11, A24, B7 and B35 were
pradicted (see, 8.0., Tables VIL-XXI, XXI-XLIX). Specifically, the complete amino ack sequance of the 191P4D12(b) proteln
and relevant portions of ofher variants, L.e., for HLA Class | prediciions 9 Ganking residues on eilher side of a point mutation
or exon Juclion, and for HLA Class 1l prediclions 14 fanking residues on efter side of a point mulalion or exon junclion
cormasponding lo that variant, were enlered into the HUA Peptide Motif Seerch sigorithm found in the Bioinformatics and
Molecutar Analysls Section (BIMAS) wab sile + In addition to the site SYFPEITHI,

The HLA paptide moti search algorithm was developed by Dr. Ken Parker besad on binding of specific paptide
saquences in the groove of HLA Class | malecules, in parficular HLA-A2 (ses, e.g., Fek ef al,, Neture 351: 280-6 (1991);
Hunl o &l, Sdence 255:1261-3 (1992); Packer ef al, J. Immunol. 149:3580-7 (1892); Parker ef al., J. Immurol, 162:163-75
{1994)). This algorithm allows localion and ranking of 8-mer, $-mer, and 10-mer peplides from a complete prolein sequence
for predictsd binding to HLA-A2 as wel as numerous other HLA Class { molecules. Many HLA dlass | binding peptides are 8-
, 9,10 or 11-mers. For example, for Class | HLA-A2, the epitopes preferably contein a lsucine (L) or methionine (M) at
postion 2 and a vaine (V) or leucine (L} at the C-teminus (see, .., Parker ef al,, J. Immwnol. 143:3580-7 (1992]). Selected
resulls of 191P4D12{b) predicted binding peplides are shown in Tables VIil-XX| and XXI-XLIX herein. in Tables VIIEXX) and
YXU-XLVY, selocted candidates, 9-mers and 10-mevs, for each family member are shown along with their location, the amino
2ckd sequence of each spetific peptide, and an esfimaled binding score. In Tables XLVI-XLIX, selecied candidatas, 15-
mers, for each family member are shown along with their tocafion, the amino ackd sequence of each spedific peptide, and an
estimated binding scors, The binding score corresponds to the eatimaled half lime of dissodialion of complexes containing
the pepllde al 37°C at pH 6.5, Peplides with the highes! binding score are predicted to ba the mosi tightly bound to HLA
Class | on the cell surface for the greatest period of ime and thus represent the best Immunogenic targets for T-col
tecognition. )

Actual binding of peptides {o an HLA allele can be evalua}ad by stabifization of HLA expression on fhe antigen-
procassing defaciive cell e T2 (ses, e.g., Xue el al, Prostals 30:73-8 (1997) and Peshwa of al, Prostale 36:129-38
{1998)). immunogeniaity of specific peplides can be svalualed in viro by stimulation of CD8+ cylotoxic T lymphocyles (CTL)
In the presance of antigen presenting cebs such a3 dendriic cells. ’

1t1s to be appreciatod that every epitope prediclad by the BIMAS site, Eplmer™ and Epimalri™ sites, or spacified
by the HLA class | or dlass Il motifs avaliable in the art or which become part of the art such as set forth In Table IV (or
determined using the SYFPEITHI websits, - or BIMAS) ae fo be “epplied”
o 8 191PAD12{b) proteln In accordance with the imvention. As used In fhis context "appled” means that a 191PAD12{b)
prateln Is evalualed, e.g., visually or by computer-based patiems finding methods, as appreciatad by those of skifl in the
relevant arl. Evary subsequence of a 191P4D12(b) prolein of 8, 8, 10, or 11 amino acid residues that bears an HLA Class |

molk, or a subsequence of 9 or more amino acid residuas ihat bear an HLA Class |} molif are within the scope of the
nvention,

1.8, ression of 191P4012(b}-related Proteins -

In an embodiment desctibed in the examples that follow, 181P4D12{b) can be convenlenty expressad In colls
{such as 2837 cells) ransfecied with a commercially avaflable expression vector such as a CMV-driven expression vector
encoding 191P4D12(b) with & C-tsrminal 8XHis and MYC tag (peDNA3. 1mycHIS, imdtrogen or Tag5, GenHunler
Corporafion, Nashvills TN). The Tag5 vector provides an IgGK sscration signal that can be used to facitate e production
of a secreled 191P4D12(b) proteln in transfecied colls. The secreted HiIS-tagged 191P4D12{b) In the cullure media can be
pirified, 6.9., using a nickef column using standard lechniques.
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.C) _ Modifications of 191P4D1 2(b)-related Proteins

Modifications of 191P4D12{b)-related proteins such as covalentmodifications are included within the scope of this
invention. One type of covalent modification includes reacting targeted amino acid residues of a 191P4D12(b) polypeplide
with an organic derivatizing agent that Is capable of reacting with selected side chains or the N- or C- ferminal residues of @
191P4D12(b) protein. Another type of covalent modification of a 191PAD12(b) polypeptide included within the scope of this
invention comprises altering the native glycosylation paitern of a protein of the invention, Another type of covalent
modification of 191P4D12(b) comprises finking a 191P4D1 2(b) polypeptide to one of a variety of nonproteinaceous polymers,
e.g., pdlyelhylene glycol (PEG), polypropylene glycol, or polyoxyalkylenes, in the manner set forth in U.S. Patont Nos.
4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791,192 0r 4,179,337

The 191P4D12(b)-retated proteins of the present invention can also be modified to form & chimeric molecule
comprising 191P4D12(b} fused 1o another, heterclogous polypeplide or amina 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, a 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 Flgure 2 or Figure 3. Such a chimeric molecule can
comprise multiples of the same subsequence of 191P4D12(b). A chimeric molecule can comprise a fuslon of a
191P4D12(b)-related protein with a polyhistidine epilope tag, which provides an epitope to which immaobilized nickel can
selectively bind, with cylokines or with growth factors. The epilope tag is generally placed at the amino- or carboxyl-
terminus of a 191P4D12{b) protein. In an alterative embodiment, the chimeric molecule can comprise a fusion of a
191P4D12(b)-related protein with an immunoglobuiin or a particular region of an immunoglobulin. For a bivalent form of the
chimeric molecule (also referred fo as an “immunoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The

Ig fusions preferably induds the substitution of a soluble (iransmembrane domain deleted or inactivated) form ofa
191P4D12(b) polypeptide in place of at least one varable region within an lg molecule. In a preferred embodiment, the
immunoglobufin fusion includes the hings, CH2 and CH3, or the hinge, CHI, CH2 and CH3 regions of an 19Gl molecule For
the production of immunoglobulin fusions ses, 8.g., U.S. Patent No. 5,428,130 issued June 27, 1995.

ILD)__Uses of 191P4D12(b)-related Proteins

The proleins of the invention have a number of different specific uses. As 191P4D12(b) Is highly expressed in
prostate and other cancers, 191P4D1 2(b)-telated proteins are used in methods that assess the slatus of 191P4D12(b) gene
products In normal versus cancerous tissues, thereby elucidating the malignant phenotype. Typically, polypeptides from
specific reglons of a 191P4D12(b) protein are used lo assess the presence of perturbations (such as deletions, insertions,
point mutations efc.) in those reglons (such as regions containing one or more motifs). Exemplary assays ufilize anfibodies
or T cells targeting 191P4D12(b)-related proteins comprising the amino acid residues of one or more of the biological mofifs
contained within a 191P4D12(b) polypeptide sequence in order to evaluate the characteristics of this region in normal versus
cancerous fissues or o elicit an immune response to the epitope. Alternatively, 191P4D12(b}-related proteins that contain
the amino acid resldues 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 usefulin generating and characterizing domain-specific
antibodies (e.g., antibodies recognizing an exiraceliular or intracellular epitope of a 191P4D12(b) protsin), for identifying agents or
cellutar factors that bind to 191P4D12(b) or a particular stuctural 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 o fragments thereof, have a variety of
uses, including but not limited to generating antibodies and in methods for identifying ligands and other agents and celtular
constituents that bind o a 191P4D12(b) gene product. Antibodies raised against a 191P4D12(b) protein or fragment thereof
are useful in diagnostic and prognostlc assays, and imaging methodologles in the management of human cancers
characterized by expression of 191P4D12(b) protein, such as those listed in Table 1. 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 CTL responses.

Various Immunological assays useful for the defection of 191 PAD12{b) proteins are used, Including but not limited to
varlous types of radicimmunoassays, enzyme-linked immunosorbent assays (ELISA), enzyme-inked immunofluorescent assays
(ELIFA), immunocylochemical methods, and the like. Antibodies can be labeled and used as immunological imaging reagents
capable of delecting 191P4D12(b)-expressing calls (e.g., in radiosdintigraphic imaging methods). 191P4D12(b) protelns are also
particularly usefut in generating cancer vaccines, as further described herein,

V) 191P4D12(b) Anfibodies

Another aspect of the Inventon provides antibodies that bind to 191P4D12{b}-related protelns. Prefered antibodies
spedifically bind lo a 191P4D12(b)-reiated protein and do not bind {or bind weakdy) to peptides of protelns that are not
191P4D12(b}-related proteins under physialogical conditions. In this context, examples of physiological conditions indlude: 1)
phosphate buffered saline; 2) Tris-buffered saline containing 26mM 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 to 8.0, or altematively In a range of pH 6.5 10 85; also, these reactions taking place ata
temperalure between 4°C to 37°C. For example, antibodies that bind 191P4D12(b) can bind 191P4D12(b)-elated proleins such
as the homologs or analogs thereof.

191P4D12(b) antibodies of the invention are particularly useful in cancer (ses, e.g., Table 1) diagnostic and
prognostic assays, and imaging methodologles. Similarly, such antibodies are useful in the treatment, diagnesis, and/or
prognosis of other cancers, fo the extent 191P4D12(b) s 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 immunological assays useful for the detection and quantification of 191P4D12(b)
and mutant 191P4D12(b)-related proteins. Such assays can comprise one or more 191P4D12(p) antibodies capable of
recognizing and binding a 191P4D12(b)-related prolein, as appropriats. These assays are performed within various
immunological assay formats well known In the art, including but not limited fo various types of radiolmmunoassays, enzyme-
finked immunosorbent assays (ELISA), enzyme-finked immunofluorescent assays {ELIFA), and the like.

Immunological non-antibody assays of the invention also comgrise T cell immunogenicily assays (inhibitory or
stimulatory) as well as major histocompatibliity 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 radloscintigraphic imaging methods 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)-relaled protein and for Isolaling
191P4D12(b) homologues and refated molecules. For exemple, a method of purifying a 191P4D1 2(b)-relaled protein comprises
incubating a 191P4D12(b) antibody, which has been coupled to a solid matrix, with alysate or other solution containing a
191P4D12(b}-related protein under conditions that pemit the 191P4D12{b) anfibody to bind 1o the 191P4D12(b}-related protein;
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washing the solid malrix to eliminate impurities; and eluting the 191P4D12(p)-related protein from the coupled antibody. Other
uses of 191P4D12(b) antibodies in accordance with the invention include generaling anti-idiotypic antibodies that mimic a
191P4D12(b) protein,

Various methods for the preparation’of antibodies are well known inthe ar. For example, antibodies can be prepared
by immunizing a suilable mammafian host using @ 191P4D12(b)-related protein, peptide, or fragment, in isolated or
immunoconjugaled form (Antibodies: A Laboralory Manud, CSH Press, Eds,, Harlow, and Lane (1988); Harlow, Antibodies, Cold
Spring Harbor Press, N (1989)). In addition, fusion proteins of 191P4D12(b) can also be used, such as a 191P4D12(b) GST-
fuslon proteln. 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 immunogen 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 artare used (with or without purified 191P4D12(b)-
related protein or 191P4D12(b) expressing celis) o generate an immune response to the encoded immunogen {for roview, 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 o Figure 3 can be analyzed fo select specific
regions of the 191P4D12(b) protein for generaling antibodies. For example, hydrophobicity and hydrophilicity analyses of a
191P4D12(b) amino acld sequence are used {o identify hydrophilic regions in the 191P4D12(b) structure. Regions ofa
191P4D12(b) protein that show immunogenic struclure, 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,, 1881,
Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828. Hydropathicity profiles can be generated using the method of Kyte, J. and
Doolitte, R.F., 1982, J. Mol. Biol. 157:105-132. Percent (%) Accessible Residues profiles can be generated using the
melhod 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-tumn profiles can be generated using the method of
Deleage, G., Roux B., 1987, Protein Engineering 1:289-234. Thus, each reglon identified by any of these programs or methods
is within the scope of the present invention, Methods for the generation of 191P4D1 2(b) antibodies are further illustrated by way
of the examples provided herein. Methods for preparing a proteln 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 carrler, such as BSA, KLHor
other carrier proteln. 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 of a
191P4D12(b) Immunogen is often conducted by injection over a suitable time period and with use of a suftable adjuvant, as is
understood h the art. During the immuntzation schedule, liters of antibodies can be taken 1o determine adequacy of antibody
formation.

191P4D12(b) monoclonal aniibodies can be produced by various means well known in the arl. For example,
immortalized cell lines that secrete a desired monodional antibody are prepared using the standard hybridoma technology of
Kohler and Milstein or modifications that immortalize entibody-producing B calls, as Is generally known. Immortalized cell lines
lhat secrete the desired antibodles are screened by immunoassay in which the antigen is a 191P4D12(b)-relaled protein. When
the appropriale immortafized cell culture is identified, the cells can be expanded and antibodies produced efther from in vitro
culiures or from ascites fluid.

The antibodies of fragments of the invention can alse be produced, by recombinent means. Regions that bind
specifically o the desired regions of a 191P4D12{b) protein can also be produced in the context of chimeric or complementarity-
defemining region (CDR) grafted antibodies of multiple species origin. Humanized or human 191P4D12(b) antibodies can also
be ptaduced, and are preferred for use in therapeuic contexts. Methods for humanizing murine and other non-human antibodies,
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by subsiiluling one or mare of the non-human antibody CORS for comasponding hurnan antibody sequences, are wel know (see
for example, Jones ef af,, 1986, Nature 321: 522-525; Rlechmenn of af, 1668, Nabure 332: 323327, Verhoeyen el &, 1988,
Sclence 238; 1534-1536). Seo also, Carter af al,, 1993, Proc. Nall. Acad. Scl. USA 89: 4285 and Sims o al,, 1983, J. immunol.
151: 2298

Methods for producing fully buman monocional anfibodies incude phage display and kansgenic methods (for review,
806 Vaughan of &l 1999, Nature Biolechnology 16: 535-539). Fuly human 191P4D12{b) monocional anfibodies can be
genersled using cloning lechnologies employing large humen Ig gene combinaforial Foreries (Le., phiags display) (Griffiths and
Hooganboom, Bulkding an in Wro immune system: human anfbodles fom phage display lbraries. In: Proleln Enginesring of
Anlbody Moleculles for Prophytaciic and Therapeutic Applications In Man, Clark, M. (Ed.), Noltingham Academic, pp 45-64 (1893);
Burion and Barbas, Human Anfibodies from combinatorial Ruraries. id., pp 65-82). Fully human 191P4D12(b) monocional
anlibodies can also be produced using Vansgenlc ica enginesred 1o contain human Immunoglobutin gene loct s desorbed in
PCT Patent Application WO38/24893, Kuchertapali and Jakobovits ef al, published December 3, 1897 (se6 aiso, Jakobowis,
1998, Exp, Opin. Invest. Drugs 7(4): 607-614; U.S. palents 6,162,883 Isstted 19 December 2000; 6,150,584 tssued 12 November
2000; and, §,114598 isstsed 5 Seplember 2000}, This mathod avalds the in vitro manipulation required with phage display
technology and efficiently produces high afinity authaniic human antbodies.

Reactivity of 191P4D12{b) anlibodies with 8 191P4D12(b)-related protein can be established by a number of wek
known means, induding Westam blot, immunoprecipliation, ELISA, and FACS analyses using, as appropriate, 191P4D12(b)-
telated proeins, 191P4D12{b)-expressing calls or axiacis thereof. A 191P4D12(b) anfibody o fragmen thereof can be
labeled with a datectable masker or conjugaled o a sacond molscule. Suftable detectable markers inciude, but are not
imiied lo, a radloisolope, a fiuorescent compound, a bioluminescent compound, chemiluminescent compound, a melal
chelalor oran enzyme, Further, bi-specific aniibodies spacific for two or more 191P4D12(b) epliopes are genarated using
methods ganerally known in the art. Homodimeric anfbodies can also be generated by croes-inking lechniques known in
the art {(e.g., Wolff of al.,, Cancer Res. §3: 2560-2565).

V) 191P4D12(b) Ceflular immune Responses

The mechanism by which T cells recognize anligens has been definealed. Efficaclous peplide aptiope vaccine
compositions of the invention induce a therapeutic or prophylactic immune responses in very broad segments of the world-
wida population, For an understanding of the vaive and efficacy of compositions of the invention that induce cellular tmmune
responses, & brief review of immunology-related technology s provided.

Acomplex of an HLA molecule and a pepiidic antigen acts as the figand recognizad by HL A-restricted T cells
(Buus, S. ef al., Coll47:1071, 1985; Babbitt, B. P. of ol., Nature 317:359, 1985; Townsend, A. and Bodmer, H., Annu. Rev.,
Immunal, 7:801, 1983; Germaln, R. N., Annu. Rev. immunol. 11:403, 1883). Through the sludy of single amino acid
subsfiuled anligen analogs and the sequencing of endogenously bound, naturally procassed peplides, critical residues that
cormespond fo motifs required for specific binding fo HLA anligen molecules have been kientified and are set forth in Table IV
{se0 also, 0.g., Southwood, et al,, J. Immunol. 160.3363, 1988; Rammensee, ef al,, Immunogonslics 41:178, 1995;
Rammensee ef al.,, SYFPEITHI ; Selle, A
and Sidney, J. Curr. Opin. fmmunol. 10:478, 1938; Engelhard, V. H., Curr. Opin. Immunol. 6:13, 1994; Sefte, A, and Grey, H.
M., Curr. Opin. Immunol. 4:79, 1882; Sinigagfia, F. and Hammer, J. Curr. Bhol, 8:62, 1984; Ruppert et a!,, Cell 74:829-937,
1983; Kondo et a., J. Immunol. 155:4307-4312, 1635; Sidney e! al., J. Immunol 157:3480-3480, 1836; Sidney ! al., Human
{mmunol, 45:79-93, 1986; Sette, A and Sidney, J. Immunogenefics 1999 Nov; 50(34):201-12, Review).

Furthermere, x-ray crystallographic analyses of HLA-peplide complexas hava revealad pockels within the peplide
binding clefgroove of HLA molecules which acoommodate, in an sllele-spectic mode, residues bome by peptida ligands;
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these residues in turn determine the HLA binding capacity of the peptides in which they are present. (See, e.g., Madden,
D.R. Annu. Rev. Immunol. 13:587, 1995; Smith, et al., Immunity 4:203, 1996; Eremont et al., Immunily 8:305, 1998; Stern ef
al,, Structure 2:245, 1994; Jones, E.Y. Curr. Opin. Immunol, 8:75, 1997, Brown, J. H. et al., Nature 364:33, 1993; Guo, H. C.
el al., Proc. Natl. Acad. Sci. USA 90:8053, 1993; Guo, H. C. et al, Nature 350:364, 1992; Sitver, M. L. et al., Nature 360:367,

. 1992; Matsumura, M, et al., Sclence 257:927, 1992; Madden et al., Cell 70:1035, 1992; Fremont, D. H. ef al., Science
257:919, 1982; Saper, M. A. , Bjorkman, P. J. and Wiley, D. C., J. Mol. Biol. 219:277, 1991.)

Accordingly, the definition of class | and class | allele-specific HLA binding mofifs, or class | or class Il supermotifs
allows identification of reglons within a proteln that are corretated 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 ime period of
association of the epitope and its corresponding HLA molecule. Additional confirmatory work can be performed fo select,
amongst these vaccine candidates, epitopes with preferred charecteristios In terms of population coverage, and/or
immunogenicily.

Various strategles can be utilized to evaluate cellular 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; Cells, E. et al., Proc. Natl. Acad. Sci. USA 91:2105, 1994, Tsai, V. el al., J. Immunol. 158:1796, 1997,
Kawashima, 1. ef al., Human Immunol, 9:1, 1998). This procedure involves the stimulation of peripheral blcod lymphocytes
(PBL) from normal subjects with a test peptide In the presence of anligen presenting cells in vitro over a period of several
weeks. T calls specific for the peptide become activated during this time and are detected using, e.g., a lymphokine- or
51Cr-release assay involving peptide sensitized target cells.

2) Immunization of HLA transgenic mice (see, 6.g., Wentworth, P. A. et al, J. Immunol. 26:97, 1996; Wentworth, P.
A. et al,, Int. Immunol. 8:651, 1996; Alexander, J. e al, J. Immunol, 159:4753, 1897). For example, in such methods
peplides in Incomplete Freund's adjuvant are adminislered subcutaneously to HLA transgenic mice. Several weeks following
immunization, splenocytes are removed and cultured i vitro in the presence of test peptide for approximately one week.

Peptide-specific T ceils are detected using, e.., a 51¢r-release 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 effeclively vaccinated
andlor from chronically il patients (see, 6.g., Rehermann, B, et al,, J. Exp. Med. 181:1047, 1995; Doolan, D.L. ef al,
Immunty 7:97, 1997; Bertoni, R. et al., J. Clin, Invest. 100:503, 1997; Threlkeld, S. C. ef al, J. Immunol. 159:1648, 1997,
Diepolder, H. M. et al., J. Virol. 74 16011, 1997). Accordingly, recall responses are detected by culturing PBL from subjects
that have been exposed to the antigen due to 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 aclivation of "memory" T cells, as compared to "naive” T celis. At

the end of the culture period, T cell activity is detected using assays including 51¢r release involving peplide-sensilized
targets, T cell proliferation, or lymphokine release.

Vi) 191P4D12(b) Transgenic Animals
Nudleic acids that encode a 191P4D12(b)-related protein can also be used to generate either transgenic animals or
"knock out” animals thal, in turn, are usefu! in the development and screening of therapeutically useful reagents. In
accordance with established fechnigues, cDNA encoding 191P4D12{b) can be used to clone genomic DNA thal encodes
191P4D12(b). The cloned genomic sequences can then be used to generate transgenic animals containing calls that
express DNA that encode 191P4D12(b). Methods for generaling 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) ransgene
incorporation with tissue-specific enhancers.

Transgenic animals that include a copy of a fransgene encoding 191P4D12(b) can be used to examine the effect
of increased 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 wiih 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 unireated 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 info 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 wilh another gene, such as a gene encoding a selectable marker that can be used to monitor integration.
Typically, several kitobases of unaltered fianking DNA (both atthe 5' and 3' ends) are included in the vector (ses, e.g.,
Thomas and Capecchi, Cell, §1:503 (1987) for a description of homologous recombination vectors). The vector is introduced
into an embryonic stem cell line (e.9., by elsctroporation) and celis in which the introduced DNA has homologously
recombined with the endogenous DNA are selected (ses, 8.9., Li ef al., Cell, 83:915 (1992)). The selected cells are then
injecled into a blaslocyst of an animal (e.g., a mouse or rat) to form aggregation chimeras (ses, 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 fo create a "knock ou® animal. Progeny harboring the homalogously recombined DNA in their germ cells can be
{dentified by standard techniques and used to breed animals in which all cells of the animal contain the homologously
recombined 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 P4012(b) polynucleofides and
191P4D12(b}elated protelns, as well as methods for idenfifying 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 susceptibillty to advanced stage disease, rate of
progression, and/or tumor aggressiveness. As discussed in detail herein, the status of 191P4D12(b) gene products In pafient
samples can be analyzed by a variety protocols that are well known in the atincluding immunchistochemical analysis, the variety
of Northern blotting technigues including in situ hybridization, RT-PCR analysis (for example on laser caplure mico-dissected
samples), Westem blot analysis and tissue array analysis.

More particularly, the invention provides assays for the detection of 191P4D12(b) polynucleotides in a biological
sample, such as serum, bone, prostate, and other tissues, urine, semen, cel preparalions, and the like, Detectable 191P4D12(b)
polynudleotides include, for example, & 191P4D12(b) gene or fragment thereof, 191P4D12{(b) mRNA, altemative splice: variant
191P4D12(b) mRNAS, and recombinant DNA or RNA molecules that contain a-191 P4D12(b) polynucleotide. A number of
methods for amplifying endlor 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) mRNAN 8 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)
polynucléot!des 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 embodiment, a method of detecting a 191 P4D12(b) gene in a biological sample comprises first isolating
genomic DNA from the sample; amplifying the solated 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, e.g., Flgure 2) and used for
this purpose.

The invention also provides assays for detecting the presence ofa 191P4D12(b) protein in a issue or other biological
sample such as serum, semen, bone, prostate, urine, cell preparations, and the like. Methods for detecting a 191P4D12(b)-
related protein are aiso well known andinclude, for example, immunopredipitation, immunchistochemical analysis, Westem blot
analysis, molecular binding assays, ELISA, ELIFA and the like. For example, amethod of detecting the presence of a
191P4D12{b)-related protein in a blologic‘al sample comprises first contacting the sample with a 191P4D12(b) antibody, a
191P4D12{b)-reactive fragment thereof, or a recombinant protein containing an antigen-binding reglon of a 191P4D12(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 acell 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 s I situ hybridization using labeted 191P4D1 2(b) riboprobes,
Northern biot and related techniques) and various nuclelc acld amplification assays (such as RT-PCR using complementary
primers specific for 191P4D12(b), and other amphfication type detection methods, such as, for example, branched DNA, SISBA,
TMA and the like). Alternatively, an assay for identifying a call that expresses a 191P4D12{b) gene comprises defecting the
presence of 191P4012(b)-related protein in the cell or secrated by the cell. Various methods for the detection of proteins are well
known in the art and are employed for the detection of 191P4D1 2(b)-related proteins and cells that express 191P4D12(b)-related
profeins.

181P4D12(b) expression analysls is also useful as a tool for identifying and evaluating agents that madulate
191P4D12(b) gene expression. For example, 191P4D12(b) expression is significantly upregulated in prostate cancer, and is
expressed In cancers of the tissues listed in Table 1. Identification of a molacule or biological agent that inhibits 191P4D12(b)
expression of 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.

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

Oncogenesis is known to be a multistep process where cellular growth becomes progressively dysregulated and
cells progress from a normal physiological state 1o precancerous and then cancerous states (see, e.g., Alers of &, Lab
nvest, 77(5): 437438 (1997) and Isaacs et al., Cancer Surv. 23: 18-32 (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
delection of such aberrant physiology, before a pathologic state such as cancer has progressed 1o a stage that therapeutic
pptions are more limited and or the prognosis Is worse. In such examinations, the status of 191P4D12(b) In a biclogical
sample of interest can be compared, for example, to the status of 191 P4D12(b) in a coresponding normal sample (e.g. a
sample from that individual or allematively 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 lo using a blological sample that is not affected by a pathology as a normal sample, one can alsouse @
predetermined normative value such &s a predetermined normal level of mRNA expression (see, 8.9., Grever et al, J. Comp.
Neurol, 1996 Dec 9; 376(2): 306-14 and U.S. Patent No. 5,837,501) lo compare 191P4D12(b) status in a sample.

The term "stalus* 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 number of parameters b evaluate the condilion or state of a gene and its
products, These incude, but are not limited to the location of expressed gene producls (including the location of 191P4D12(b)
expressing cells) as well as the level, and biological activity of expressed gene products (such as 191P4AD12(b) mRNA,
polynucleotides and polypeptides). Typically, an alteration in the status of 191P4D12(b) comprises a change in the lacation
of191P4D12(b) and/or 191P4D12(b) expressing cells andlor 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 analysis, in sifu hybridizafion, RT-PCR analysis on laser caplure micro-dissected samples,
Westem blot analysis, and tissue array analysis. Typical protocols for evalualing the status of a 191P4D12(b) gene and gene
produgis ere found, for example in Ausube! et al. eds., 1995, Current Protocols In Molecular Biology, Units 2 (Northern
Blotting), 4 (Southemn Blotiing), 15 {immunoblotiing) and 18 (PCR Analysis). Thus, the status of 191P4D1 2(b) in a biologica
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 191PAD12(b) gene), Northem analysis andlor PCR analysis of 191P4D12(b) mRNA
(lo examine, for example alterations in the polynucleotide sequences or expression fevels of 191P4D12(b) mRNAs), and,
Western andlor immunchistochemical analysis (to examine, for example alterations in polypeptide sequences, alterations in
polypeptide localizalion within a sample, alierations in expression levels of 191P4D12(b) proteins and/or assoclations of
191P4D12(b) proteins with polypeptide binding partners). Detectable 191P4D12(b) polynucieotides inciude, for example, a
181P4D12(b) gene or fragment thereof, 191P4D1 2(b) mRNA, alternative spiice variants, 191 P4D12(b) mRNAs, and recombinant
DNA or RNA molecules containing a 191P4D12{b) polynucieotide.

The expression profile of 191P4D12(b) makes it a diagnosic marker for local andlor metastasized disease, and
provides information on the growth or oncogenic potential of a biological sample. In particular, the status of 191 P4D12(b) provides
information useful for predicting susceptibility to particular disease stages, progression, and/or mor aggressiveness. The
invention provides methods and assays for determining 191P4D12(p) status and diagnosing cancers that express 191P4D12(b),
such as cancers of the tissues listed in Table |. For example, because 191P4D12(b) mRNA is 5o highly expressed in prostate and
other cancess relative to normal prostale tissue, assays that evaluate the levels of 191P4D12(b) mRNA transcripts or proteinsin a
biological 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 presenca, stage and location of dysplastic,
precancerous and cancerous cells, predicting susceptibility to various stages of disease, and/or for gauging tumor
aggressiveness. Moreover, the expression profile makes it useful as an imaging reagent for metastasized disease.
Consequently, an aspect of the invenfon s directed fo the various molecular prognostic and diagnostic methods for examining the
status of 191P4D12(b) in biologlcal samples such as those from individuals suffering from, or suspected of suffering from a
pathiology characlerized by dysregulated cellutar 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 181 PAD12(b) in a blological sample taken from a specific focation 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) mRNAs of proteins). This examination can provide evidence of dysregulated cellular growth, for
example, when 191P4D12{b)-expressing cells are found in biological sample that does not normally contain such cells
(such as a lymph node), because such alterations in the status of 191P4D12(b) in a biological sample are often associated
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with dysregulated cellutar growth. Specifically, one indicator of dysregulaled cellular growth is the metastases of cancer cells
from an organ of origin (such as the prostate) o a different area of the body (such as a lymph node). In this context,
evidence of dysregulated cellular growth is important for example because accult lymph node metastases can be detected in
a substantial proportion of patients with prostate cancer, and such melastases are associated with known predictors of
disease progression (see, e.g., Murphy e al., Prostale 42(4): 315-317 (2000);Su et al., Semin, Surg. Oncol. 18(1): 17-28
(2000) and Freeman ef al., J Urol 1965 Aug 154(2 Pt 1:474-8).

in one aspect, the invention provides methods for monitoring 191P4D12(b) gane products by determining the
status of 191P4D12(b) gene products expressed by cells from an individual suspected of having a disease assoclated with
dysregulated cell growlh (such as hyperplasia or cancer) and then comparing the status so determined to the status of
191P4D12(b) gene products in a comesponding nomal sample. The presence of aberant 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 significanit increase in 191P4D12(b) mRNA or protein expression in a 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 induding but not limited to those listed in Table I. The presence of significant 191P4D12(b).
expression in any of these tissues is useful to indicato the emergence, presence andfor severity of a cancer, since the
comesponding normal tissues do not express 181P4D12(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 a test tssue sample and
comparing the level so determined to the level of 191P4D12(b) expressed in a corresponding normal samplé. In one
embodiment, the presence of 191P4D12(b) protein is evaluated, for example, using immunohistochemical methods.
191P4D12(b) antibodles or binding partners capable of detecting 191 P4D12(b) protein expression are used in a variety of assay
formats well known In the art for this purpose.

In a further smbodiment, one can evaluale the status of 191P4D12(b) nucleotide and amino acid saquences in a
biological sample in order to Identify perturbations in the struclure of these molecules. These perturbations can include insertions,
deletions, substituions and the fike. Such evaluations are useful because perlurbations in the nuceotide and amino acid
sequences are observed in a large number of proteins assoclated with a growth dysregulated phenolype (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 mutafion in 191P4D12(b)
indicates a polential loss of function or increase in tumor growih.

A wide variety of assays for observing perturbations in nucleotide and amino acid sequences are well known In the art
For example, the size and struclure of nucleic acid or amino ackd sequences of 191P4D12(b) gene products are observed by the
Northem, Southern, Westem, PCR and DNA sequencing protocols discussed herein. in addion, other methods for observing
perfurbations in nucleotide and amino acid sequences such as single strand conformation polymorphism analysis are weli known
In the art (see, e.g., U.S. Palent Nos. 5,382,510 Issued 7 September 1999, and 5,952,170 issued 17 January 1995).

Additionally, one can examine the methylation status of a 191P4D12(b) gene in a biological sample. Aberrant
demethylation andior hypermethylation of CpG istands in gene 5 regulalory regions frequently occurs in immortalized and
transformed oells, and can result in altered expression of various genes. For example, promoler hypermethylation of the pi-class
glutathione S-transferase (a proteln expressed in normal prostate but not expressed in >90% of prostate carcinomas)
appears to permanently sllence transcription of this gene and is the most frequently detected genomic alteration in prostate
carcinomas (De Marzo ef 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 ak, 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 25-50% of prostate cancers) s induced by deoxy-azacytidine in lymphoblastoid cells, suggesting that
fumoral expression is due to demethylation (Lethe ef al,, Int. J. Cancer 76(6): 903-908 (1998)). A varlety 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-sensiiive restriction enzymes that cannot cleave sequences that contain melhylated CpG siles lo 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 proceduré involves inftial modification of DNA by sodium blsulfite
(which will convert all unmethylated cytosines to uracil) followed by amplificaion using primers spacific for methylated versus
unmethylated DNA. Protocols involving methytation interference can also be found for example in Current Profocols 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 emplification is
measured in a sample directly, for example, by conventional Southern blotting or Northem blotiing to quantitate the
transcription of mMRNA (Thomas, 1980, Proc. Nati. 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. Altemalively, antibodies are
employed that recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplaxes or
DNA-protein duplexes. The antibodies In turn are labeled and the assay carried out where the duplex is bound to a surface,
s0-that upon the formation of duplex on the surface, the presence of antibody bound to the duplex can be defecled.

Blopsied tissue or peripheral blood can be cmvex}lenﬂy assayed for the presence of cancer cells using for example,
Northern, dot blotor RT-PCR analysis lo detect 191P4D12(b) expression. The presence of RT-PCR amplifiable 191P4D12(b)
mRNA provides an indication of the presence of cancer. RT-PCR assays are well known in the art. RT-PCR deteclion assays for
tumor cells in peripheral blood are currently being evaluated for use in the diagnosis and management of a number of human sofid
tumors. In the prostate cancer field, these indude 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 assassment of the susceptibifity that an individual has for developing cancer. In
one embodiment, a methed for predicting susceplibility to cancer comprises detecting 191P4D12(b) mRNA or 191P4D12(b) '
protein in a issue sampla, lis presence indicating susceplibllity to cancer, whereln the degres of 191P4D12(b) mRNA expression
comelates to the degree of susceptitility. In a specific embodiment, the presence of 191P4D12(b} in prostale or other fissue is
examined, with the presence of 191P4D12(b) in the sample providing an indication of prostats cancer susceplibility (or the
emergence or existence of a prostals tumor). Simiarly, one can evaluate the integrity 191P4D12(b) nucleotide and amino acid
sequences in a biological sample, in order to idenlify perturbations in the structure of hese molecules such as inserfions,
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 suscepfibiity (or the emergence or existence of a tumor),

The invention also comprises methods for gauging tumor aggressiveness. In one embodiment, a method for gauging
aggressiveness of a fumor comprises determining the level of 191P4D12(b) mRNA or 191P4D12(b) protein expressed by tumor
calls, comparing the leve! so determined to the leve! of {91P4D12(b) mRNA or 191P4D12(b) protein expressedin a
corresponding nommal lissue taken fom the same Individual or a normal tissue reference sample, whereln the degree of
191P4D12(b) mRNA or 191P4D12(b) prolein exprassion in the tumor sample relative to the normal sample Indicates the degree
of aggressiveness, I 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

50

CA 3066279 2019-12-30



WO 2004/016799 PCT/US2003/013013

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 s directed to methods for cbserving the progression of a malignancy inan
individual over time. In one embodimant, 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 tumor,
comparing the level so determined to the level of 191P4D12(b) mRNA or 191 P4D12{b) proteln expressed in an equivalent tissue
sample taken from the same individual al a different ime, wherein the degree of 191P4D12(b) mRNA or 191P4D12(b) protsin
expression In fhe tumor sample over ime provides information on the progression of the cancer. In a specific enbodiment, the
progression of a cancer is evaluated by determining 191P4D12(b) expression in the tumor cells over time, where increased
expression over ime indicates a progression of the cancer. Also, one can evaluate the integrity 191P4D12(b) nucleotide and
amino acid sequences In a biological sample in order to identify perurbations in the structure of these molecules such as
insertions, deletions, substitutions and the flke, where the presence of one or more perturbalions 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 examgle, another embodiment of the invention s directed to methods for abserving a coincidence
between the expression of 191P4D12(b) gene and 191P4D12(b) gene products (or perturbations in 191 P4D12(b) gene and
191P4D12(b) gene products) and a factor that is associated wilh malignancy, as a means for diagnosing and prognosticating the
slatus of a tissue sample. A wide variety of factors associated with malignancy can be ufilized, such as the expression of genes
associated with malignancy (e.g. PSA, PSCA and PSM expression for prostate cancer etc.) as well as gross cylological
observations (see, e.g., Bocking et al, 1984, Anal. Quant. Cylol. 6(2):74-88; Epstein, 1995, Hum. Pathol. 26(2):223-8; Thorson
et al., 1998, Mod. Pathol. 11(6):543-51; Baisden ef al, 1999, Am. J. Surg. Pathol, 23(8):918-24). Methods for observing a
colncidence between the express;ion of 191P4D12(b) gene and 191P4D12(b) gene products (or perturbations in 191P4D12(b)
gene and 191P4D12{b) gene products) and another facor that is associated with malignancy are useful, for example, because the
presence of a set of specific factors that colncide with disease provides information crudial for diagnosing and prognosticating the
status of a tissus sample.

In one embodiment, methods for observing a coincldence between the expression of 191P4D12(b} gene and
191P4D12(b) gene producls (or perturbations in 191P4D12(b) gene and 191P4D12(b) gene products) and another factor
assoclated with malignancy entalls detecting the overexpression of 191P4D12(b) mRNA or protein in a tissue sample, detecting
the overexpression of PSA mRNA of prolein in a tissue sample (or PSCA or PSM expression), and observing a coincidence of
191P4D42{b) mRNA or protein and PSA mRNA o protein overexpression (or PSCA or PSM expression). 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
susceptibllity or the emergence or status of a prostate tumor.

Methods for detecting and quantfying the expression of 191P4D12(b) mRNA or protein are described herein, and
standard nucleic acid and protein deteclion and qdantiﬁwﬂon technalogies 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, Northem
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. Ina 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 antbodies specifically reactive with the wid-type
191P4D12{b) protein can be used in an immunchislochemical assay of biopsied tissue.
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1X) __Identification of Molecules That interact With 191P4D12(b)

The 191P4D12(b) protein and nucleic acld sequences disclosed herein ellow a skifled ertisan to identify proleins,
small molecules and other agents that interact with 191P4D12(b), as well as pathways activaled by 191P4D12(b) via any
one of a variely of art accepted protocols. For example, one can utilize one of the so-called interaction trap systems (also
referred to as the “wo-hybrid assay’). In such systems, molecules interact and reconstitute a transcription factor which
directs expression of a reporier gene, whereupon the expresslon of the reporter gene Is assayed. Other systems identify
protein-protein interactions I vivo through reconstitution of a eukaryotic transcriptional aclivator, see, e.g., U.S. Patent Nos,
5,955,280 issued 21 September 1999, 5,925,523 issued 20 July 1999, 5,846,722 issued 8 December 1998 and 6,004,746
issued 21 December 1998, 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).

Altemalively one can screen peplide libraries lo identify molecules that interact with 191P4D12(b) protein
sequences. In such methods, peptides that bind to 191P4D12(b) are idenlified by screening libraries that encode a random
or controlled collection of amino acids. Peplides encoded by the libraries are expressed as fusion proteins of bacteriophage
coat proteins, ihe bacteriophage pariicles are then screened against the 191P4D12(b) protein(s).

Accordingly, peptides having a wide variely 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. Typlcal peplide
libraries and screening methods that can be used to identify molecules hat interact with 191P4D12(b) protein sequences are
disciosed for example In U.S. Patent Nos. 5,723,286 issued 3 March 1998 and 5,733,731 issued 31 March 1998,

Altematively, cell lings that express 191P4D12(b) are used to identify protein-protein interactions mediated by
191P4D12(b). Such interactions can be examined using immunoprecipitation techniques {ses, e.g., Hamilton B.J., et al.
Blochem. Biophys. Res. Commun. 1899, 261:646-51). 191P4D12(b) protein can be immuncprecipitated from 191P4D12(b)-
expressing cell lines using anti-191P4D12(b) antibodies. Alternatively, antibodies against His-tag can be used in a cell line
engineered to express fusions of 191P4D12(b) and a His-tag (vectors mentoned above). The immunoprecipitated complex
can be examined for protein association by procedures such as Westemn blotiing, 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 molecutes
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 umorigenesis. Similarly, small
molecules that modulale 191P4D12(b)-related ion channel, protein pump, or cell communication functions are Identifled and
used to freat patients that have a cancer that expresses 191P4D12(b) (see, e.g., Hille, B., lonic Channels of Excitable
Membranes 2~ Ed., Sinauer Assoc,, Sunderland, MA, 1992). Moreover, ligands that regulate 191P4D12(b} function can be
identified based on their abillity 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. n an illustrative embodiment, cells engineered to express a fusion protein of 191P4D12(b)
and a DNA-binding protein are used to co-express a fusion protein of a hybrid ligand/small molecule and a cDNA library
transcriptional activator protein. The cells further conlain 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 idenlifying modulators, which activate or inhibit
191P4D12(h).
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An embodiment of this Invention comprises a method of screening for a molecule that interacls with a 191P4D12(b)
amino acid sequence shown in Figure 2 or Figure 3, comprising the steps of contacting a poputation of molecules with a
191P4D12(b) amino acid sequence, allowing the population of molecules and the 181P4D12(b) amino acid sequenca to
ineract under conditions that facilitate an Interaction, determining the presence of a molecule that interacts with the
191P4D12{b) amino acid sequence, and then separaling molecules that do not interact with the 191P4D12(b) amino acld
sequence from molecules that do. In a specific embodiment, the method further comprises purifying, characlerizing 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 peplides.

X.) Therapeutic Methods and Compositions
The identification of 181P4D12(b) as a proteln that is normally expressed in a festricled set of tissues, but which is

also expressed in cancers such as those listed in Table |, opens a number of therapeulic approaches to the treatment of
such cancers. )

Of note, targeted antitumor therapies have been useful even when the targeted proteln is expressed on normal
fissues, even vital normal organ tissues. A vital organ s one that is necessary to sustain lif, 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 prostale.

For example, Herceptin® is an FDA approved pharmaceutical that has as ils active ingredient an antibody which s
immunoreactive with the proleln variously known as HER2, HER2/neu, and erb-b-2. Itis marketed by Genentech and has
been a commerdlally successful anfitumor agent. Herceptin sales reached almost $400 million in 2002. Hercepfinis a
freatment for HER2 positive metastalic 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, it is known that HER2/neu is present in nomal
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 Latf, Z., et al., B.J.U. Infemational (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 proteln was strongly overexpressed in benign renal lissue.
Despite the fact that HER2/neu is expressed in such vital tissues as heart and kidney, Herceplin is a very useful, FDA
approved, and commercially successful drug. The effect of Hercaplin on cardiac tissus, i.e., “cardiotoxicity,” has merely been
a side effect 1o 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 fo exhibit normal expression, possibly even higher expression
than cardiac tissue, kidney has no appreciable Hercepin side effect whatsoever. Moreover, of the diverse array of normal
tissues in which HER2 is expressed, there is very littie occurrence of any side effect. Only cardiac fissue has manifested any
appreciable side effect at all. A lissue such as kidney, where HER2Ineu 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
nomnal tissues following use of ant-EGFR therapeutics.

Thus, expression of a target protein in normal tissue, even vital normal tissue, does not defeat the utility ofa
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 191 P4D12(b) proteln are useful for palients
suffering from a cancer thal expresses 191P4D12(b). These therapeutic spproaches generally fall into iwo classes. One
class comprises various methods for inhibiting the binding or assoclation of a 181P4D12(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-Cancar Vaccines
The invention provides cancer vaccines comprising a 191P4D1 2(b)-elated protein or 191P4D12(b)-relaled nucleic acid,

In view of the expression of 181P4D12{b), cancer vaccines prevent andlor treat 191P4D1 2(b)-expressing cancers with minimal or
no effects on non-larget tissues. The use of a fumor antigen Ina vaccine that generales humoral andor cell-mediated immune
responses as anti-cancer therapy Is well known n the art and has been employed In prostale cancer using human PSMA and
rodent PAP immunogens {Hodge et &l,, 1995, Int. J. Cancer 63:23'1-237; Fong ef al., 1997, J. Immunol. 159:3113-3117).

Such methods can be readily practiced by employing a 191P4D12(b)-related protein, or a 191P4D12(b)-encoding
nucleic acid molecule and recombinant vectors capable of expressing and presenting the 191 P4D12(b) immunogen {which
typically comprises a number of antibody or T cell epitopes). Skilled arfisans understand that a wide varlety of vaccine
systems for delivery of immunoreacive epitopes are known in the art (ses, e.g., Heryln ef 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 (e.g. humora) and/or cell-mediated) in a mammal, comprise the sieps of: exposing the mammal's immune system
o an immunoreactive epitope (e.g. & epltope present in a 191PAD12(b) protein shown in Figure 3 or analog or homolog
thereof) so thal the mammal generates an immune response that is spedific for that epilope (e.g. generates antibodies that
specifically recognize that epitope). in a preferred method, a 191P4D12(b) immunogen contains a biological motif, see e.g.,
Tables VIll-XX and XXII-XLIX, of 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 reglons or epitopes thereof can be combined and defivered by
various means. Such vaccine compositions can include, for example, lipopeptides (e.g.,Vitietlo, A. et al., J. Clin. Invest.
95:341, 1995), peplide compositions encapsulated in poly(DL-actide-co-glycolide) ("PLG") microspheres (sse, 6.9., Eldridge,
ot al., Molec. Immunol. 28:287-294, 1991: Alonso ef al, Vaccine 12:299-306, 1994; Jones ef al., Vaccine 13:675-681, 1995),
peplide compositions contalned in immune stimulating complexes (ISCOMS) (see, e.g., Takahashi ef al., Nature 344:873-
875, 1990; Hu et al,, Clin Exp Immunol, 113:235-243, 1938), multiple antigen peptide systems (MAPs) (see .g., Tam, J. P,
Proc. Nafl, Acad, Sci. U.S.A. 85:5400-5413, 1988; Tam, J.P., J. Immunol. Methods 196;17-32, 1996), peplides formulated as
multivalent peplides; peptides for-use in ballistic delivery systems, typically crystallized peptides, viral delivery veclors
(Perkus, M. E. ef al., In: Concepts in vaccine development, Kaufmann, S.H.E., ed., p. 379, 1996; Chakrabarl, S. et al,,
Nature 320:535, 1986; Hu, S. L. et al,, Nature 320:537, 1986; Kieny, M.-P. et al., AIDS Bio/Tt ‘echnology 4:790, 1986; Top, F.
H. et al,, J. Infect. Dis. 124:148, 1971; Chanda, P. K. ¢ al,, Virology 175:535, 1890), pariices of viral or synthetic origin (e.g.,
Kofler, N. et al., J. Immunol. Methods. 192:25, 1996; Eldridge, J. H. ef al, Sem. Hematol. 30:16, 1993; Falo, L. D., Jr. et al,
Nature Med. 7:649, 1995), adjuvants (Warren, H. S., Vagel, 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,, Sclence 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. et al,,
Sem. Hematol. 30:16, 1993). Toxin-targeted delivery lechnologies, also known as receptor mediated targeting, such as
those of Avant Immunotherapeutics, inc. (Needham, Massachusetis) mey also be used.
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In patienis with 181P4012(b)-associated cancer, the vaccine composifions of the invenfon can also be used in
conjunclion with other treatrments used for cancer, eg., surgery, chemotherapy, drug therepies, radiation theraples, efc.
inchuding use in combination with immune adjuvants such as IL-2, IL-12, GM-CSF, and the lke.

Celiular Vacdnes:

CTL epltopes can be determined using spedfic aigorithms to identify peplides within 191P4D12(b) protein that bind
comresponding HLA alleles (8es .g., Teble IV; Epimer™ and Eplmaliix™, Brown Universlly i

; and, BIMAS, :- SYFPETHI).
In a prefarred embodiment, B 191P4D12(b) immiunogen coniains ohe of more amino acid sequences identiied using
techniques well known in e ar, such as the sequences show in Tables VII-XXI and XXil-XLIX or a peplide of 8, 8, 10 or 11
amino acids specified by an HLA Class | motiffsupermotf (e.g., Table IV (A), Table IV (D), or Table [V {E}) and/or a peptide
of at leas! 8 amino eclds that comprises an HLA Class Il moitf/supermolf (e.g., Table IV (B) of Table IV (C)). Asis
appreciated in the art, the HLA Class | binding groove s essentially closed ended so that peplides of only a particular size
range can fit into the groove and be bound, generally HLA Class | epilopas ara 8, 9, 10, or 11 amino acids long. In contrast,
the HLA Class 1! binding groove is essentially open ended; therefore a peplide of about 9 or more amino ackis can be bound
by an HLA Class 1l molscule. Due to the binding groove differences betwesn HLA Class | and !l, HLA Cless | mollfs are
length spacific, 1.e., position two of a Cless | mofif s he second amino ackd in an amino fo carboxyl direcBion of the peptide.
The amino adid positions in a Ciass § moif are relative only to each other, not the overall peplide, i.e., addiflonal amino acids
can be atiached to the amino andor carboxyl termini of 2 moki-bearing sequence. HLA Class H epliopes are often 8, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 amino acids long, or longer than 25 amino acids.

Antibogy-based Vaccines

A wide variety of methods for generating an immune response in 8 memmal are known in the art {for sxample as
-the first step in the generalion of hybridomas), Melhods of generaling an immune response in a mammal comprise exposing
the mammaf's immuna system {o en immunogenic epitope on a proteln (e.g. a 191P4D12(b) protein) so that an immne
response is generated. A typlcal embodiment consists of a method for generating an immiume response fo 191P4D12(b) in a
host, by contacting the host with a sufident amount of at least one 191P4D12(b) B celt or cylotoxic T-cell epliope or analog
theveot, and at least one periodic interval thereafler re-contacting the host with e 191P4D12(b) B cell ar cytatoxic T-cell
epitope or analog thereof. A specific embodiment consists of a method of generating an immune response against a
131P4D12(h)elated protein or a man-made mulleplopic peplids comprising: administering 181P4D12(b) immunogen (e.g.
@ 191P4D12(b) prolein or a peptide fragment thereo, a 191P4D12(b) fusion protain or analog elc.) in a vaccine prepatation
1o a human or another mammal. Typically, such vacdne preparations further contaln a suliable adjuvanl (see, e.g., U.S.
Patent No. 8,146,635} or a universal helper epitope such as a PADRE™ peptide (Epimmune Inc., San Diego, CA; see, e.g,,
Alexander ef al., J. Immuncl. 2000 164¢3); 164(3); 1625-1633; Alexander of al., immunity 1994 1(8); 751-761 and Alexander
elal, immunol. Res. 1998 18{2): 78-92). An altemalive method comprises generating an inmune response kn an individual
againat a 191P4D12(b) immunogen by administering ie vivo to muscle or skin of the individual's body a DNA mofecule that
comprises a DNA sequence thal encodes a 191P4D12(b) immunogen, fhe DNA sequence oparaively knked fo regulatory
sequences which conlrdl the expression of the DNA saquence; wherein the DNA molecule is taken up by cells, the DNA
sequence Is expressed In the calis and an immune response is generated against the immunogen (see, 8.g., U.S. Palen{ No.
5,962,428). Optionally a genalic vaccine facilitator such as anionic lipids; saponing; lecBins; estrogenic compounds;
hydroxylated lower alkyls; dimethy! sutfoxide; and urea s also administered. In addition, an anilidiotypk anfibody can be
adniplsl«ed thal mimics 181P4D12(b), bn order to generale a responsa to the target antigen.

Nucleic Acid Vacdnes,
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Vacclne compositions of the Invention include nucleic acid-mediated modallties. DNA or RNA that encode
protein(s) of the lnvention can be administered to a patlent. Genelic immunization methods can be employed to generale
prophytactic or therapeutic humoral and cellular immune responses direcied egainst cancer cells expressing 191P4D12(b).
Construcls comprising DNA encoding a 191P4D12(b}related proleinimmunogen and appropriate regulatory sequences can
be Injected directly Into muscle or skin of an Individual, such that the cells of the musde or skin take-up the construct and
expross the encoded 191P4D12(b) proteinfimmunogen. Altemalively, 8 vaccine compiises a 191P4D12(b)-related protein,
Expression of the 191P4D12(b)-related protein immunogen resulls In the generaiion of prophylactic or therapeutic humoral
and cellular immunity against cells that bear a 191P4D12(b) protein. Various prophytactic and therapeutic genelic
immunization tachniques known in the art can be used.

Nucleic acid-based dellvery is described, for instance, In Wolff ef. al., Sclence 247:1485 (1990) as
well as U.S. Patent Nos. 5,580,850; 5,589,466; 5,804,566; 5,739,118, 5,736,524; 5,679,647, WO 98/04720. Examples of
DNA-based delivery technologles include ‘naked DNA’, facilltated (bupivicaine, polymers, peptide-medialed) delivery,
cationic lipid complexes, and particle-mediated (“gene gun”) or pressure-mediated delivery (see, 8.9., U.S. Patent No.
5,022,687). '

For therapeutic or prophylactic immunization purposes, proteins of the invention can be exprassed via viral or
bacterial veclors, Various viral gene delivery systems hat can be used in the practice of the invention Include, but are not limited
to, vaccinia, fowlpox, canarypox, adenovirus, influenza, poliovirus, adeno-assoclated virus, lenfvirus, and sindbis virus {see,e.g,,
Restifo, 1998, Cur. Opin. immunol. 8:658-663; Tsang ef al. J, Nall, Cancer Ingt, 87:962-990 (1995)). Non-viral dellvery systems
oan also ba employed by introducing naked DNA encoding a 191P4D12{b)-related proteln info the patient (e.g., In¥amuscularly or
intradermatly) foinduce an anti-tumor response.

Vaccinla virus Is used, for example, as a veclor to express nuclsotide sequences that encode the peptides of the
invention. Upon introduction into a host, the recombinant vaceinia virus expresses the proleln immunogenic peptide, and
thereby clicits a host immuna response. Vacclnia veolors and methods usaful in immunization protocols are described in,
e.g., U.S. Patenl No. 4,722,848. Another vector is BCG (Bacile Calmetta Guerin). BCG veclors are described in Stover ef
al., Nature 351:456-460 (1991). Awida variely of other vectors useful for therapeutic administration or immunization of the
peplides of the invention, e.g. adeno and adeno-associated virus vectors, retroviral vectors, Salmonalia fyphi vectors,
detoxified anthrax toxin vaclors, and the like, will be apparent to those skilled in the art from the description hereln.

Thus, gene delivery systems are used to deliver a 191P4D12(b)-related nucleic acid molecule. In one embodiment, the
fulength human 191P4D12(b) cDNA s employed. In another embodiment, 191P4D12(b) nucleic acid molecules encoding
specific cytotoxic T lymphocyte (CTL) andior antbody epitopes are employed.

Ex Vivo Vaccines

Varlous ex vivo strategies can also be employed to generale an immune response. One approach involves the use of
anfigen presenting cells (APCs) such as dandritic calls (DC) to present 181P4D12(b) anfigen to a paient’s Immune system.
Dendritic cells oxpress MHC class 1 and Il molecules, B7 co-simulator, and 1L.-12, and are thus highly specialized antigen
presenting cels. In prostate cancer, aubologous dendritic cefis pulsed with peptides of the prostale-specific membrane
aniigen (PSMA) are being used in a Phase | cinical trlal to stimulate prostate cancer patients’ immune systems (Tjoa ot al.,
1996, Proslate 28:65-69; Murphy et al., 1996, Prostale 20:371-380). Thus, dendrific cells can be used to present
191P4D12(b) peptides to T cells in the context of MHC class | or Il molecules. 1n ore embodiment, autologous dendritic calls
are pulsed wilh 191P4012(b) peptides capable of binding 1o MHC class | and/or class Il molecules. In another embodiment,
denditic cells are pulsed with the complete 191P4D12{b) protein. Ye! another embodiment involves engineering the
overexpression of a 191P4D12(b) gena in dendritic cells using various impfementing veclors known In the art, such as
adenovirus (Arthur et al., 1997, Cancer Gena Ther. 4:17-25), relrovirus (Henderson ef al., 1898, Cancer Res. 56:3763-3770),
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lentivirus, adeno-associated virus, DNA transfection (Ribas ef 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 191 P4D12(b) can also be engineered lo
express immune modulators, such as GM-CSF, and used as immunizing agents.

XB.) __131P4D12(b) as a Target for Antibody-based Therapy

191P4D12(b) is an altracive target for antibody-based therapeuti strategles. A number of antibody stralegies are
known in the art for targeling both extraceliular and Intracelular motecules (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, systermic administration of 191P4D12(b)-immunoreaciive compositions are prepared that exhibit
excellent sensitivity without toxic, non-specific and/or non-target effects caused by binding of the immunoreactive
composition to non-target organs and issues. Antibodies specifically reactive with domains of 191P4D12(b) are useful to
treat 191P4D12(b)-expressing cancers systemically, either as conjugates with a toxin or herapeutic 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
modulales a function, such as an interaction with a binding partner, and consequently mediates destruction of the tumor celis
andfor inhibils the growlh of the tumor cells. Mechanisms by which such enfibodies exert a therapeutic effect can include
complement-mediated cytolysis, anlibody-dependent cellular cytotoxicity, modulation of the physiological function of
191P4D12(b), inhibition of ligand binding or signal transduction pathways, modulation of tumor cefl differentiation, alteration
of tumor angiogenesis faclor profiles, and/or apoplosis.

Those skilled in the art understand that antibodies can be used to spacifically target and bind immunogenic
molacules such as an Immunogenlc region of a 191P4D12(b) sequence shown In Figure 2 or Figure 3. In addition, skilled
artisans understand that itis 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 anlibodies specific for a molecule expressed by that cell (e.g. 191P4D12(b)), the cytotoxic agent will exert its known
biological effect (.e. cytoloxicity) on those cells.

A wide varlety of compositions and methods for using antibody-cylotoxic agent conjugates fo kill cells are known in
the art. In the context of cancers, ypical methods entail administering to an animal having a tumor a blologically effective
amount of a conjugate comprising a selected cytotoxic and/or therapeufic agent linked to a targeting agent (e.g. an anti-
191P4D12(b) anfibody) that binds lo 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 cylotoxic andior 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 liustrative embodiment is a method of treating an
individual suspected of suffering from metastasized cancer, comprising & step of administering parenterally lo said individual
a pharmaceutical composition comprising a therapeutically effective amount of an antibody conjugated to a cylotoxic 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 af., 1997, Blood 90:3179-3186, Tsunenari ef
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 Immuncl. 19:93-101), leukemia (Zhong ef al., 1996, Leuk. Res.
20:581-589), colorectal cancer (Moun ef al., 1994, Cancer Res. 54:6160-6166; Velders et al, 1995, Cancer Res. 55.4398-
4403), and breast cancer {Shepard ef al., 1991, J. Clin. immunol. 11:117-127). Some therapeutic approaches involve
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conjugation of naked antibody to a toxin or radiolsotope, such as the conjugation of Y® or 19 to anti-CD20 antibodies (e.g.,
Zevalin™, IDEC Pharmaceuticals Carp. or Bexxar™, Coulter Pharmaceuticals), while others involve co-administration of
antibodies and other therapeutic agents, such as Herceptin™ (trasluzumab) with paclitaxel (Genentech, Inc.). The
antibodies can be conjugated to a therapeutic agent. To treat prostate cancer, for example, 191P4D12(b) antibodies can be
adminisiered in conjunction with radiation, chemotherapy or hormone ablation. Also, antibodies can be conjugated to a toxin
such as calicheamicin (e.g., Mylolarg™, Wyelh-Ayerst, Madison, NJ, a recombinant humanized IgGs kappa antibody
conjugated fo antifumor antiblotic calicheamicin) or a maytansinoid (e.g., taxane-based Tumor-Activated Prodrug, TAP,
platform, ImmunoGen, Cambridge, MA, also see e.g., US Patent 5,416,064).

Although 191P4D12(b) anlibody 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. Allematively, antibody therapy of the invention is combined with a
chemotherapeulic or radiation regimen for patients who have not received chemotherapeulic treatment. Additionally,
antibody therapy can enable the use of reduced dosages of concomitant chemotherapy, particularly for patients who do not
folerate the toxicity of the chemotherapeutic agent very well. Fan et al. (Cancer Res. §3:4637-4642, 1993), Prewelt et al.
(intemational J. of Onco. 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(p) anlibody therapy is‘ useful for all stages of cancer, antibody therapy can be particularly
appropriate In advanced or melastafic cancers. Trealment with the antibody therapy of the invention is Indicated for patients
who hava received one or mofe rounds of chemotherapy. Altematively, antibody therapy of the invention is combined with a
chemotherapsutic or radiation regimen for patients who have not received chemotherapeutic treatment. Additionally,
antibody therapy can enable the use of reduced dosages of cohcomitant chemotherapy, particularly for patients who do not
tolerate the toxicity of the chemotherapeutic agent very wall,

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 rellably
indicate the presence and degree of 191P4D12(b) expression. Immunohisiochemical analysis of tumor blopsies or surgical
specimens Is preferred for this purpose. Methods for immunohistochemical analysis of tumor tissues are well known in the
art

Anli-181P4D12(b) monocional antibodies that treat prostate and other cancers include those that initiate a potent
Immune response agalnst the tumor or those that are directly cylotoxic. In this regard, anti-191P4D12(b) monocional
antibodies (mAbs) can eliclt tumor cell lysis by efther complement-mediated or antibody-dependent cell cytotoxicity (ADCC)
mechanisms, both of which require an Intact Fe portion of the immunaglobulin 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 fumor
growth are useful to treat cancers that express 191P4D12(b). Mechanisms by which directly cylotoxic mAbs act include:
inhibition of cell growth, modulation of cellular differentiation, modulation of tumor angiogenesis faclor profiles, and the
induction of apoptosis. The machanism(s) by which a particuler anti-181P4D12(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 palients, the use of murine or other non-human monoclonal antibodies, or human/mouse chimeric mAbs
can Induce moderate to strong immune responses agalnst the non-human antibody. This can resultin clearance of the
antibody from circulation and reduced efficacy. In the most severe cases, such an immune response can lead to the
extensive formation of iImmune 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 elther fully human or humanized and thet bind
specifically to the target 191P4D12(b) antigen with high affinity but exhibit low or no antigeniclty in the patient.

Therapeutic methods of the invention contemplate the administration of single anti-191P4D12(b) mAbs as el as
comblnations, or cocklails, of different mAbs. Such mAb cocktails can have cerlain advantages inasmuch as they contain
mAbs that target different epilopes, exploit different effector mechanisms or combine directly cytotoxic mAbs with mAbs that
rely on immune effector functionality. Such mAbs In combinalion can exhibit synergistic therapeutic effects. in addifion, anti-
181P4D12(b) mAbs can be administered concomitanily with other therapeutic modalities, including but not limited to various
ciemotherapeutic agents, androgen-biockers, immune modulators (e.g., L-2, GM-CSF), surgery or radiation. The anti-
194P4D12(b) mAbs are administeredin thelr *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 an-191P4D12(b) anfibody
preparation, via an acceptable route of administration siich as intravenous injection (iV), typically at a dose in the range of
about0.1,.2, 3, 4,.5,.6,.7,.8,.9,1,2,3,45867.8 9, 10, 15, 20, or 26 mg/kg body weight. In general, doses in the
range of 10-1000 mg mAb per week are effeclive 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 1V, followed by weekly doses of about 2 mgfkg 1V 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 lolerated. As appreciated by those of skilt 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 pafient, the extent of circulating shed 191P4D12(b} antigen, the desired
steady-state antibody concentration lavel, frequency of treatment, and the influence of chemotherapeutic or other agents
used in combination with the treatment methed of the invention, as well as the health status of a pariicular patient.

Optionally, patients should be evaluated for the levels of 191P4D12(b) in a given sample (e.g. the levels of
ciroulaling 191P4D12(b} antigen andlor 191P4D12(b) exprésslng cells) in order o 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 wilh the evaluation of other paramelers (for example, urine cytology andlor
immunoCyt levels in bladder cancer therapy, or by analogy, sarum PSA levels in prostate cancer therapy).

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

XCJ) __191P4D12(b) as a Target for Cellular immune Responses

Vaccines and methods of preparing vaccines that contain an immunogenically effective amount of one or more
HLA-binding peptides as described herein are further smbodiments of the Invention, Furthermaore, vaccines in accordance
with Ihe invention encompass compositions of one or more of the claimed peptides. A peptide can be present in a vaccine
individually. Altematively, the peplide can existas a homopolymer comprising multiple copies of the same peptide, or as a
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heteropolymer of various peptlides. 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/lor 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 eccuning region of an anligen or can be prepared, 6.g., recombinantly or by chemical
synthesis.

Carriers that can be used with vaccines of the invention are well known in the art, and Includs, e.g., thyrogiobulin,
alburmins such as human serum albumin, tetanus toxold, polyamino acids such as poly L-lysine, poly L-glutamic acid,
influenza, hepatills B virus core protein, and the like. The vaccines can contain a physiologically tolerable (Le., acceptable)
diluent such as water, or saline, preferably phosphale 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, CTL responses can be primed by conjugating peplides of
the Invention fo lipids, such as tripalmitoy}-S-giyceryicysteinlysery}- setine (PiCSS). Moreover, an adjuvant such as a
synihetic cytosine-phosphorothiolated-guanine-containing (CpG) oligonucteotides has been found to increase CTL
responses 10- to 100-fold. (sée, e.g. Davila and Cefls, J. Immunol. 165:539-547 (2000))

Upon immunization with a peptide composition In accordanca wilh the invention, via injection, aerosol, oral,
transdermal, transmucosal, intrapleural, intrathecal, of other suitable routes, the immune system of the host responds to the
vaccine by producing large amounts of CTLs and/or HTLs specific for the desired antigen. Consequently, the host becomes
at least partially Immune to later development of cells thal express or overexpress 191P4D12(b) antigen, or derives at least
some therapeutic benefit when the antigen was tumor-associated.

In some embodiments, it may be desirable lo combine the class | peptide components with components that
induce or facilitate neutralizing antibody and or helper T cell responses directed to the target anfigen. A preferred
embodiment of such a composition comprises class | and class il epitopes in accordance with the invention. An altemative
embodiment of such a composition comprises a class | and/or class !l epitope In accordance with the invenlion, along with a
cross reactive HTL epitope such as PADRE™ (Epimmune, San Diego, CA) molscule (described 6.g., In U.S. Patent Number
5,736,142).

Avaccine of the invention can also include anligen-presenting cells (APC), such as dendiitic cells {OC),esa
vehicle o present peptides of the invention. Vaccine compositions can be created in vilro, following dendritic cell
mobilization and harvesting, whereby loading of dendsitic cells ocours in vitro. For example, dendritic cells are ransfected,
a.g., with a minigena in accordance with the invention, or are pulsed with peptides. The dendrilic cell can then be
administered fo a patient to elicit immune responses i vivo. Vaccine composttions, either DNA- or peptide-based, can also
be administered in vivo in combinafion with dendritic cell mobilization whereby loading of dendritic cells ocours in vivo.

Preferably, the following principles are utilized when selecting an array of epitopes for inclusion in a polyepitopic
composition for use in a vaccine, of for selecling discrete epitopes 10 be included in a vaccine andlor to be encoded by
nudleic acids such as a minigene. Itis preferred thateach of the following principies be balanced in order to make the
selaction. The multiple epilopes 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 admlnistration, mimic immune responses that have been observed fo
be correlated with tumor clearance. For HLA Class | this includes 3-4 epilopes that come from at least one fumor associated
antigen {TAA). For HLA Class il a simiiar rationale Is employed, agaln 3-4 epitopes are selecled from at least one TAA (see,
e.g., Rosenberg ot al., Science 278;1447-1450). Epliopes from one TAA may be used in combination with epitopes from one
or more additional TAAs to producs 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
immunogenicly: for HLA Class | an ICso of 500 nM or less, often 200 nM or less; and for Class 1i an {Cso of 1000 nM or less.

3) Sufficlent supermotif bearing-peptides, or a sufficient array of allele-specific motif-bearing peplides, are
selected to give broad population coverage. For examplo, itls preferable to have at least 80% population caverage. A
Monte Carlo analysls, 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 s often useful to select analogs because the
patient may have developed tolerance to the native epitope.

5) Of particular relevance are epitopes referred fo as “nested epitopes.” Nested epitopes accur where at
least two epitopes overlap In a given peplide sequence. A nested peptide sequence can comprise B cell, HLA class | and/or
HLA class [l epitopes. When providing nested epitopes, a general objeclive Is to provide the greatest number of epilopes per
sequence. Thus, an aspect is to avold providing a pepiide that Is any longer than the amino terminus of the amino terminal
epltope and the carboxyl terminus of the carboxyl terminal epitope in the peplide. When providing a multi-epitopic sequence,
such as a sequence comprising nested epltopes, it is generally important to screen the sequence in order ta insure that it
does not have pathological or other deleterious blological properties.

6.) if a polyepitopic protein is crealed, or when creating a minigene, an objective is to generate the smallest
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 arlificial polyepitopic peplide, the size minimization objective is
balanced against he need to integrate any spacer sequences beiween epitopes In the polyepitopic protein. Spacer amino
acid residues can, for example, be introduced to avoid junctional epltopes (an epitope recognized by the immune system, not
present in the target antigen, and only created by the man-made juxtaposition of epitopes), or fo facliitate cleavage between
epilopes and thereby enhance epitope presentation. Junctional epitopes are generally to be avolded because the recipient
may generate an mmune response to that non-native epitope. Of particular concern is a junctional epitope thatis a
*dominant epitope.” A dominant epltope may lead io such a zealous response that immune responses lo olher epitopes are
diminished or suppressed.

7) Where the sequences of multiple variants of the same target protein are present, potential peplide
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 8-mer core of a class |l binding peptide be conserved in a
deslgnated percentage of the sequences evaluated for a specific protein antigen.

X.C.4. Minigens Vaccines

A number of different approaches are avallable which allow simultaneous delivery of multiple epitopes. Nucleic
acids encoding the peplides of the Invention are a particularly useful embodiment of the invention. Epilopes for inclusionina
minigene are preferably selected according to the guidelines set forth in the previous section. A preferred means of
administering nuclelc acids encoding the peptides of the invention uses minigene constructs encoding a peplide comprising
one or multiple epltopes of the invention.

The use of mult-epitope minigenes is described below and In, Ishicka ef al., J. Immunol. 162:3915-3925, 1999; An,
L. and Whition, J.L., J. Virol. 71:2292, 1997; Thomson, S. A, ef al., J. fmmunol. 157:822, 1996; Whitton, J. L. et al., J. Virol.
87:348, 1993; Hanke, R. of al., Vaccine 16:426, 1988. For exarﬁple, a multi-eptiope DNA plasmid encoding supermotif-
andlor molif-bearing epltopes derived 191P4D12(b), the PADRE® universal helper T cell epitope or muitiple HTL epitopes
from 191P4D12(b) (see e.g., Tables VIIl-XXI and XXIl fo XLIX), and an endoplesmic reticulum-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-eptopic minigene can be confirmed in iransgenic mice to evaluate the magnitude of
CTL induction responses against the epitopes tested. Further, the immunogenicity of DNA-encoded epitopes in vivo can be
corretated with the in vitro responses of specific CTL lines against target cells fransfected with the DNA plasmid. Thus, these
experiments can show that the minigene serves to both: 1.) generale a CTL response and 2.) that the induced CTLs
recoghized celis expressing the enceded epitopes.

For example, to create a DNA sequence encoding the selected epitopes (minigene) for expression in human cells,
the amino acid sequences of the epllopes may be reverse translated. Ahuman codon usage fable can be used lo guide the
cadon cholce for each amino acid. These epitope-encoding DNA sequences may be directly adjoined, so that when
ranslated, a continuous polypeplide sequence s crealed. To optimize exprassion and/or immunogenicity, additional
elements can be incorporaled into the minigene design, Examples of amino acid ssquences that can be reverse translated
and Included in the minigene sequence include: HLA class | epitopes, HLA class Il epitopes, antibody epitopes, a
ublquitination signal sequence, and/or an endoplasmic reliculum targeting signal. In addition, HLA presentation of CTL and
HTL epitopes may be improved by including synthelic (e.g. poly-alanine) or naturally-occurring flanking sequences adjacent
to 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 o 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 veclor.

Standard regulatory sequences well known lo those of skill in the art are preferably included in the vector to ensure
expression In the target cells. Several vector elements are desireble: a promoter with a down-stream cloning site for
minigene Insertion; a polyadenylation signal for efficient transcriplion termination; an E. co¥ origin of replication; and an E.
coli selectable marker (e.g. ampicillin or kanamyain 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 deslred to optimize minigene expression and immunogenicity. in some
cases, introns are required for efficlent gene expression, and one or more synthetic or naturally-occurring infrons could be
incorporated into the transcribed region of the minigena, The inclision of mRNA stabllization 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. col strain, and DNA is prepared using standard techniques.
The orientation and DNA sequence of the minigene, as well as ali 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 bo play a rolain the immunagenicity 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 allows production of both the minigene-encoded
epitopos and a second protcin (included to enhance or 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 lo intracellular targefing signals and
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expressed separalely from expressed CTL epilopes; this allows direction of the HTL epitopes to a cell compartment different
than that of the CTL epltopes. If required, this could facilitate more efficient entry of HTL epitopes into the HLA class Il
pathway, fhereby Improving HTL induction. in contrasl 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. col, followed by
purification. Aliquols from the working cell bank are used to inoculate growth medium, and grown to saturation in shaker
flasks or a bloreaclor according lo welk-known techniques. Plasmid DNA can be purified using standard bioseparation
technologies such as solid phase anlon-exchange resins supplied by QIAGEN, Inc. (Valencia, California). If required,
supercoilad DNA can be Isolaled 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
reconsfitution of lyophilized DNA in sterile phosphate-bufer saline (PBS). This approach, known as “naked DNA," is
currently being used for intramuscular (IM) administraton in clinical trials. To maximize the immunotherapeutic effects of
minigene DNA vaccines, an alterative method for formulating purified plasmid DNA may be desirable. A variety of methods
have been desctibed, and new techniques may become available. Cationic lipids, glycolipids, and fusogenic fiposomes can
‘also be used in the formutation (see, e.9., as described by WO 93/24640; Mannino & Gould-Fogerite, BloTechniques 6(7):
682 (1988); U.S. Pat No. 5,279,833; WO 91/06309; and Felgner, 6f al,, Proc. Nat! Acad. Sci. USA 84:7413 (1987). In
addition, peplides and compounds referred to collectively as protective, interaclive, non-condensing compounds (PINC)
could also be complexed to purified plasmid DNA to influence variables such as stability, Intramuscular dispersion, or
trafficking o spedific organs or cell types.

‘ Target cell senslization can be used as a functional assay for expression and HLA class | presentation of
minigene-encoded CTL epitopes. For example, the plasmid DNA s introduced into a mammalian cell line that is sultable as
atarget for standard CTL chromium release assays. The iransfection method used will be dependent on the final
formulation. Eleciroporation can beused 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-61 (5Cr) labeled and used as target cells for
epitope-specific CTL lines; cylolysls, 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 immunogenicity is a second approach for functional testing of minigens DNA formulations. 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 (1.p.) for lipid-complexed DNA). Twenty-one days afier
immuntzation, 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 pepfide-loaded, 5'Cr-labeled target
cells using siandard techniques. Lysis of target cells hat were sensitized by HLA loaded with peptide epitopes,
corresponding to minigene-encoded epitopes, demonstrates DNA vaocine function for in vivo induction of CTLs.
Immunogenicily of HTL epitopes is confirmed in transgenic mice in an analogous manner.

Alternalively, the nucleic aclds 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 altemative
embodiment, DNA can be adhered lo particles, such as gold pariicles,

Minigenes can also be delivered using other baclerial or viral delivery systems well known in the art, e.g., an
expression construct encoding epilopes 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 CTL peptides of the invention can be modified, e.g., analoged, to provide desired
attributes, such as improved serum half life, broadened population coverage or enhanced immunogenicity.

For inslance, the ability of a peptide to Induce CTL activity can be enhanced by linking the peptide lo a sequence
which contains atleast one epitope that is capable ofinducing a T helper cell response. Although a CTL peptide can be
diractly 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 moleculeé, such as amino acids or amino acid mimetics, which are
substantially uncharged under physiological conditions. The spacers are ypically selected from, e.g., Ala, Gly, or other
neutral spacers of nonpolar amino acids or neutral polar amino adds. 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 two residues, more usually three to six residues and sometimes 10 or more residues. The CTL
peptide epitope can be linked to the T helpsr peptide epitope either directiy or via a spacer ¢ither 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 peplide is one that is recognized by T helper cells present in a majority of
genefically diverse population. This can be accomplished by selecting peptides that bind fo many, most, or all of the HLA
class l molecules. Examples of such amino acid bind many HLA Class Il molecules include sequences from anligens such
as letanus foxoid at positions 830-843 (QYIKANSKFIGITE; SEQ ID NO: 44), Plasmodium falclparum dircumsporozoite (CS)
protein at positions 378-398 (DIEKKIAKMEKASSVFNVVNS; SEQ ID NO: 45), and Streplococcus 18kD protein at positions
116-131 (GAVDSILGGVATYGAA; SEQIDNO: 46). Other examples include peptides bearing a DR 1-4-7 supermotf, or
elther 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 (ses, 6.g., PCT publication WO 85/07707). These
synthetic compounds called Pan-DR-binding epitopes (e.g., PADRE™, Epimmuns, 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 IDNO: 47), where *X" is either cyclohexylalanine, phenylalanine, or tyrosine, and ais
elther D-alanine or L-alanine, has been found to bind o most HLA-DR dleles, and to stimulate the response of T helper
lymphocytes from most Individuals, regardiess of their HLA type. An allemative of a pan-DR binding epitope comprises all
4 ” 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 biological praperties.: For exampls, they can be modified
to Include D-amino acids lo increase their resistancs o proteases and thus exlend their serum half life, or they can be
conjugated to other molecules such as lipids, proteins, carbohydrates, and the like to increase their biological aclivity. 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 b include in the pharmaceutical compositions of the invenfion at Isast
one component which primes B lymphocyles or T lymphocytes. Lipids have been identified as agents capable of priming
CTL in vivo. Forexample, palmitic acid residues can be attached to the e-and o~ amino groups of a lysine residue and then
linked, 6.g., via one or more linking residues such as Gly, Gly-Gly-, Ser, Ser-Ser, or the like, lo 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., incomplele Freund's adjuvant. In a preferred embodiment, a particularty effective
immunogenic composition comprises palmilic acid atiached to &- and a- amino groups of Lys, which Is aftached via linkage,
6.g., Ser-Ser, to the amino ferminus of the immunogenic peptide.
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As anolher example of fipid priming of CTL responses, E. colf lipoprotelns, such & tripalmitoyt-S-
glycerylcysteinlyseryl- serine (P3CSS) can be used to prime virus specific CTL when covalently attached to an appropriate
pepiide (see, e.g., Deres, ef al., Nalure 342:561, 1989). Peptides of the invention can be coupled fo P3CSS, 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 antibodies can also be primed with PaCSS-conjugated epitopes, two such compositions
can be combined to more effectively elicit both humoral and cell-mediated responses.

X.C4. Vaccine Compositions Comprising DC Pulsed with CTL andlor HTL Peptides

An embodiment of a vaccine composttion In accordance with the Invention comprises ex vivo administration ofa
cocktail of epitope-bearing peptides to PBMC, or isolaled DC therefrom, from the patlent's blood. A pharmaceutical to
faciiitate harvesting of DC can be used, such as Progenipoietin™ (Phamacia-Monsanto, St Louls, MO) or GM-CSF/IL-4.
After pulsing the DC with peplides 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 fo 191P4D12(b).
Optionally, a helper T cell (HTL) peptide, such as a nalural or artificlal loosely restricted HLA Class Il peptide, can be
included to facilitate the CTL response. Thus, a vaccine in accordance with the invention Is used to treat a cancer which
expresses or overexpresses 191P4D12(b).

XD, __Adoptive Immunotherapy
Antigenic 191P4D12(b)-related peptides are used to elicit a CTL and/or HTL response ex vivo, as well. The

resulling CTL or HTL cells, can be used to treat tumors in pafients that do not respond o other conventional forms of
therapy, or will nol respond to a therapeutic vaccine peplide or nucleic acid in accordance with the invention. Ex vivo CTL or
HTL responses to a particular antigen are induced by ihcubating in tissue culture the patient's, or genetically compaiible, CTL
or HTL precursor cells fogether with a source of antigen-presenting cells (APC), such as dendrltic cells, and the appropriate
immunogenic peplide. After an appropriate incubation time (typically about 7-28 days), in which the precursor cells are
activaled and expanded into effector clis, 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 dendrilic cells may also be used as
antigen presenting cells,

X.E.  Administration of Vaccines for Therapeutic or Prophylactic Purposes
Pharmaceutical and vaccine compositions of the invention are typically used to treat andlor prevent a cancer that

expresses or overexpresses 191P4D12(b). In therapeutic applications, paptide and/or nucleic acid compositions are
administered to a palient in an amount sufficient lo elicit an effective B cell, CTL andfor HTL response to the antigen and to
cure or at least partially arrest or slow symptoms and/or complications. An amount adequale to accomplish this is defined as
“therapautically effective dose.” Amounts effective for this use will depend on, e.g., the particular compasilion administered,
the manner of administration, the stage and severity of the disease being treated, the weight and general state of heaith of
the palient, 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 lumor that expresses 191P4D12(b). The pepfides or DNA
encoding them can be administered individually or as fusions of one or more peptide sequences, Patients can be freated
with the immunogenic peptides separately or in conjunction with other treatments, such as surgery, as appropriale.
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For therapeutic use, administration should generally begin at the first diagnosis of 191 P4D12(b)-assoclated cancer.
This is foltowed by boosting doses unfil at least symptoms are substantially abated and for a period thereafter. The
embodiment of the vaccine composition (i.e., including, but not fimited to embodiments stich as peptide cockialls,
polyepitoplc polypeptides, minigenes, or TAA-spacific CTLs or pulsed dendritic calls) delivered to the palient may vary
according to the stage of the disease or the palient's health status. For example, ina patient with a tumor that expresses
191P4D12(b), a vaccine comprising 191P4D12(b)-specific CTL may be more efficacious in killing tumor cells in patient with
advanced disease than allernative embodiments.

it is generally important to provide an amount of the peplide epitope delivered by a mode of administration
sufficient to stimulate effectively a cytotoxic T cell response; compositions which stimulate heiper T cell responses can also
e 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 pig 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 aciivity of CTL and HTL obtalned from
the palient's blood. Administration should continue unii at least clinical symploms or laboratory tests indicate that the
neoplasia, has been efiminated or reduced and for a period thereafler. The dosages, routes of administration, and dose
schedules are adjusted in accordance with methodologles known in the art.

In cerlain embodiments, the peptides and composttions of the present invention are employed in serious disease
slales, that is, life-lhreatening or potentially kfe threatening sltuations. tn such cases, as a result of the minimal amounts of
exiraneous 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 freating physician to administer substantial excessas 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 unif 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 ig. Dosage values for a human typically range
from about 500 (g to about 50,000 pig per 70 kilogram palient. This is followed by boosting dosages of between about 1.0
g to about 50,000 ug of bepﬂde 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 phamaceutical compositions for therapeutic treatment are intended for parcnteral, 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, intradermally, or intramuscularly. Thus, the invention provides
compositions for parenteral adminisiration which comprise a solution of the immunogenic peplides dissolved or suspended in
an accaplable carler, preferably an aqueous carrler.

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

The compositions may contain pharmaceutically acceptable auxillary 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 chiorids, potassium chioride, calcium chloride, sorbitan
monolaurate, friethanolamine oleate, sic. )

The concentration of peptides of the invention in the pharmaceutical formulations can vary widely, Le., 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 fiuid volumes, viscosilies, efc., in accordance with the particular mode of administration selected.

A human unit dose form of a composltion is typically included in a pharmaceutical composition that comprises a
human unit dose of an acceptable carier, 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 (ses, 6.9., Remington's
Pharmaceutical Sclences, 17% Edition, A. Gennaro, Editor, Mack Publishing Co., Easton, Pennsylvania, 1985). For example
a peptide dose for Initiel immunization can be from about 1 to about 50,000 pg, generally 100-5,000 pg, for a 70 kg patient
For example, for nucleic acids an Inifal immunization may be performed using an expression vector in the form of naked
nudelc acid administered M (or SC or ID) in the amounts of 0.5-5 mg at mulliple sites. The nucleic acid (0.1 to 1000 ng)
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° pfu.

For antibodies, a treatment generally involves repeated administration of the ant-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 weskly doses of
about 2 mglkg IV of the anti- 191P4D12(b) mAb preparation represents an acceptable dosing regimen. As appreciated by
those of skil in the art, various factors can influence the ideal dose in a particular case. Such factors includs, for example,
half life of a composition, the binding affinity of an Ab, the immunogenicity of a substance, the degres of 191P4D12(b)
expression in the patient, the extent of circulating shed 191P4D12(b) anfigen, the desired steady-state concentration level,
frequency of treatment, and the influence of chemotherapeutic or other agents used in combination with the ireatment
method of the invention, s well as the health status of a particular patient. Non-limiting preferred human unit doses are, for
example, 500pg - 1mg, 1mg - 50mg, 50mg - 100mg, 100mg - 200mg, 200mg - 300mg, 400mg - 500mg, 500mg - 600mg,
600mg - 700mg, 700mg - 800mg, 800mg - 800mg, 900mg - 19, or Tmg - 700mg. In certaln embodiments, the dose is in a
range of 2-5 mg/kg body weight, e.g., with follow on weekly doses of 1-3 mg/kg; 0.5mg, 1,2,3,4,5,6,7,8,9, 10mg/kg body
weight followed, e.g., in two, thres of four weeks by weekly doses; 0.5 - 10mgkg body weight, e.g., followed In two, three or
four weeks by weekly doses; 225, 260, 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 for2,3,4,506,7,8,919,11,12
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 paramelers 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 mg/kg up o an
independently selected upper fimit, greater than the fower limit, of aboui 60, 80, 100, 200, 300, 400, 500, 750, 1000, 1500, .
2000, 3000, 4000, 5000, 6000, 7000, 8000, 8000 or 10,000 mg/kg. For example, a dose may be about any of the following:
0.1 to 100 mgkg, 0.1 to 50 mglkg, 0.1 to 25 mgkg, 0.1 to 10 mgkg, 1 to 500 mg/kg, 100 to 400 mgfkg, 200 to 300 mg/kg, 1
to 100 mg/kg, 100 to 200 mg/kg, 300 to 400 mg/kg, 400 to 500 mgfkg, 500 to 1000 mg/kg, 500 to 5000 mg/kg, or 500 to
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10,000 mg/kg. Geneally, parenteral routes of adminisiration may require higher doses of polynucleotide compared to more
direct application fo the nucleotide to diseased fissus, 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 skillin the art, a fherapeutic effect depends on a number
of factors. Dosages are generally salected by the physician or other health care professional In accordance with a variety of
parameters known in the art, such s severity of symptoms, history of the patient and the like. A dose may be about 104
cells o about 108 cells, about 108 cels to about 108 cells, about 108 to about 10" calls, or about 108 to about 5 x 10 celis.
A dose may also about 105 cells/m2to about 10% cells/m?, or about 108 cefls/m? to about 108 cells/m? .

Proteins(s) of the invention, and/or nucleic acids encoding the protein(s), can also be admmlslered via liposomes,
which may also serve to: 1) target the proteins(s) to a particular tissue, such as lymphoid issue; 2) to target selactively to
diseases cells; or, 3) lo increase the half-life of the peptide composition. Liposomes include emulsions, foams, micelles,
insoluble monolayers, liquid crystals, phosphalipid dispersions, lamellar layers and the like. In these preparations, the
peptide to be delivered is incorporaled as part of a liposome, alone or In conjunction with a molecule which binds to a
recaptor prevalent among lymphold cefls, 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 lymphold cells, where the liposomes then deliver the peptide compasitions. 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 gulded by
consideration of, e.g., liposome size, acid lability and stability of the iposomes in the blood stream. A varisty of methods are
avallable for preparing liposomes, &s described in, 6.9., Szoka, ot al., Ann. Rev. Blophys. 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 o 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, lopically, efc. in a dose which varies according
to, Infer alfa, the manner of administration, the pepfide being delivered, and the stage of the disease being treated.

For solid compositions, conventional nontoxic solid carrders may be used which include, for example,
pharmaceutical grades of mannitol, lactoss, starch, magnesium stearate, sodium saccharkn, talcum, cellulose, glicose,
sucrose, magnesium carbonate, and the like. For oral administration, a pharmaceufically 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 peplides 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 pariial esters of fatty acids containing from about 6 o 22 carbon atoms, such as caproic, octanolc, 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
composltion, preferably about 0.25-5%. The balance of the composition s ordinarily propsfiant. A carier can also be
included, as desired, as with, e.g., lecithin for intranasal dellvery.

X1.) Diagnostic and Prognostic Embodiments of 191P4D12(b).
As disclosed herein, 191P4D12(b) polynucieotides, polypeptides, reactive cytotoxic T cells (CTL), reactive helper T
cells (HTL) and anti-polypeplide antibodies are used in well known diagnostic, prognostic and therapeutic assays that
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examine conditions associated with dysregulated call growth such as cancer, In particular the cancers listed in Table | (see,
eg. both its specific pattem of tissue expression as well as its overexpression in ceriain cancers as described for example in
the Example entitled “Expression analysls of 191P4D12(b} in normal tissues, and patient specimens”).

191P4D12(b) can be analogized fo a prostate associatod antigen PSA, the archetypal marker that has been used
by medical pracitioners for years to identify and monitor the presence of prostate cancer (see, e.g., Merrill et al., J. Urol,
163(2): 503-5420 (2000); Polascik et al., J. Urol. Aug; 162(2):293-306 (1999) and Fortier et al., J. Nat. Cancer Inst, 91(19):

v 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., nt J Mol Med 1998 Jul 4(1):88-102 and Minimoto of al,, Cancer Detect Prev 2000;24(1):4-12). Therefore,
this disclosure of 191P4D12(b) polynucleotides and polypeplides (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 methods that are analogous fo those used, for example, in a varisty of diagnostic assays directed
to examining conditions associated with cancer.

Typlcal embodiments of diagnostic methods which utilize the 191P4D12(b) polynucieotides, 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 Northem analyss, 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 l., J. Urol. 163(4): 1189-1180 (2000)) to observe the presence and/or the
level 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
prostale and other cancers expressing this gene. Altematively, just as PSA polypeptides are used fo generale antibodies
specific for PSA which can then be used 1o observe the presence andlor the leve! of PSA proteins in methods to monitor
PSA protein overexpression (see, eg., Stephan ef al., Urclogy 55(4):560-3 (2000)) or the metaslasis of prostate cells (see,
¢.g., Alanen ef al., Pathol. Res. Pract. 192(3):233-7 {1996}), the 191 P4D12(b) polypeptides described herein can be utilized
fo generate antibodies for use in defecting 191P4D12(b) overexpression of the metastasts of prostate cells and celis of other
cancers expressing this gene.

Spec'iﬁcally, because metastases involves the movement of cancer cells 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 blologicat sample for
the presence of cells expressing 191P4D12(b) polynucletides and/or polypeptides can be used to provide evidence of
metastasis. For example, when a biological sample from tissue that does not normally confain 191P4D12(b)-expressing cells
(lymph node) Is found to contain 191P4D12(b)-expressing cells such as the 191P4D12(b) expression seen in LAPC4 and
LAPCY, xenagrafts isolated from lymph node and bone melastasis, respectively, this finding is Indicative of metastasis.

Atternatively 191P4D12(b) polynucleotides and/or polypeptides can be used fo provide svidence of cancer, for
example, when cells in a biological sample that do not normally express 191 PA4D12(b) or express 191P4D12(b) at a different
evel are found to express 191P4D12(b) or have an increased expresslon of 191P4D12(b) (ses, 6.9, 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 generale supplementary evidence of metaslasis by lesting the biological sample for the
presence of a second fissue restricted marker in addition to 191P4D12(b)) such as PSA, PSCA et. (see, e.g., Alanen ef al.,
Pathol. Res. Pracl. 192(3): 233-237 (1996)).

The use of inmunohistochemistry to identify the presence of a 191P4D12(b} polypeplide within a lissue 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 @ way of diagnosing presence of disease, disease stage,
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progression and/or tumor aggressiveness. Such an aniibody can also delect an allered distribulion of the polypeptide within
the cancer cslis, as compared to comesponding non-malignant tissue.

The 191P4D12(b) polypeptide and immunogenic compositions are also useful in view of the phenomena of altered
subcelluler protein localization in disease states. Alteration of cells from normal fo diseased state causes changes in celiular
morphology and is often associaled 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, resulting in disiribution of the
protain in a non-polar manner over the whole cell surface.

The phenomenon of allered subcellular protein localization in a disease state has been demonstrated with MUC1
and Her2 prolein expression by use of immunchistochemical means. Normal epithelial cells have a typical aplcal distribution
of MUCH, in addition to some supranuclear localization of the glycoprotein, whereas malignant lesions often demonstrate an
apolar staining pattern (Diaz e al, The Breast Journal, 7; 40-45 (2001); Zhang el al, Clinical Cancer Research, 4; 2669-2676
{1998): Cao, et al, The Journal of Histochemistry and Cytochemistry, 45: 1547-1557 (1997)). in addition, nomal breast
epithelium is either negative for Her2 protein or exhiblls only a basolateral distribution whereas malignant cells can express
the protein over the whole cell surfacs (De Potter, of d, Internaional Journal of Cancer, 44; 969-974 (1989): McCormick, et
al, 117, 935-943 (2002)). Aiternatively, distribution of the protein may be altered from a surface only localization to include
diffuse cyloplasmic 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 prolein in the csll, as detecled by immunohistochemical methods, can
also provide valuable information concerning 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 cefl surface location
makes the cells favorably amenable to antibody-based diagnostic and treatment regimens. When such an alferation of
protein localization occurs for 181P4D12(b), the 191P4D12(b) protein and immune responses relaled 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 io make important diagnostic and therapeutic dscisions.

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 antibodies 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 skilled in the art.

Just as PSA polynucleotide fragments and polynucleotide variants are employed by skilled artisans for use in
methods of monitoring PSA, 191P4D12(b) polynucleolide 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 saquence. lllustrating this, primers used to PCR amplify a PSA polynucleotide must include
less than the whole PSA sequenca to function in the polymerase chaln 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 ampilfy
different portions of a polynucleotide of interest or to oplimize amplification reactions (see, €.g., Caetano-Anolles, G.
Biotechniques 25(3): 472-476, 478480 (1998); Robertson et al., Methods Mol. Biol. 98:121-154 (1998)). An additional
{llustration of the use of such fragments Is provided inthe Example entitied *Expression analysis of 191P4D12(b) in normal
fissues, 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 addilion, variant polynudleolide sequences are typically used as primers and
probes for the corresponding mRNAs in PCR and Northern analyses (see, e.g., Sawal of al,, Fetal Diagn. Ther. 1996 Nov-
Dec 11(6):407-13 and Current Protocols in Molecufar Biology, Volume 2, Unit 2, Frederick M. Ausubel ef al. eds., 1995}).
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Polynucleotide fragments and varfants are useful in this context where they are capable of binding o a target polynucleotide
sequence (e.g., a 191P4D12(b) polynucleotide shown in Figure 2 or variant thereof) under conditions of high stringency.

Furthermore, PSA polypeplides which contain an epitope that can be recognized by an antibody or T cell that
spectfically binds lo that epitope are used in methods of monitoring PSA. 191P4D12(b) polypeplide fragments and
polypeptide analogs or variants can also be used in an analogous manner. This practice of using polypeptide fragments or
polypeptide variants to generate antibodies (such as anti-PSA antibodies of T cells) is typical in the art with a wide variety of
systems'such as fusion proteins being used by pracﬁtioners (see, e.g., Current Protocols In Molecular Biology, Volume 2,

" Unit 16, Frederick M. Ausubel of al. eds., 1995). In this conlext, each epitope(s) functions to provide the architecture with
which an antibody or T cell is reactive. Typically, skilled arlisans create a varlety of different polypeptide fragments that can
be used in order to generate immune responses specific for different portions of a polypeplide of interest (see, e.g., U.S.
Patent No. 5,840,501 and U.S. Patent No. 5,939,633). For example it may be preferable lo utilize a polypeptide comprising
one of the 191P4D12(b) biological mofifs discussed herein or a motif-bearing subsbquenoe which is readily identified by one
of skill in the art based on motifs available in the art. Polypeptide fragments, variants or analogs are typically useful in this
context as long as they comprise an epilope capable of generating an anfibody or T cell specific for a target polypeptide
sequence (e.g. a 191P4D12(b) polypeplide shown in Figure 3).

As shown hereln, the 191P4D12(b) polynucieotides and polypeptides (as well as the 191P4D12(b) polynudieotide
probes and anti-191P4D12(b) antibodles o T cells used o identify the presence of these molecules) exhibit specific
properties that make them usefui in diagnosing cancers such as those listed in Table I. Diagnostic assays that measure the
presence of 191P4012(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 simllar 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 lest for PSA alone (see, e.g., Alanen et &l,, Pathol. Res. Pract. 192(3): 233-237 (1996})), and consequently,
malerials such as 191P4D12(b) polynucleotides and polypeptides (as well as the 191P4D12(b) polynucieotide probes and
ant--191P4D12(b) antibodies used ko identify the presence of these molecules) need 1o be employed to confimn a metastases
of prostatic origin. '

Finally, in addition to their use in diagnostic assays, the 191P4D12(b) polynucieotides disclosed herein have a
number of other uliies such as their use In the identffication 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 191P4D12(b}-related proteins and
polynucleotides disclosed herein have other utiliies such as their use in the forensic analysis of issues of unknown origin
(see, e.g., Takahama K Forensic Sci int 1986 Jun 28,80(1-2). 63-8).

Additionally, 191P4012(b)-related proteins or polynucleotides of the invention can be used to treat a pathologic
condition characlerized 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 fo generate an immune response to a 191P4D12(b) anfigen.
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 191P4D12(b) function,
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XiLA) lnhibition of 191P4D12(b) With Intracellular Antibodies
In one approach, a recombinant vector that encodes single chain antibodies that specifically bind to 191P4D12(b)

are infroduced into 191P4D12(b) expressing celis via gene transfer tachnologies. Accordingly, the encoded single chain
anli-191P4D12(b) antibady Is expressed intracellularly, binds to 191 PAD12(b) proteln, and thereby inhibits its function.
Methods for engineering such intraceliuiar single chain antibodies are well known. Such intracellular antibodies, also known
as "Intrabodles, are specifically targeled to a particular compariment within the cefl, 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). Inkabodies have been shown to virtually efiminate the expression of
otherwise abundant cell surface receptors (see, e.g., Richardson ef al., 1995, Proc. Nati. Acad. Sci, USA 92: 3137-3141;
Beerli et al,, 1994, J. Biol. Chem. 289: 23931-23936; Deshane ef al., 1394, 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 chaln antibodies are expressed as a single chain
variable reglon fragment joined to the light chain constant region. Waill-known intracellular trafficking signals are engineered
into recombinant polynucleotide veclors 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
o Incorporate a leader peptide and, optionally, a C-terminal ER retention signal, such as the KDEL amino acid motif.
Intrabodiles intended to exert activity in the nucleus are enginesred to include a nuclear localization signal. Lipid moleties are
joined to intrabodies in order to tether the Infrabody to the cytosolic side of the plasma membrane. Intrabodies can also be
fargeted to exert function In the cytosol. For example, c}tosoiic intrabodies are used lo sequester factors wilhin the cytosol,
thereby preventing them from baing transported to their natural celfular destination.

In one embodiment, intrabodies are used to capture 191P4D12(b) in the nucleus, thereby preventing iis activity
within the nucleus. Nuclear targeting signals are engineered into such 191P4D12(b) intrabodies in order {o 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 fo a 191P4D12(b) protein are used to prevent 191P4D12(b)
from gaining access to the nucleus, thereby preventing it from exerting any biological aclivity within the nucleus (e.9.,
preventing 191P4D12(b) from forming transcription complexes with other factors).

in order to specifically direct the expression of such Intrabodies to particular cells, the transcription of the intrabody
is placed under the regulatory control of an appropriate tumor-specific promoter and/or enhancer. In order fo target infrabody
expression specifically to prostale, for example, the PSA promoter and/or promoter/enhancer can be utilized (See, for
oxample, U.S. Patent No. 5,919,652 issued 6 July 1999).

XILB.)__Inhibition of 191P4D12(b) with Recombinant Proteins

In another approach, recombinant molecules bind to 191P4D12(b) and thereby inhibit 191P4D12(b) function. For
example, these recombinant molecules prevent or inhibit 181P4D12(b) from accessing/binding to its binding partner(s) or
associating with other protein(s). Such recombinant molecules can, for example, contain the reactive part(s) of a 191P4D12(b)
spedific antibody molecule. In a particular embodiment, the 191P4D12{b) binding domain of a 191P4D12(b) binding partner is
engineered Into a dimeric fusion protein, whereby the fuslon protein comptises two 191P4D12(b) figand binding domains finked fo
the Fc portion of ahuman lgG, such as human IgG1. Such IgG portion can contaln, for example, fhe Cx2 and Cx3 domains and
the hinge reglon, but not the Cu1 domain. Such dimeric fuslon proteins are administered In soluble form to patients suffering from
a cancer assodiated with the expression of 191P4D12(t), whereby the dimeric fusion protein specifically binds to 191P4D12(b)
and blocks 191P4D12(b) Interaction with a binding pariner. Such dimeric fusion proteins are further combined into multimeric
proteins using known antibody finking technologies.
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ey | on of 191P4D12(b) Transcri or Translation

The present invention also comprises varlous methods and compositions for inhibiting the franscription of the
191P4D12(b) gene. Similarly, the Invention also provides methods and compositions for inhibiting the translaion of
191P4D12(b) mRNA into protein. ‘

In one approach, a method of inhibiting the ranscription of the 191P4D12(b) gene comprises contacting the
191P4D12(b) gene with a 191P4D12(b) antisense polynucleotide. In another approach, a method of inhibiling 191P4D12(b)
mRNA translation comprises contacting a 181P4D12(b) mRNA with an antisense polynucleotide. In another approach, a
191P4D12(b) specific ribozyme s used to cleave a 191P4D12(b) message, thereby inhibitng translation. Such antisense
and ribozyme based methods can also be directed to the regulatory regions of the 191P4D1 2(b) gene, such as 181P4D12(b}
promoter and/or enhancer elements. Similarly, proteins capable of inhibiting a 191P4D12(b) gene transcription factor are
used to inhibit 191P4D12(b) mRNA transcription. The various polynucleotides and compositions useful in the
aforementioned methods have been described above. The use of anlisense and ribozyme molecules to inhibit transcription
and franslalion is well known in the art.

Other factors that inhibit the franscription of 191P4D12(b) by interfering with 191P4D12(b) transcriptional activation
are also useful 1o treat cancers expressing 191P4D12(b). Similarly, factors that interfere with 181P4D1 2(b) processing are
useful to treat cancers that express 191P4D12(b). Cancer treatment methods ulilizing such factors are also within the scope
of the invention.

Xi.D) General Considerations for Therapeutic Strategies

Gene transfer and gene therapy technologies can be used to defver therapeutic polynucleotide molecules to tumor ceils
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) transcription, and so forth, can be delivered to farget
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) andior less frequent adminisiration, an advantage for all patients and particularly for those that
do not tolerale the toxicity of the chemotherapeutic agent well.

The anti-tumor activity of a particular compostion (e.g., anfisense, ribozyme, intrabody), or a combination of such
compositions, can be evaluated using various in vitro and in vivo assay systems. In vitro assays that evaluate therapeutic activity
include cell growth assays, soft agar sssays and other assays indicafive oftumor promoting activity, binding assays capable of
dstermining the extent to which a therapeutic composition willinhibit the binding of 191P4D12(b) fo a binding partner, etc.

In vivo, the effect of a 191P4D12(b) therapeuic composition can be evaluated in @ suitable animal model. For example,
xenogenic prostate cancer models can be used, whereln human prostate cancer explants or passaged xenograft fissues are
introduced into immune compromised animals, such as nude or SCID mice (Kiein ef al., 1997, Nature Medicine 3: 402-408). For
example, PCT Palent Applicaion WO098/16628 and U.S. Patent 6,107,540 describe various xenografl models of human
prostate cancer capable of recapituating 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 formalion, tumor regression or melastasis, and the like.

In vivo assays that evaluate the promotion of apoptosis are useful in evaluating therapeutic compositions. In one
embodiment, xenografts from tumor bearing mice treated with the therapsutic composition can be examined for the presence
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of apoptotic foci and compared to unireated control xenografi-bearing mice. The extent to which apoplotic foci are found in
the lumors 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 pharmaceutical
compositions comprising a carier suitable for the desired delivery method. Sultable carriers include any malerial 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 iimited to, any of a number of standard
pharmaceutical carriers such as sterile phosphate bufiered saline solutions, bacteriostatic water, and the like (see, generally,
Reminglon's Pharmaceutical Sciences 16® Edition, A. Osal., Ed., 1980).

Therapeutic formulations can be solubilized and administered via any route capable of delivering the therapeutic
composition o the tumor site. Potentially effective routes of administration include, but are not limited to, intravenous,
parenteral, intraperitoneal, intramuscular, intratumor, intradermal, intraorgan, orthotopic, and the Iike. A preferred formulation
for Intravenous Injection comprises the therapeutic composition in a solution of preserved bacterioslatic water, sterile
unpreserved water, andjor diluted in polyvinylchloride or polyethylene bags containing 0.9% sterile Sodium Chioride for
Injection, USP. Therapeutic proteln preparations can be lyophilized and stored as sterile powders, preferably under vacuum,
and then reconstituted in bacteriostatic water {contalning for example, benzy! alcohol preservative) or in sterile waler prior to
injection,

Dosages and administration protocols for the treatment of cancers using the foregoing methods will vary with the
melhod and the target cancer, and will generally depend on a number of other factors appreciated inthe art.

Xt Identification, Characterizal U odulators of 191P4D12ib

Methods to Identify and Use Medulators

In one embodiment, screening is performed to Identify modulators that induce or suppress a paricular expression
profile, suppress or induce specific pathways, preferably generating the associated phenolype thereby. In another
embodiment, having Identified differentially expressad genes imporiant in a particular state; screens are performed to identify
modulators that alter expression of Individual genes, elther increase or decrease. In another embodiment, screening is
performed 1o identify modulators that alter a biological function of the expression product of a differentially expressed gene.
Again, having identified the importance of a gene in a particular state, screens are performed to [dentify 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 expressian patlem leading to a normal expression pattern, or a modulator of a
cancer gena thatleads 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-reated
cancer issue reveals genes that are not expressed in normal tissue or cancer tissue, but are expressed in agent treated
issue, and vice versa. These agent-specific sequences are identified and used by methods described herein for cancer
genes or proleins. In particular these sequences and tha proleins they encode are used in marking or idenlifying agent-
treated calls. In addition, antibodies are raised against the agent-induced proteins and used to target novel therapeutics to
the treated cancer tissue sample.

Modulator-related |dentification and Screening Assays:

Gene Expression-related Assays

Proteins, nucleic acids, and anlibodies of the invention are used in screening assays. The cancer-associated
proteins, antibodies, nucleic acids, modified proleins 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 polypeplides or
alteration of biological function. In one embodiment, the expression profies are used, preferably in conjunction with high
throughput screening techniques to allow monitoring for expression profile genes after treatment with a candidate agent
(0.g., Davis, GF, et al, J Biol Screen 7:69 {2002); Zlokamik, et al., Science 279:84-8 (1998); Held, 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. Thatls, the present invention comprises methods for screening for
compositions which modulate the cancer phenotype or a physiclogical function of a cancer protein of the invention. This is
done on a gene itself or by evaluating the effect of drug candidates on a “gene expression profile” or blological furicton. In
one embodiment, expression profiles are used, preferably in conjunction with high throughput screening techniques to aliow
moniloring after treatment with a candidate agent, see Zlokamik, supra.

A varlely of assays are executed directed to the genes and proteins of the invention. Assays are run on an
Individual nuclelc acid or protein level. That is, having identified a pariicutar gene as up regulated in cancer, test compounds
are screened for the ability to modulate 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 fissue 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 exhibils a 4-fold
increase in cancer tissue compared to normal tissue, a decrease of about four-fold s often deslred; simiarly, a 10-fold
dacrease 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, e.9,, as an
upregulaled target in further analyses.

The amount of gene expression is monitored using nuclelc acld probes and the quantification of gene expression
levels, or, allernatively, a gene product itself is monitored, e.g., through the use of anfibodies o the cancer protein and
standard immunoassays. Proteomics and separation techniques also allow for quantification of expression.

Expression Monitoring to Identify Compounds that Modi jon

In one embodiment, gene expression moniloring, i.e., an expression profile, is monitored simuitaneously for a
number of entifies. Such profiles will typically Involve one or more of the genes of Figure 2. In this embodiment, e.g., cancer
nucleic acld probes are attached to blochips to detect and quantify cancer sequences in aparticular ceil. Alternatively, PCR
can be used. Thus, a series, €.g., wells of a microtiter plate, can be used with dispensed primers in desired welis. APCR
reaction can then be performed and analyzed for each well.

Expression moniloring is performed to identify compounds that modify the expresslon of one or more cancer-
assoclated sequences, e.g., a polynucieolide sequence set out in Figure 2. Generally, a test modufalor is added to the cells
prior to analysis. Moreover, screens are also provided lo identify agents that modulate cancer, modulate cancer proteins of
the invention, bind to a cancer protein of the invention, or intarfere with the binding of a cancer proteln of the invention and
an antibody or other binding pariner.

In one embodiment, high throughput screening methods Involve providing @ fibrary containing alarge number of
potential therapeutic compounds (candidate compounds). Such “combinatorial chemical fibraries” are then screened in one
or more assays to identify those fibrary members (particular chemical specles 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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idenlifying a chemical oompbund (called a *lead compound”) with some desirable property or activily, e.g., inhibiting activity,
creating variants of the lead compound, and evalualing the property and aclivity of those variant compounds. Often, high
throughput screening (HTS) methods are employed for such an analysis.

As noted above, gene expression monitoring is convaniently used to test candidate modulators (e.g., protein,
nucleic acid or small molecule). After the candidate agent has been added and the cells allowed 1o Incubale for a period, the
sample conlaining a target sequence fo be analyzed is, e.g., added to a blochip.

if required, the larget sequence is prepared using known tochniques. For example, a sample s treated to lyse the
cells, using know lysts buffers, electroporation, efc., with purification andlor emplification such as PCR performed as
appropriate. For example, an in vitro transcription with labels covalently attached to the nucleotides is performed. Generally,
fhe nucleic acids are labeled with biotin-FITC or PE, or with cy3 or cyS.

The target sequence can be labeled with, 8.9, 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 phosphatese or horseradish peroxidase, which when provided with an appropriate substrale produces a
product that is detected. Aliernatively, the label is a labeled compound or small moleculs, such as an enzyme inhibitor, that
binds but is not catalyzed or allered by the enzyme. The label also can be a molety or compound, such as, an epitope tag or
biolin 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
fo analysis.

As will be appreclated by thoss in the art, these assays can be direct hybridization assays or can comprise
*sandwich assays', which include the use of muitiple probes, as is generally outined In U.S. Patent Nos. 5, 681,702,
§,507,009; 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,
5,358,100; 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 allow 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 ouflined 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 to, temperature, formamide concentration, salt concentration, chaolroplc
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 cerlain steps at higher
stringency conditions o reduce non-specific binding.

The reactions outlined hereln can be accomplished in a variety of ways. Components of the reaction can be added
simultaneously, or sequentially, in different orders, with preferred embodiments outlined below. In addition, the reaction may
include a variely of other reagents. These include salts, buffers, neutral proteins, e.g. albumin, detergents, etc. which can be
used to faciiitate 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 inhibltors, anti-microblal agents, etc.,
may also be used as appropriale, depending on the sample preparation methods and purily of the targel. The assay data
are analyzed to determine the expression levels of individual genes, and changes In expression levels as between states,
forming a gene e:xpresslon 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, o a cell comprising a
cancer prolein 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 svaluated In the presence or absence or previous or subsequent exposure of
physlological signals, e.g. hormones, antibodies, peptides, antigens, cylokines, growth factors, aclion potentials,
pharmacological agents including chemotherapeutics, radiation, carcinogenics, or other celis {l.e., cell-cell conlacts). In
another example, the determinations are mada 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 evalualed to identify
critical structural features of the compound.

In one embodiment, a method of modulating { 8.g., inhibiting) cancer cell division is provided; the method
comprises administration of a cancer modulator. in ancther embodiment, a method of modulating ( e.g., inhibifing) cancer is
provided; the method comprises administration of a cancer modulator. In a further embodiment, methods of trealing cells or
individuals with cancer are provided; the method comprises adminisiration of a cancer modulator.

In one embodiment, a method for modulating the stalus of a cell that expresses a gene of the invention is provided.
As used herein stalus comprises such art-accepled parameters such as growth, proliferation, survival, function, apoptosis,
senescance, location, enzymatic actvity, 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 melastasis assays are known lo those of skill in the art, as described herein.

High Throughput Screening to Identify Modulators

The assays to idenlify 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 proleins, often naturally
occuring proteins or fragments of naturally occurring proteins. Thus, e.g., cellular extracts contalning proteins, or random or
directed digests of protelnaceous cellular extracts, are used. In this way, libraries of proleins are made for screening in the
methods of the Invention. Particularly prefemred in this embodiment are ibraries of bacterial, fungal, viral, and mammalian
proteins, with the latter being preferred, and human proteins being especially preferred, Parficularly useful test compound
will be directad to the ciass of proteins 1o which the target belongs, e.g., substrales for enzymes, or ligands and receplors.

Use of Soft Agar Growth and Colony Formation fo identify 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 tumor suppressor genes,
can regenerate normal phenolype and once again require a solid substrate to attach to and grow. Soft agar growth or colony
formation in assays are used lo identify modulators of cancer sequences, which when expressed in host cells, inhibit
abnormal cellular pro]iferalion 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, Cullure of
Animal Cells a Manual of Basic Technique (3rd ed., 1994). See also, the methods section of Garkavisev et al, (1996), supra.

Evaluation of Contact Inhibition and Growth Density Limitation to Identify and Characterize Modulators
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Normal celis typically grow in a fiat and organized pattern in cell culture unfil they touch other cells. When the cells
touch one another, they are contacl inhibited and stop growing. Transformed cells, however, are not contact inhibited and
continue to grow to high densities in disorganized focl. 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
focl. Alternatively, fabefing 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 modulaors to affect
same. See Freshney (1994), supra. Transformed cels, when lransfected with fumor suppressor 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 densily is a preferred method of measuring density
fimitation of growth. Transformed host cells are transfected with a cancer-assoclated sequence and are grown for 24 hours
at saturation density in non-imiting medium conditions. The percentage of cells labeling with (*H)-thymidine is determined by
incorporated cpm.

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

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

Transformed cells have lower serum dependence than thelr normal counterparts (see, e.g., Temin, J, Nail. Cancer
Inst. 37:167-175(1966); Eagle el al., J. Exp. Med 131:836-879 (1970)); Freshney, supra. This s in part due to release of
various growth factors by the transiormed cells. The degree of growth faclor or serum dependence of transformed host celis

can be compared with that of control. For example, growth factor or serum dependence of a cell is monitored in methads to
identify and characterize compounds that modulate cancer-associated sequences of the invention.

Use of Tumor-specific Marker Levels lo identify and Characterize Modulators
Tumor cells release an increased amount of certain factors (hereinafter “tumor specific markers®) than thelr normal
counterparis. For exampls, plasminogen activator (PA) is released from human glioma at a higher leve! than from normal
brain cells {see, e.g., Gullino, Anglogenesis, Tumor Vascularization, and Polential Interference with Tumor Growlh, in
Biological Responses in Cancer, pp. 178-184 (Mihich (ed.) 1985)). Similarly, Tumor Angiogenesis Faclor (TAF) is released
at a higher level in tumor cells than their normal counterparts. See, e.g., Folkman, Anglogenesis and Cancer, Sem Cancer
Blol. (1992)), while bFGF is released from endothelial umors (Ensofi, B et al).

Various techniques which measure the release of these factors are described in Freshney (1984), 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, Anglogenesis, 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 characlerize compounds that modulate
cancer-associated sequences of the invention.

Invasiveness into Malri i haraclerize M

The degree of invasiveness into Matrigel or an extracellular matrix consfituent 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 celfs into Malrigel or some other extracellular malrix 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 Matrige! or some other extracellufar matrix
constituent. Penstration inlo the ge, or through to the distal side of the filler, is rated as invasiveness, and raled
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hisiologically by number of cells and distance moved, or by prelabeling the cells with 1251 and counting the radioactivity on
Ihe distal side of the filter or bottom of the dish. See, e.g., Freshney (1984), supra.

Evaluation of Tumor Growth [n Vivo to Identily and Characterize Modulators

Effects of cancer-associated sequences on call growth are tested in transgenic or immune-suppressed organisms.
Transgenic organisms are prepared in a varlety of art-accepled ways. For example, knock-out {ransgenic 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
ransgenic mice are made by insertion of a marker gene o 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 mutaling the endogenous cancer gene, e.g., by exposure to
carcinogens.

To prepare transgenic chimeric animals, .9, mice, a DNA construct is Introduced Into the nudlei of embryonic
stem cells. Cells containing the newily engineered genstic lesion are Injected into a host mouse embryo, which Is re-
Implanted into a reciplent female. Some of these embryos develop into chimeric mice that possess germ cefis some of which
are derived from the mutant cell line. Therefore, by breeding the chimeric mica it is possible to obtain a new line of mice
containing the introduced genetic lesion (ses, e.g., Capecchi et al., Sclence 244:1288 (1989)). 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 &l.,
Manipulating the Mouse Embryo: A laboratory Manual, Cold Spring Harhor Laboralory (1988) and Teralocarcinomas and
Embryonic Stem Cells: A Practical Approach, Robertson, ed., IRL Press, Washington, D.C., (1987).

Alternatively, various Immune-suppressed of immune-deficiant host animals can be used. For example, a
genetically athymic “nude” mouse (see, 8.g., Gfovanela etal, J. Nati. Cancer Inst. 52:921 (1974)), a SCID mouse, a
thymectornized mouse, or an iradiated mouse (see, €.g., Bradley et al., Br. J. Cancer 38:263 (1878); Selby et al, Br. J.
Cancer 41:52 (1980)) can be used as a host. Transplantable tumor celis (typically about 108 celis) injecled 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 info groups, including control groups and freated experimental groups) e.g. reated 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 lo have inhibited growth.

In Vitro Assays fo Identify and Characterize Modulators

Assays to [dentify compounds with modulating activily can be performed in vitro. For example, a cancer
polypeptide s first contacted with a potential modulator and incubated for a sultable 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 Jovel of protein or mRNA.
The level of protein is measured using immunoassays such as Western blotting, ELISA and the like with an antibody that
seleclively binds to the cancer polypeptide or a fragment thereof. For measurement of mRNA, ampiification, e.g., using
PCR, LCR, or hybridization assays, . g., Northern hybridization, RNAse protection, dot blotting, are preferred. The level of
protein or mRNA is detected using directly o indirectly labeled detection agents, e.g., fluorescently or radioactively labeled
nucleic acids, radioactively or enzymatically labeled antibodies, and the like, as described herein.

Allernalively, a reporter gene system can be devised using a cancer protein promoter operably linked to a reporter
gene such as luciferase, green fluorescent protein, CAT, or P-gal. The reporter construct is typically iransfected into a cell.
After treatment with a potential modulator, the amount of reporter gene ranscription, franslation, 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.
QOpin. Biotechnol. 1998: 9:624).

As outlined above, in vitro screens are done on individual genes and gene products. Thatis, having identified a
parlicular differentially expressed gene as important in a pariicular state, screening of modulalors 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 lo diffarentially expressed proteins. These compounds are then evaluated for the ability o modulate differentially
expressed aclivity. Moreover, once initial candidate compounds are Identified, variants can be further screened to better
evaluate structure acfivity retationships.

Bindin o 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 generaled to a protein of the invention, and immunoassays are run to detemine the
amount andor 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 appraciated 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 anay, etc.). 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 supporis can be solid or porous and of any
convenient shape.

Examples of suitable Insoluble supports indude microtiter plates, arrays, membranes and beads. These are
typically made of glass, plastic (e.g., polystyrene), polysaccharide, nylon, nitrocellulose, or Teflon™, etc. Microtiter plates
and amays 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 fong
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 support, excess unbound material is removed by washing. The sample recelving areas may then
be blocked through incubation with bovine serum albumin (BSA), casein or other innocuous protein or other molety.

Once acancer protein of the invenlion is bound to the support, and a lest compound is added fo 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 spectfic antbodies, non-natural binding agents identified in screens of chemical libraries, peplide
analogs, etc.

Of particular interest are assays to identify agents that have alow loxicily for human cells. A wide variely of assays
can bs used for this purpose, including proliferation assays, CAMP assays, labeled in vitro protein-protein binding assays,
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alactrophoretic mobilily shift assays, immunoassays for proteln binding, funclional assays (phosphorylation assays, etc.) and
the like.

A determinalion 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 labeled, and binding determined directly, e.g., by
aftaching all or a portion of the cancer proteln of the invention {o a solid support, adding a labeled candidate compound (eg.
afluorescent label), washing off excess reagent, and determining whether the label is present on the solid support. Various
blocking and washing steps can be ulilized as appropriate.

In certain embodiments, only one of the components is labeled, e.g., & 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 fiuorophor for the
compound. Proximity reagents, e.g., quenching or energy transfer reagents are also useful.

Competiive Binding o Identify and Characterize Modulators

In one embodiment, the binding of the “test compound” is determined by compelitive binding assay with a
“competitor.” ‘The compelitor 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 pariners, ligands, etc. Under certain crcumstances,
the competitive binding between the test compound and the competitor displaces the test compound. In one embodiment,
the test compound is labeled. Either the test compotind, the competitor, or both, is added to the protein for a time sufficient
to allow binding. Incubations ere performed at a temperalure that facilitales optimal activity, typically between four and 40°C.
Incubation periods are typically optimized, e.g., to faciltate 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 potentially
modulating, the aclivity of the cancer protein. In this embodiment, elther compornient 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 tha label on the support indicates displacement.

In an allemative embodiment, the test compound is added first, with incubation and washing, followed by the
competitor. The absence of binding by the compelitor indicates that the fest compound binds to the cancer protein with
higher affinity than the competilor. Thus, if the test compound is fabeled, the presence of the label on the support, coupled
with a lack of compeftor 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 screening to identity agents thet are capablo of
modulating the activity of the cancer proteins of the invention. In this embodiment, the methods comprise combining a
cancer proteln and a competitor in a first sample. A second sample comprises a test compound, the cancer protein, and &
competitor. 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 agent is
capable of binding to the cancer protein.

Alternalively, differential screening is used to identify drug candidates that bind to the native cancer protein, but
cannot bind to modified cancer proleins. For example the struclure of the cancer protein is modeled and used in rational
drug design to synthesize agents thal interact with that site, agents which generally do nol bind lo site-modified proteins.
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Moreover, such diug candidales that affect the activity of a nafive cancer prolein are also identified by screening drugs for
the ability to either enhance or reduca the activity of such proteins.

Positive controls and negative controls can be used in the assays. Preferably control and test samples are
parformed in at least triplicate to obtain statistically significant resuts. Incubation of all samples occurs for a fime sufficient to
allow for the binding of the agent o the protein. Following incubalion, samples are washed free of non-specifically bound
malerial and the amount of bound, generally labeled agent determined. For example, where a radiolabel is employed, the
samples can be counted in a scintifation counter to determine the amount of bound compound.

A variety of other reagents can be Included in the acreening assays. These include reagents like salls, neutral
proteins, e.g. albumin, detergents, elc. 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 inhibilors, anti-microblal agents, etc., can be used. The mixture of components is added in an order that provides
for the requisite binding.

Use of Polynucleotides to Down-regutate or Inhibit a Profein of the Invention.

Polynudeotide modulators of cancer can be introduced into a cell contalning the target nucleotide sequence by
formation of a conjugate with a ligand-binding molecule, as described in WO 91/04753, Suitable ligand-binding molecules
include, but are not limited to, cell surface receptors, growth factors, other cytokines, or other ligands that bind to cell surface
receptors. Preferably, conjugation of the ligand binding molecule does not substantially interfere with the ability of the |igand

binding molecule to bind to its coresponding 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 introduced into a cell
containing the target nucleic acid sequence, .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 ireatment.

Inhibitory and Antisense Nucleotides

In certain embodiments, the activity of a cancer-assoclated protein is down-regulated, or entirely inhibiled, by the
use of antisensa polynucleotide or inhibitory small nudear RNA (snRNA), l.e., a nuclelc acid complementary to, and which
can preferably hybridize specifically to, a coding mRNA nucleic acld sequencs, 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 specles formed from naturally occurring subunits or their close homologs. Antisense polynucieotides 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 1o hybridize with nucleotides of the Invention. See, e.g., Isis Pharmaceuticals, Carlsbad, CA; Sequilor, 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 preparalion of other
oligonucleotides such as phosphorathioates and alkylated derivatives is also well known lo those of skillin the art.

Antisense molecules as used herein include antisense or sense oligonucleotides. Sense cligonucleotides 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 (either RNA or DNA) capable of binding o 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 1o 30 nucleotides. The ability to derive
an antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a given prolein is described in, e.g., Stein
&Cohen (Cancer Res, 48:2659 {1988 and van der Krol et al. (BloTechniques 6:358 {1988)).

Ribozymes

In addition 1o antisense polynucleotides, ribozymes can be used to target and inhibit transcription of cancer-
associated nucleotide sequences. A ribozyme is an RNA molecule thatcatalytically cleaves other RNA molecules. Different
kinds of ribozymes have been described, including group | ibozymes, hammerhead ribozymes, hairpin ribozymes, RNase P,
and axhead ribozymes (see, €.g., Castanctto et al., Adv. In Pharmacology 25: 288-317 (1894) for a general review of the
properties of different ribozymes).

The general features of hairpin ribozymes are described, e.g., in Hampel et el., Nucl. Acids Res. 18:209-304
{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 (ses, e.g., WO 94/26877; Ojwang et al., Proc. Nall. Acad, Scl. USA 90:6340-6344 (1993); Yamada et
al., Human Gene Therapy 1:39-45 (1994); Leavilt et al., Proc. Nall. 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 (1894)).

Use of Modulators In Phenotypic Screening
in one embodiment, a test compound is administered to a population of cancer celis, which have an associated

cancer expression profile. By "administration” or "contacting” herein is meant that the modulator is added lo the cells In such
a manner as lo allow the modulator to act upon the cell, whether by uptake and intracellular action, or by action at the cell
surface. In some embodimens, a nudeic acid encoding a proteinaceous agent (i.e., a peplide) Is put into a viral construct
such as an adenoviral or retroviral 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 fo the cells, the cells are washed if desired and are allowed to incubate under preferably physiological
conditions for some period. The celis are then harvested and a new gene expression profile is generaled. Thus, e.g.,
cancer fissue is screened for agents that modulate, e.g., induce or suppress, the cancer phenolype. 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 signalure 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, screaning of modulators of elther the expression of the gene
or the gene product itself is performed.

Use of Modulators to Affect Peplides of the Invention

Measurements of cancer polypeplide activity, or of the cancer phenotype 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
polypeplides 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 wit solid tumors, tumor growth, tumor metastasis,
neovascularization, hormone release, transcriptional changes to both known and uncharaclerized genetic markers (e.g., by
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Northern blots), changes In cell metaboiism such as cell growth or pH changes, and changes In intracellular second

messengers such as cGNIP.
fld izi iated Sequences

Expression of various gene sequences is correlated with cancer. Accordingly, disorders based on mutant or
varlant 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, €.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 issue 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 gens, 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 gens 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 wilh a disease stale or a propensily fora disease state, as outlined herein.

In a preferved 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 delermine the chromosomat localization of the cancer genes.
Information such as chromosomal localization finds use in providing a diagnosis or prognosis in particular when
chromosomal abnormalitles such as translocations, and the like are identified in the cancer gene locus.

XWV.)  Kits/Articles of Manufacture

For use in the diagnostic and therapeutic applications describad herein, kits are also within the scope of the
Invention. Such kits can comprise a carrier, package, or container that is compartmentalized o receive one or more
containers such as vials, fubes, and the like, sach of fhe container(s) comprising one of the separate elements to be used in
the method. Forexample, 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-felated protein or a Figure 2 gene or message, respectively. Where the
melhod utllizes nucleic acid hybridization to detect the target nucleic ackd, the kit can also have contalners containing
nucleotide(s) for amplification of the target nucleic acid sequence and/or a container comprising a reporter-means, suchasa

biotin-binding protein, such as avidin or streptavidin, bound {o a reporier molecule, such as an enzymatic, florescent, or
radiolsotope label. The kit can Include all or part of the amino acid sequences In Figure 2 or Figure 3 or andlogs thereof, or a
nuclsic acld molecules that encodes such amino acld sequences.

The kit of the invention wil typically comprise the container described above and one or more cther containers
comprising malerials desirable from a commercial and user standpoint, induding buffers, diuents, filters, needles, syringes;
carier, package, container, vial andior tube labels isting contents andfor instructions for use, and package inserts with instructions
for use,

A label can be present on the container to indicale that the composition is used for a specific therapy or non-therapeutic
application, such as a diagnostic or laboralory application, and can elso indicale 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 inseri(s) or label(s) which is included with
or on the kit.

The tems "kit" and “article of manufacture” can be used as synonyms.
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In another embodiment of the invention, an arlicle(s) of manufacture containing compositions, such as amino acld
sequence(s), small molecule(s), nucleic acld sequence(s), andlor entibody(s), e.g., materials useful for the diagnosis,
prognoss, prophylaxis and/or treatment of neoplasias of tissues such as those set forth In Table | is provided. The arficle of
manufaclure typically comprises at least one container and at least one label. Suitable containers includs, for example,
bottles, vials, syringes, and test tubes. The contalners can be formed from a variety of materlals such as glass or plastic.
The contalner can hold amino acid sequence(s), small molecule(s), nucleic acid sequence(s), and/or anlibody(s), in one
embodiment the container holds a polynudieotide for use in examining the mRNA expression profile of a cell, together with
reagents used for this purpose.

The container can alternalively 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 aciive agents in the composition can be an
antibody capable of spegifically binding 191P4D12(b} and modulating the function of 191P4D12(b).

The label can be on or associated with the container. A label a can be on a container when letters, numbers or
other characlers forming the label are molded or etched Into the container itself, a label can be assoclated with a container
when it is present within a receptacie 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 of 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-adoeptable buffer, such as phoséhate-buﬁered saline, Ringer's solution and/ordexirose solution. It can
further Include other materials desirable from a commerclal and user standpoint, including other buffers, dilusnis, filters,
stirrers, neédles. syringes, and/or package inserts with indications and/or instructions for use.

EXAMPLES:
Varlous 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 gertes that are over-expressed in prosiale cancer we used the Suppression Sublractive Hybridization (SSH)
procedure using cDNA derived from prostate cancer issues. The 191P4D12(b) SSH cDNA sequenca was derived from bladder
tumor minus cONAs derived from a paol of 9 normal fssues. The 191P4D12(b) cDNA was idenified as highly expressed in the
bladder cancer.

Malerials 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 |solation:

Tissues were homogenized in Trizo! reagent (Life Technologies, Gibco BRL) using 10 mV/ g tissue isolate total RNA. Poly
A RNA was purified from total RNA using Qiagen's Oligotex mRNA Minl and Midi kils. Total and mRNA were quantified by
spectrophotometric analysls (O.D. 260/280 nm} and analyzed by gel electrophoresis.

Qligonucleotides: '

The following HPLC purified oligonucleotides were used.
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DPNCDN (¢DNA synthesis primer):

STTTTGATCAAGCTT%3  (SEQID NO: 48)

Adaptor 1

5'CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGY (SEQ ID NO: 49)
' 3GBCCCGTCCTAGS' (SEQID NO: 50)

Adaptor 2:

5 GTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCRAGY (SEQ ID NO: 51)

3'CGGCTCCTAGS' (SEQID NO: 52)

PCR primer 1:

5'CTAATACGACTCACTATAGGGC3' (SEQID NO: 53)

Nested primer (NP)1:

5'TCGAGCGGCCGCCCEGGCAGGAS (SEQ D NO: 54)

Nested primer {NP)2:

5AGCGTGGTCGCGGCCGAGGAY (SEQID NO: 65)

Suppresslon Subtractive Hybridization:

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

The gene 191P4D12(b) sequence was derived from bladder cancer minus normal tissue cDNA subiraction. The SSH
DNA sequence (Figure 1) was [dentified. ’

The cDNA derived from of pool of nommal 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 skanded cDNAs corresponding to tester and driver cDNAs
were synthesized from 2 pg of poly(A)* RNA isolated from the relevant xenograft fissue, as describad 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 exiracted with phenol/chloroform (1 :1) and ethanol
precipitated.

Driver cDNA was generated by combining in a 1:1 ratio Dpn i digested cDNA fiom 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 diluting 1 ul of Dpn Il digested cDNA from the relevant tissue source {see above) (400
ng) in 5 pl of water. The diluted cDNA (2 i, 160 ng) was then ligated to 2 yuf of Adaptor 1 and Adaptor 2 (10 uM), in separate
ligation reactions, in  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 was performed by adding 1.5 p (600 ng) of driver cDNA 1o each of two tubes containing 1.5 ul (20
ng) Adaptor 1- and Adaptor 2- ligaled 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 to hybridize for 8 hrs at 68C. The two
hybridizations were then mixed together with an additional 1 ! of fresh denatured driver cDNA and were allowed to hybridize
overnight at 68°C. The second hybridization was then diluted in 200 p of 20 mM Hepes, pH 8.3, 50 mM NaCl, 0.2 mM EDTA,
heated at 70°C for 7 min. and stored at -200C,

PCR Amplification, Cloning and Sequencing of Gene Fragments Generated from SSH:
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To ampiify gene fragments resulting from SSH reactions, two PCR amplificalions were performed. In the primary PCR
reaction 1 pl of the diluted final hybridization mix was added to 1 uf of PCR primer 1 (10 pM), 0.5 wi dNTP mix (10 pM), 2.5 ul 10x
reaction buffer (CLONTECH) and 0.5 ) 50 x Advantage cDNA polymerase Mix (CLONTECH) ina 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,
72C for 1.5 min. Five separate primary PCR reactions were performed for each experiment. The producls were pooled and
dituted 1:10 with water. For the secondary PCR reaclion, 1 ! 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 jtM) were used instead of PCR primer 1. PCR 2was
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 gel electrophoresis. '

The PCR products were inserted into pCR2.1 using the T/A vector cloning kit (Invitrogen). Transformed E. coll were
subjecied to bluefwhite and ampicilin selection. White colonies were picked and arrayed into 96 well plates and were grown in
liquid culture ovemight. To identify inserts, PCR ampiification was performed on 1 pil of bacterial culture using the conditions of
PCR1 and NP1 and NP2 as primers. PCR producls were analyzed using 2% agarose gel electrophoresis.

Baclerial clones were stored In 20% glycero! in a 96 well format. Plasmid DNA was prepared, sequenced, and subjected
to nucleic acid homology searches of the GenBank, dBest, and NCI-CGAP dalabases.

RT-PCR Expresslon Analysis:

First stand cDNAs can be generated from 1 pg of mRNA with oligo {dT)12-18 priming using the Gibco-BRL Superscript
Preamplification system. The manufacturer's protocol 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 pul with water prior to normalization. First sirand cDNAs from 16 different normal human lissues can be obtained from
Clontech.

Normalization of the first strand ¢cDNAs from multiple tissues was performed by using the primers
5'atatcgecgegelcgtegtegacaa3’ (SEQ ID NO: 56) and 5'agecacacgeagcicatigtagaagg 3' (SEQ 1D NO: 57) to amplify B-actin. First
strand cDNA (5 l) were amplified in a total volume of 50 p contalning 0.4 ;M primers, 0.2 uM each dNTPs, 1XPCR buffer
(Clontech, 10 mM Tris-HCL, 1.5 mM MgClz, 50 mM KCl, pH8.3) and 1X Klentag DNA polymerase (Clontech). Five pi of the PCR
reaction can be iemoved at 18, 20, and 22 cycles and used for agarose gel elecirophoresis. 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 94°C for 15, 65°C for 2 min, 72¢C for 5 sec. A final extension at 72°C was carried out for 2 min. After aQarose 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 cONAs were calculated to result in equal B-actin band intensities I all tissues after 22 cycles of
PCR. Three rounds of normalization can be required lo achleve equal band intensities in all fissues after 22 cycles of PCR,

To determine expression levels of the 191P4D12(b) gene, 5 l of normalized first strand cDNA were analyzed by PCR
using 26, and 30 cycles 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 191P4D12(b) SSH
sequence and are listed below:

191P4D12(b).1
5. GBCTGGAGTTCAATGAGGTTTATTT - 3 (SEQIDNO: 58)

191P4D12(p).2
§- TCCAGCAGATTTCAGACTAAGAAGA - 3 (SEQID NO: 59)
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A typlcal RT-PCR expression analysis is shown in Figure 14. First strand cDNA was prepared from vital pool 1 (liver, lung
and kidney), vital poot 2 (pancreas, colon and stomach), normal Kidney, prostate cancer pool, bladder cancer pool, colan cancer poo,
lung cancer poo, breast cancer pool and cancer metastasls pool. Normalzallon 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. Resulls show
strong expression of 191P4D12(b) in bladder cancer pool. Expression of 191P4D12(b) was glso detected in prostate cancer pool,
colon cancer poal, 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 sublraction consisting of bladder cancer minus a mixture of

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

191P4D12(b) v.1 (clone 1A1) of 3464 bp was cloned from bladder cancer cDNA library, revealing an ORF of 510 amino
acids (Figure 2 and Figure 3). Other variants of 191P4D12(b) were also dentified and these are listed in Figures 2 and 3.

191P4D12(b) v.1, v.2, v.10, v.11, and v.12 proleins 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 prolein as 191P4D12(b) v.1.
181P4D12{b) v.8 and v.7 are splice variants and code for proleins of 205 and 485 amino acids, respectively. 191P4D1 2(b) v.13
done 8C was cloned from bladder cancer cONA and has one amino acld insertion at position 334 compared to 191P4D12(b) v.1.
191P4D12(b) v.9 clone BCP1 Is a splice vartant of 191P4D12(b) v.1 and was cloned from a bladder cancer cDNA library.
191P4D12(b) v.14 is a SNP variant and dilfers 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 receplor LNIR (neclin-4), accession number
NM_030916. 191P4D12(b) v.9 protein Is 100% Identical to clone AF218028 with function of Inhiblting cancer cell growth.

Example 3; Chromosomal Mapping of 131P4D12(b)

Chromosomal localization can implicate genes In disease pathogenesis. Several chromosome mapping approaches ate
avallable including fluorescent in sifu hybridization (FISH), human/amster radiation hybrid (RH) panels (Walter et al., 1994;
Nature Genefics 7:22; Resaarch Genetics, Huntsville Al), human-rodent somalic cell hybrid panels such as Is avallable from the
Cornell Institute (Camden, New Jersey), and genomic viewers utiizing BLAST homologies lo 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 localed on the World
Wide Web.

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

Expression analysis by RT-PCR demonstraled that 191P4D12(b) Is strongly expressed in bladder cancer patient
specimens (Figure 14). First strand cDNA was prepared from (A) vital pool 1 {fiver, lung and kidney), vital podl 2 (pancreas,
colon and stomach), normal kidney, prostate cancer poo), bladder cancer pool, colon cancer pool, ling cancer pooi, breast
cancer pool and cancer metastasis pool; (B) prostate cancer metastasis to lymph node, prostate cancer pool, bladder cancer
pool, kidnay cancer poal, 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), 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 metastasls 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.

Northern biot analysis of 251P5G2 is a technique known to those skilled in the art to detect 251P5G2 protein
production. Northern blotting detedis relative levels of mRNA expressed from a 251P5G2 gene. Specific mRNA I
measured using a hucleic acld hybridization technique and the signal is detecled on an autoradiogram, The stronger the
signal, the more abundant is the mRNA. For 2561P5G2 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 gynthesized mRNA is
expressed as a prolein. )

The level of expression of the 251P5G2 gene Is datermined 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
fteelf, Thus, detection of high levels of messenger RNA by, for example, Northem blot, is a way of determining that the
proteln itselfis produced. The Northern blot technique is used as a routine procedure because it does not require the time
delays (as compared to Western blotting, immunobloting or Immunchislochemistry) 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 transtation. This was confirmed by Peri and Pandey Trends in
Genetics (2001) 17: 685-687. The conclusion is consistent with the general knowiedge 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 sequerics for ranslation inltiation.

Itis 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. In those instances where the Northern blot has shown mRNA to be present, itis
almost always possible to detect the presenc of the corresponding proleln 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 true 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 comesponding mRNA. (See, Fu, L, et al, Embo. Joumal, 15:4392-4401 (1996)). In many cases, a reported
lack of proleln expression is due to technical limilations of the protein detection assay. These limitations are readily known to
those skilled in the art. These limitations include but are not limited to, available antibodies that only detect denatured
protein and not native proteln present in a cell and unstable proteins wit very shorl helf-ife. Short-lived proteins are still
functional and have been previously described to induce tumor formation. (See, e.g., Reinstein, ef af,, Oncogene, 19: 5844-
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 Bkely fo report artifactuatly
lowered correlations of mRNA to protein. Outside 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 detsction 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 mRNAftane were probad with the 191P4D12(b) sequence. Size standards in kilobases (kb) are
indicated on the side. Resulls show expression of an approximately 4kb transcript in placenta and very weakly in prostate
but not in any other nommal tissue fested. A smaller 191P4D12(b) transcript of approximalely 2.5kb was detected in heart
and skeletal muscle.
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Expression of 191P4D12(b) in biadder cancer patient specimens and human normal tissues is shown In Figure 16.
RNA was exiracted from a pool of 3 bladder cancer paiient specimens, as well as from normal prostate (NP), normal bladder
(NB), normal kidney (NK), nomal colon (NC), normal lung (NL), normat 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 kiiobases (kb) are indicated on the side. The 131P4D12(b) transcript was delected in the bladder cancer specimens, but
not in the normal tissues tested.

Analysis of individual bladder cancer patient specimens is depicted in Figure 17. RNA was extracted from bladder
canger oell lines {CL), normal bladder (N), and bladder cancer patient tumors {T). Northem blots with 10 ug of lotal 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 the bladder tumor tissues but notin normal bladder. A smaller franscript
was detected in the HT1197 cell line but not in the other cancer cell lines tested.

Exprassion of 191P4D12(b) was also detected in prostate cancer xenograft tissues (Figure 18). RNA was
extracted from normal prostals, and from the prostate cancer xenografts LAPC-4AD, LAPC-4Al, LAPC-9AD, and LAPC-8AI.
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) transcn'pf in all the LAPC xenogratft tissues but not
in normal prostate.

Figure 19 shows expression of 191P4D12(b) in cervical cancer patient specimens. RNA was extracled from
normal cervix, Hela cancer cell line, and 3 cervix cancer patient tumors {T). Northern blols with 10 ug of total RNA were
probed with the 191P4D12(b) SSH fragment. Size standards In kliobases are on the side. Results show expression of the
approximalely 4kb 191P4D12(b) transcript in 2 out of 3 cervix umors 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 extracled from lung
cancer cell lines {CL), normal lung (N), bladder cancer patient tumors (T), and normal adjacent tissue (Nat). Northem blots
with 10 ug of total RNA were probed with the 181P4D12(b). Size standards in kifobases are on the side. Resulls 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 lested in a pane! 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 detecled; 1 = weak
expression, 2 = moderate expression; 3 = sirong expression. Resuits 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 palient specimens, and 100% of 14
carvix cancer palient specimens tested.

The restricted expression of 191P4D12(b) in normal tissuas and the expression detected in cancer patient
specimens suggest that 191P4D12(b) is a potential hherapeutic 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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translation into an amino acid sequence. Accordingly, a given gene can have zero lo many alternative transcripls and each
transcript can have zero lo many spiice varants. Each lranscript varianl has a unique exon makeup, and can have different
coding andlor non-ot;ding {5 or 3' end) portions, from the original ranscrpt. Transcript varianis can code for similar or
different proteins with the same or a slmilar function or can encode proteins with different functions, and can be expressed in
the same tissue at the same time, or in different fissuss at the same time, or in the same fissue at different times, or in
different issues at different limes. Proteins encodedby transcript variants can have similar or different cellular or
extracaliular localizations, e.g., secreted versus intracellular,

Transcript variants are identified by a variely of art-accepled methods. For example, altemative transcripts and
splice variants are dentified by fulHength cloning experiment, or by use of fulldength 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 info sub-clusters and assembled info a consensus sequence. The original gene sequencs is
compared to the consensus saquence(s) or other fulHength sequences. Each consensus sequence is a polential splice
variant for thatgene. Even when a varlant is identified that is not a fulldength cione, that portion of the variant Is very useful
for antigen generation and for further cloning of the full-length splice variant, using techniques known In the art.

Morsover, computer programs are availabla in the art that Identify transcript variants based on genomic
sequences. Genomic-based transcript variant Identification programs includa 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 prolocols see., e.g., Scuthan, C., A genomic perspeciive on human proleases, FEBS Lelt.
2001 Jun 8; 498(2-3):214-8; de Souza, S.J., et al,, identification of human chromosome 22 ranscribed 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 variely of lechniques are avallable in the art, such as
fulllongth cloning, proteomic validation, PCR-based validation, and &' RACE validation, ec. {see e.g., Proteomic Validalion:
Brennan, S.0,, 6! al., Aibumin banks peninsula: a new termination variant characterized by electrospray mass speclromelry,
Biochem Biophys Acta, 1999 Aug 17;1433(1-2):321-6; Ferrantl P, ef al,, Diferential splicing of pre-messenger RNA produces
mulliple forms of mature caprine elpha(s1)-caseln, Eur J Blochem. 1937 Oct 1;249(1 ):1-7. For PCR-based Validation:
Welimann S, ef al,, Specific revarsa transcripion-PCR quantification of vascutar endothelial growth faclor (VEGF) splica
variants by LightCycler technology, Clin Chem. 2001 Apr;47(4):654-60; Jia, H.P., el 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 5' RACE Validation:
Brigle, K.E., et al., Organization of the murine reduced folate carrler gene and identification of variant splice forms, Biochem
Blophys Acta. 1997 Aug 7; 1353(2): 191.8).

Itis known In the art that genomic reglons are modulated in cancers. When the genomic region to which a gena
maps Is modulated in a particular cancer, the sltemnative transcripls or splice varlants of the gene are modulaled as well.
Disclosed herein is that 191P4D12{b) has a particular expression profile related lo cancer. Atemative transcripts and splice
variants of 191P4D12(b) may also be involved in cancers In the same or different Ussues, thus serving as fumor-assoclated
markers/antigens.

Using the fulllength gene and EST sequences, four additional transcript variants were identified, designated as
191P4D12(b) v., v.7, v.8 and v.9 as shown in Figura 12, The boundarles of exons in the original transcript, 191P4D12{b) v.1
were shown In Table LI, Gompared with 191P4D12(b} v.1, variant v.8 spliced out 202-321 from the first exon of v.1 whils
vartant v.8 spliced out 63 bases from the last exon of v.1. Vartant 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, 8.9. exons 2, 3,5, 7 and 9 of v.1,is a
polential splice variant.
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Tables LIl (a) - (d) through LV (&) - (d) are set forth on a variant-by-variant bases. Tables LIt () — (d) shows nucleotide
saquenc of the transcript variants. Tables LIl (a) — (d) shows the alignment of the franscript variant with nucleic acid
sequence of 191P4D12(b) v.1. Tables LIV (a) - (d) lays out amino acid translation of the {ranscript variant for the identified
reading frame orientation. Tables LV (a) - (d) displays alignments of the amino acld sequence encoded by the splice varlant
with that of 191P4D12(b) v.1.

Example 6: Single Nucleotide Polymorphisms of 191P4D12(b}

A Single Nucleotide Polymorphism (SNP) is & single base palr variation in a nucleotide sequence at a specific
location. Atany given point of the genome, there are four possible nucleotide base pairs: ATT, C/G, G/C and T/A. Genotype
refers to the specific base pair sequence of one or more localions in the genome of an individual. Haplotype refers to the
base pair sequence of more than one location on the same DNA molecule (or the same chromosome in higher organisms},
often in the contexi of one gene or in the-context of several tightly linked genes. SNP that occurs on a cDNA s called cSNP.
This cSNP may change amino aclds of the protein encoded by the gene and thus change the functions of the protein. Some
SNP cause inherited diseases; others contribute 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 diagnosls 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. Goale, * SNP analysis o dissect human traits,” Curr. Opin. Neurobiol. 2001 Oct; 11(5):637-641; M. Pirmohamed and B. K.
Park, *Genstic susceptibility lo adverse drug reactions," Trends Pharmacol. Sci. 2001 Jun; 22(6):298-305; J. H. Riley, C. J.
Alian, E. Lai and A. Roses, “The usa of single nucleolide polymorphisms In the Isolatlon of common disease genes,”
Pharmacogenomics. 2000 Feb; 1(1):3947; 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 varlely of art-accepted methods (P. Bean, “The promising voyage of SNP target discovery,”
Am. Ciin. Lab. 2001 Gct-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 pharmacogenelic studies by high-throughput mutation detection and genolyping
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 (RFLF) 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, ane can discover SNP by comparing sequences using computer programs (Z. Gu, L. Hillier
and P. Y. Kwok, “Single nucieotide polymorphism hunting in cyberspace,” Hum, Mufat. 1996; 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 microarays (P. Y. Kwok, *Methods for genotyping single nucleotide polymorphisms,” Annu. Rev.
Genomics Hum. Genet. 2001; 2:235-258; M. Kokorls, K. Dix, I 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 inserlion/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 (CIA), 367 (A/G), 699 (CIA), 1590 (CIT),
and insertion of GCA in between 1262 and 1263). The franscripts or proteins with altemnative 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 fhat 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 iranscript 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 conlributed to one codon change of v.9 at amino acid
64 from Ala to Asp (Flgure 11). :

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

191P4D12(b) and 191P4D12(b) variant cDNA sequences are cloned into any one of a variety of expression veclors known in
the art. One or more of the following regions of 191P4D12(p) 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(b), variants, or analogs thereof.

A In vitro transcription and translation constructs:

pCRIL: To generate 191P4D12(b) sense and anti-sense RNA probes for RNA in situ investigations, pCRII
constructs {Invitrogen, Carlsbad CA) are generated encoding either all or fragments of the 191P4D12(b) cDNA. The pCRI
veclor has Sp6 and T7 promoters flanking the insert to drive the transcription of 191P4D12(b) RNA for use as probes in RNA
in silu hybridization experiments. These probes are used o analyze the cell and fissue expression of 191 P4D12(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 translation systems such as the TnT™ Coupled Reticulolysata System (Promega, Corp., Madison, Wi} to
synthesize 191P4D12(b) protein.

B. Bactarial 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 Biolech, Piscalaway, NJ). These constructs allow controlied expression of
recombinant 191P4D12(b) proteln sequences with GST fused at the amino-terminus and a six histidine epitope (6X His) at
the carboxyk-terminus. The GST and 6X His tags permit purification of ihe recombinant fusion protein from induced bacteria
with the appropriate affinity matrix and alfow recognition of the fusion protein with ant-GST and antl-His antibodies. The 6X
His tag is generaled by adding 8 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 ampidliin resistance gene and pBR322 origin permits
selection and malntenance of the pGEX plasmids in E. coli.

pMAL Constructs: To generate, in bacteria, recombinant 191P4D12(b) proteins that are fused to 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-62X 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 iag at the
carboxyl-temminus. 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
epltope tag is generated by adding 6 histidine codons to the 3' cloning primer. A Factor Xa recognition site permits cleavage
of the pMAL tag from 191P4D12(b). The pMAL-c2X and pMAL-p2X vectors are optimized to express the recombinant
protein in the cyloplasm or periplasm respectively. Periplasm expression enhances folding of proteins with disulfide bonds.

PET Construcis: 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 veclors allow tightly controlled
expression of recombinant 191P4D12(b} protein In bacteria with and without fusion to proteins that enhance solubity, such
as NusA and thioredoxin (Trx), and epitope tags, such as 86X His and S-Tag ™ that aid purification and detection of the
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recombinant protein. For example, constructs are made utiizing pET NusA fuslon system 43.1 such that regions of the
191P4D12(b) protein are expressed as amino-terminal fusions to NusA.

C. Yeast Constructs:

pPESC Constructs: To express 191P4D12(t) in the yeast specles Saccharomyces ceravisiae for generation of
recomblnant protein and functional studies, al or parts of the 191 P4D12(b) cDNA protein coding sequence are cloned into
the pESC family of vectors each of which contain 1 of 4 selectable markers, HIS3, TRP1, LEU2, and URA3 (Stratagene, La
Jolla, CA). These veclors allow controlled expression fom the same plasmid of up 1o 2 different genes o cloned sequences
containing either Flag™ or Myc epliope tags in the same yeast call. This system Is useful to confirm protefn-profein
interactions of 191P4D12(b). In addition, expression in yeast ylelds similar post-translational modificaions, 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, ali or parts of the 191P4D12(b)
cDNA protein coding sequence are cloned into the pESP family of veclors. These vectors allow controlled high level of
expression of a 191P4D12(b) protein sequence that s fused at either the amino terminus or at the carboxyl terminus to GST
which alds purification of the recombinant protein. A Flag™ epitope tag allows detection of the tecombinant protein with anti-
Flag™ antibody.

Example 8: Production of Recombinant 191P4D12(b) In ngher Eukaryotic Systems

A. Mammalian Constructs:

To express recombinant 191P4D12(b) in eukaryotic cells, the full or partial length 191P4D12(b) cDNA sequences
can be cioned Inlo 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 consiructs, amino acids 1 to 510, 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 conliguous amino acids from 191P4D12(b) v.4, v.2, v.10, v.11, v.12; amino
aclds 1 to 511, or any 8, 8, 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 transfected into any one of a wide variety of mammalian cells such as 283T cells.
Transfocted 293T coll lysates can be probed with the anti-191P4D12(b) polyclonal serum, described herein.

pcDNA4/HisMax Constructs: To express 191P4D12(b) in mammalian cells, a 191 P4D12(b) ORF, or portions
thereof, of 191P4D12(b) were cloned into pcDNA4/HisMax Version A (Invitrogen, Carlsbad, CA). Proteln expression is
driven from the cytomegalovirus (CMV) promoter and the SP16 translational enhancer. The recombinant protein has
Xpress™ and six histidine (6X His) epilopes fused to the amino-terminus. The pcDNA4HIsMax vector also contains the
bovine growth hormone (BGH) polyadenylation signel 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 anfigen. 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 E. coli

pcDNA3.1/MycHis Constructs: To express 191P4D12(b) in mammalian calls, a 181 P4D12(b) ORF, or portions
thereof, of 191P4D12{b) with a consensus Kozak translation initiation site was cloned into pcDNA3.1/MycHis Version A
(Invitrogen, Carisbad, CA). Protein expression is driven from the cytomegalovirus (CMV) promoter. The recombinant
proteins have the myc epitope and 6X His epltope fused to the carboxyl-terminus. The pcDNA3. 1/MycHis veclor also
contains the bovine growth hormone (BGH) polyadenylation signal and transcription termination sequence to enhance mRNA
stability, along with the SVA40 origin for episomal replication and simple vector rescue in cell lines expressing thelarge T
antigen.  The Neomycin resistance gene can be used, as it aliows for selection of mammalian cells expressing the protein
and the amplcillin resistance gene and ColE1 origin permits selection and maintenance of the plasmid in £. coli. Figure 22
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shows expression of 191P4D12(b).pcDNA3.1/MycHis following veclor transfection into 23T cells, 293T cells were
ransfected with efther 191P4012(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. Resulls show expression of
191P4AD12(b) in the lysales of 191P4D12(b).pcONA3.1/mychis transfected cells (Lane 3), but not from the control
pcDNA3.4/mychis (Lane 4),

pcDNA31/CT-GEP-TOPO Construct: To express 191P4D12(b) in mammallan cells and to allow detection of the
recombinant proteins using fluorescence, a 191 PAD12(b) ORF, o portions thereof, with a consensus Kozak transiation
initiation site are doned 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 faciiitating non-invasive, in vivo detection and cell bology studies. The pcDNA3.1CT-GFP-TOPO vector
also contains the bovine growth hommone (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 Neomyoain resistance gene allows for selection of mammalian celis that express the protein, and the
ampicillin resistance gene and ColE1 origin permils selection and maintenance of the plasmid in E. cofl, Additional
construcls with an amino-terminal GFP fusion are mede in pcDNA3,1/NT-GFP-TOPO spanning the entire length of a
191P4D12(b) protein.

PAPtag: A 191P4D12(b) ORF, or portions thereof, s cloned into pAPiag-5 (GenHunter Corp. Nashville, TN). This
consiruct generales an alkaline phosphatase fusion at the carboxyl-terminus of a 191P4D12(b) protein while fusing the IgGic
signal sequence lo the amino-terminus. Constructs are also generaled in which alkaline phosphatase with an amino-terminal
IgGx signal sequence is fused to the amino-terminus of a 181 P4D12(b) protein. The resulting recombinant 191P4D12(b)
proteins are oplimized for secretion into the media of transfected mammalian celis and can be used fo 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 facllitates detection and
purification. The Zeocin resistance gene present in the vector allows for selection of mammalian cells expressing the
recombinant protein and the ampidllin resistance gene permits selection of the plasmid in E. coll.

pTags: A 191P4D12(b) v.1 extracellular domain was cloned into pTag-5 plasmid. This vector is similar to pAPiag
but without the alkaline phosphatase fusion. This construct generates 191P4D12(b) proteln with an amino-terminal IgGx
signal sequence and myc and 6X His epitope tags at the carboxyHerminus that faciitate detection and affinity purification.
The resulling recombinant 191P4D12(b) protein is optimized for secretion into the media of lransfected mammalian cells, and
Is used as immunogen or figand to identify proteins such as ligands or receplors that interact with the 191P4D12(b) proteins.
Proteln 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 amplciflin reslstance gene permits selection of the plasmid in E. coli.
Figure 22 shows expression and secretion of the extracefiular domain of 191P4D12(b) following 191P4D12(b).pTag5 vector
transfection Into 203T cells. 2937 cells ware transfocted with 161P4D12(b) .pTag5. Forly hours later, cell lysate and
supemaant were collected. Samples were run on an SDS-PAGE acrylamide gel, blotied 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 cullure
supematant (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 psecF. The psecFc vector was assembled
by cloning the human Immunoglobulin G1 (IgG) Fc (hinge, CH2, CH3 regions) info pSecTag2 (Invitrogen, California). This
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construcl generates an IgG1 Fe fusion at the carboxykterminus of the 191P4D12(b) proteins, while fusing the IgGK signal
sequence fo N-terminus. 191P4D12(b) fusions utiizing the murine IgG1 F region are also used. The resutting recombinant
191P4D12{b) proleins are optimized for secretion into the media of transfected mammalian cells, and can be used as
immunogens or to identify proteins such as ligands or receplors 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 proteln, and the ampiciiin resistance gena permits selection of the plasmid in E. coll.

pSRa Constructs: To generate mammalian cell lines that express 191 P4D12(b) constitutively, 191P4D12(b)
ORF, or portions thereof, of 191P4D12(b) were cloned into pSRa constructs. Amphotropic and ecotrople retroviruses were
generated by transfection of pSRo: constructs into the 203T-10A1 packaging line or co-transfection of pSRa and a helper
plasmid (containing deleted packaging sequences) into the 283 cells, respectively. The retrovirus is used to infect a variety
of mammalian cell lines, resulting in the integration of the cloned gene, 191P4D12(b), into the host cell-iines. Proteln
expression is driven from a long terminal repeat (LTR). The Neomycin resistance gene present in the vector allows for
selection of mammalian cells that express the protein". and the amplcillin resistance gene and ColE1 origin permit selection
and maintenance of the plasmid in E. coli. The refroviral vectors can thereafter be used for infection and generation of
varlous cell lines using, for example, PC3, NIH 3T3, TsuPr1, 293 or ral-{ cells.

Figure 23 shows stable axpresslon of 191P4D12(b) following 191P4D1 2(b).pSRa transduction Into 3T3 cells. 313
cells were transduced with the pSRa retroviral vector encoding the 191P4D12(b) gene. Following selection with neomycin,
the cells were expanded and RNA was extracled. 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) trenscript driven from the refroviral LTR, which migrates slower than the endogenous 4 kb 191P4D12(b)
transcript detected in the positive control LAPC-4AD.

Additional pSRet constructs are made that fuse an epitope tag such as the FLAG™ tag to the carboxyl-terminus of
191P4D12{b) sequences to allow detection using anti-Flag anlibodies. For example, the FLAG™ sequence §' 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 pSRa. constructs
are made to produce both amino-terminal and carboxyl-terminal GFP and myc/6X His fusion proteins of the futl-length

191P4D12(b) proteins.
ddi | Vectors; Additional constructs are made for viral-mediated defivery and expression of

191P4D12(b). High virus fiter leading to high level expression of 191P4D12(b) Is achieved in viral delivery systems such as
adenoviral veclors and herpes amplicon veclors. A 191P4D12(b) coding sequences or fragments thereof are amplified by
PCR and subcloned Intd the AdEasy shuttle vector (Siratagene). Recombination and virus packaging are performed
according to the manufacturer's instructions o generate adenoviral vectors. Altematively, 191P4D12(b) coding sequences
or fragments thereof are cloned into the HSV-1 veclor (Imgenex) to genefate herpes viral vectors. The viral vectors are
thereafter usad for infection of various call lines such as PC3, NIH 3T3, 203 or rat-1 cells.

Requlated Expression Systems: To conirol expression of 191P4D12(b} in mammalian cells, coding sequences
of 191P4D12(b), or portions theredf, are cloned info 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 veclors are
thereafter used to control expression of 191P4D12(b) in various cell lines such as PC3, NiH 373, 293 or rat-1 cells.

B. Baculovirus Expression Systems

To generale 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-transfectsd with helper plasmid pBac-N-Blue (nvitrogen) Into SF9
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(Spodoptera fiugiperda) insect celis to generate recombinant baculovirus (see Invitrogen Instruction manuat fordetails).
Baculovirus Is then collected from cell supematant and purified by plaque assay.

Recombinant 191P4D12{b) protein Is then generated by infaction of HighFive Insect cells (Invitrogen) with purified
baculovirus. Recombinant 191P4D12(b) proteln can be detected using anti-191P4D12(b) of anti-His-tag antibody.
191P4D12{b) protein can be purified and used in various cell-based assays or as jmmunogen to generate polyclonal and
menaclonal antibodles specific for 191P4D12(b).

Example 9: Anti e and Secondary 8t

Figure 5(A-C), Figure 6(A-C), Figure 7(A-E), Figure 8(A-C), and Figure 8{A-C) deplct graphically five amino acid
profiles of 191P4D12(b) variants 1, 7, and 8, each assessment avallable by accessing the ProtScale webslie localed on the
World Wide Web through the ExPasy molecular biology server.

These profiles: Figure 5, Hydrophilicity, (Hopp T.P., Woods KR, 1981, Prac, Nall. Acad. Sci. U,S.A, 78:3824-
3828); Figure 6, Hydropathicity, {Kyte J., Doolitle R.F., 1982. J. Mol. Bid, 167:105-132); Figura 7, Percantage Accessible
Residues (Janin J., 1979 Nature 277:491-492); Figure 8, Average Flextbilty, {Bhaskaran R, and Ponnuswamy P.K., 1988,
int. J. Pept. Prolein Res. 32:242-255); Figure 9, Bela-tum (Delsage, G., Roux B, 1987 Protein Engineering 1:289-284); and
aptionally others avallable in the a, such as on the ProiScale webslle, were used to identify antigenic regions of each of the
191P4D12(b) variant prolelns. Each of the above amino acid profiles of 191P4D12(b) variants were generated using the
following ProlScale parameters for analysls: 1) A window size of 8; 2) 100% welght of the window edges compared to the
window center; and, 3) amino acid profile values normallzed to lle between 0 and 1.

Hydrophilicity (Figure 5), Hydropathicity (Figure 6) and Peroenlage Accessible Residues (Figure 7) profiles were
used lo determine sirelches of hydrophilic amino aclds (.e., values grealer than 0.5 on the Hydrophillcity and Percentage
Accessible Residues profile, and values less than 0.5 on the Hydropathicity profile). Such reglons are likely to be exposed fo
the aqueous environment, be present on the surface of the protein, and tus avallable for Immune recognition, such as by
antibodies.

Average Flexiblity (Figwe 8) and Beta-turn (Figure 9) profiles determine stretches of amino acids (.., values
grealer than 0.5 on the Beta-tum profile and the Average Flexibility profie) that are not constrained in secondary structures
such as beta sheets and alpha helces. Such regions are also more likely to be exposed on the protein and thus accessible
{o immune recognition, such as by antibodies. :

Anligenic sequences of the 191P4D12(b) variant proteins indicaled, 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 %(A-C) are used to prepare immunogens, either peptides or
nuclelc acids that encode them, to generate therapeutic and diagnostic anti-191P4D12(b) antibodles. 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, 60 or more than 50
contiguous amino acids, or the corresponding nucleic acids that encode them, from the 191 P4D12(b) protein variants listed
in Figures 2 and 3, of which the amino acid profiles are shown In Figure 9, or are identical to the variant saquences that are
the same as a variant depicled in figure 9. In particular, peptide immunogens of the invention can comprise, 8 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 Hydrophificity profiles of Figure 5; a peptide region of at least § amino acids of Figures 2 and 3
in any whole number increment thet includes an amino ackd 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 atleast 5 amino acids of Figures 2 and 3 in any whole number increment that includes an amino acld position having a
value greater than 0.5 in the Average Flexibility profiles on Figure 8 ; and, a peptide region of at least § amine acids of
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Figures 2 and 3 h any whole number Incremen hat includes an amino ackd position having a value greater then 0.51n the
Bata-tuin profile of Figures 9. Peplide immunagens of the Invention can also comprise nuclelc acids that encode any of the
forgoing.

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

The secondary struclure of 191P4D12(b) prolein variants 1, 7, and 9, namely the predicted presence and location
of alpha helices, extended sirands, and random colls, is predicted from the primary amino acld sequance using the HNN -
Hierarchical Neural Network method (Guermeur, 1697)
accessed from the ExPasy molecular biology server localed on the World Wide Web - The analysls
Indicates that 181P4D12(b) variant 1 is composed of 24.90% alpha helix, 18.63% extended strand, and 56.47% random coll
(Figure 13A). Variant 6 is composed of 28.47% aipha hellx, 19.32% extended strand, and 52.20% random coil {Figure 138).
Variant 7 Is composed of 26.19% dpha helix, 18.76% extended strand, and 55.05% random coll (Figure 13C). Variant 7is
composed of 56.20% alpha helix, 8.76% extended strand, and 35.04% random colt (Figure 13D). .

Analysis for the potential presence of transmembrane domains in the 191P4D12(b) variant protelns was carried out
using a variety of ransmembrane pradiction algorithms accessed from the ExPasy molecular blology server located on the
World Wide Web at (.expasy.ch/tools/). Shown graphically in figure 13€ and 13F are ths resulls of analysis of variant 1
deploting the presence and location of 1 transmembrane domaln using the TMpred program (Figure 13E) and 1
transmembrane domaln using the TMHMM program (Figure 13F). Shown graphically In figure 13G and 13H are the results
of analysis of variant & deplcting the presence and localion of 1 transmembrane domalns using the TMpred program (Figure
13G) end 1 fransmembrane domain using the TMHMM program (Figure 13H). Shown graphically in figure 131 and 13J are
the results of analysis'of variant 7 dapicﬂng the presence and locatlon of 1 ransmembrane domain using the TMpred
program (Figure 131) and 1 transmembrane domain using the TMHMM program (Figure 13J). Shown graphically In figure
43K and 13L are the resulls of analysis of variant 9 depicting tha presence and lacation of 2 transmembrane domalns using
the TMpred program (Figure 1K) and 1 transmembrane domaln using the TMHMM pragram {Figure 43L). The results of
each program, namely the amino aclds encoding the iransmembrane domalns are summarized In Table Vi and Table L.

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

Polyclonal antibodies can be raised in a mammal, for example, by one or more Injections of an immunizing agent
and, If desired, an adjuvant. Typically, the immunizing agent andior adjuvant will be Injacted In the mammal by multiple
subcutaneous or intraperitoneal injections. In addition to immunizing with a full length 191 PAD12{b) protein variant,
computar algorithms are employed in design of Immunogens thal, based an amino acid sequence analysis contain
characteristics of being antigenic and avallable 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 hydrophific,
fiexible, In beta-um conformations, and be exposed on the surface of the protein (see, 6.g., Figure 5(A-C), Figure 6(A & C),
Figure 7{A-C), Figure 8(A -C), or Figure S{A-C) for amino acid profiles that indicate such reglon;; of 191P4D12(b) protein
variants),

For exampls, recombinant baclerial fusion proteins or peplides containing hydrophillc, flexible, beta-tum reglons of
191P4D12(b) protein variants are used as antigens to generate polyclonal antibodies in New Zealand White rabbits or
monoclonal anfibodies 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
raglons include, but are not limited to, amino acids 400-420. In sequence specific for variant 8, such regions include, but are
not limited to, amino aclds 80-84, Itis useful lo conjugate the immunizing agent to a protein known to be immunogenic in the
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mammal being immunized. Examples of such immunogenic proteins include, but are not limited to, keyhole fimpet
hemocyanin (KLH), serum albumin, bovine thyroglobuin, and soybean Irypsin inhibilor, inone embodiment, a peptide
encoding amino acids 52-63 of 191P4D12(p) variant 1 and amino acids 179-197 were each conjugated to KLH and used to
immunize separate rabbits. Alternalively the immunizing agent may include all or portions of ihe 191P4D12(b) variant
proleins, analogs or fusion proteins fereof. For axample, fhe 191P4D12(b) variant 1 amino acid sequence can be fused
using recombinant DNA techniques fo any one of a variely of fusion protein partners that are well known in the art, such as
glutathione-S-iransferase {GST) and HIS tagged fusion proteins. In another embodiment, amino aclds 2-349 of
191P4D12{b) variant 1 was fused to GST using recombinant techniques and the pGEX expression veclor, expressed,
purifid and used to immunize a rabbit. Such fusion proteins are purified from induced bacteria using tha appropriate affinity
matrix.

Other recombinant baclerial fusion proleins that may be employed Include maltose binding protein, LacZ,
thioredoxin, NueA, or an Immunoglcbulin constant region (see the section entitled *Production of 191P4D12(b) in Prokaryotic
Systems” and Current Prolocols In Molecular Biology, Volume 2, Unit 16, Frederick M. Ausubul et al. eds., 1995; Linsley,
P.S., Brady, W., Umnes, M., Grosmaire, L., Damle, N., and Ledbetter, L.(1991) J.Exp. Med. 174, 561-566).

In addition to baclerial derived fusion proteins, mammalian expressed protein antigens are alsoused. These
antigens are expressed from mammalian expression vectors such as the Tags and Fe-fusion vectors (ses the section
entitied *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 extracellular
domain, was cloned into the Tag5 mammalian secretion vector, and expressed in 203T cells resulting In a soluble secreted
protein (Figure 22). The recombinant protein is purified by metal chelale chromatography from tissue culture supernatants of
2937 cells stably expressing the recombinant vector. The purified Tag5 191P4D12(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 includa, but are not limited to, complete Freund's adjuvant (CFA) and
MPL-TDM adjuvant (manophosphoryl Lipid A, synthetic trehalose dicorynomycolate).

In a typical protocol, rabbits are Initially immunized subcutaneously with up to 200 pg, typically 100-200 ug, of
fuslon protein or peptide conjugated to KLH mixed in complete Freund's adjuvant (CFA). Rabbits are then injecled

 subcutaneously every two weeks with up to 200 pg, ypically 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 fiter 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 info pCDNA 3.1 myc-his
expression vector (Invitrogen, see the Example entitied “Broduction of Recombinant 191P4D12(b) in Eukaryotic Systems”).
After fransfection of the constructs into 2937 cells, celllysates are probed with the anti-191P4D12(b) serum and with anti-His
antibody (Santa Cruz Biotechnologies, Santa Cruz, CA) to determine specific teactivity to denatured 191P4D12(b) protein
using the Westem blot technique. In addition, the immune serum is tested by fluorescence microscopy, flow cytometry and
immunoprecipitation agalnst 2037 (Figure 22) and other recombinant 191P4D12(b)-expressing cells to determine specific
recognition of native protein. Westem blot, immunoprecipitation, fluorescent microscopy, and flow cytometric techniques
using cells that endogenously express 191P4D12(b) are also canied out to test reactivity and specificity.

Anti-serum from rabbits Immunized with 191P4D12(b) 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 of In the context of an irrelevant fusion protein. For example, antiserum derived from a GST-
191P4D12(b) variant 1 fuston protein is first purified by passage over acolumn of GST protein covalenlly coupled to AffiGe!
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mairix (BioRad, Hercules, Calif.). The antiserum is then affinity purified by passage overa 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 anfigens and peplide immunized rebbits as well as
fuslon partner depleted sera are afiinity purified by passage over a column malrix composed of the original protein
immunogen or free peptide.

Example 11: Generation of 191P4D12(b) Monoclonal Antibodles {mAbs)

In one embodiment, therapeutic mAbs to 191P4D12(b) varlants comprise those that react with epitopes specific for
each variant protsin or specific to sequences in common between the variants that would disrupt or modulate the biological
function of the 191P4D12(b) variants, for exampla those that wouid disrupt the Interaction with ligands and binding partners.
Jmmunogens for generation of such mAbs include those designed to encode or contain the entire 191P4D12(b) protein

variant sequence, regions of the 191P4D12(b) protein variants predicled 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 “Antigenkity Proflles"). Immunogens include peptides, recombinant bacterial proteins, and mammalian expressed
Tag 5 proteins and human and murine IgG FC fusion proleins. In addition, cells engineered to express high levels of a
respective 191P4D12(b) variant, such as 2037-191P4D12(b) varlant 1 or 300.18-181P4D12(b) variant 1murine Pre-B calls,
are used to immunize mice.

To generate mAbs to a 191P4D12(b) variant, mice are firstimmunized Intraperitoneatly (IP) with, typically, 10-50
g of protein immunagen 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. Altematively, MPL-TDM adjuvant is used in immunizations. in addition to the above protein and cell-
based immunizalion strategles, a DNA-based immunization profocol is employed In which a mammalian expression vector
encoding a 191P4D12(b) variant sequence is used fo immunize mica by direct injection of the plasmid DNA. For example,
amino acids 31-347 was cloned into the Tag5 mammalian secretion vecior 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
191P4D12(b) variant 1 sequence is fused at the amino-terminus to an IgK leader sequence and at the carboxyl-lerminus to
the coding 3equence of the human or murine IgG Fe region. 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 profocol, test bleeds are taken 7-10 days following an injection to monitor titer and
specificity of the inmune response. Once approprials reactivily and spacificity is oblained as determined by ELISA, Western
blotting, immunoprecipitation, fiuorescence 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 one embodiment for generating 191P4D12(b) monocional antibodies, a Tag5-191P4D12(b) variant 1 antigen
encoding amino acids 31-347, was expressed (Figure 22) and then purified from slably transfected 293T cells. Balb C mice
are inftlally 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 waeks 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
mico. Reactivity and specificity of serum to full length 191P4D12(b) variant 1 protein is monitored by Western blotting,
immunoprecipitalion and flow cytometry using 2937 cells transfected with an expression vector encoding the 191P4D12(b)
variant 1 cDNA (ses e.g., the Example entitled “Production of Recombinant 181P4D12(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 strongeet reactivily are rested and given a final injection of TegS antigen in PBS
snd then sacrificed four days later. The spleens of the sacrificed mice are harvestad and fused to SPO/2 myefoma celis
using standard procedures (Harlow and Lane, 1888). Supematants from HAT selecled growth welts are acrasned by ELISA,
Westem bilol, immunoprecipltation, fluorescent microscopy, and flow cylometry fo identify 191P4D12(b) specific antibody-
prodkicing clones.

To generale monochnal antibodles thal are spacific for each 191P4D12(b) variant protein, immunogens are
dasigned lo encode sequances unique for each variant. In one smbodiment, a GST-fusion antigen encoding the ful
sequence of 131P4D12(b) varlant 9 (AA 1-137) is produced, pusified, and used as immunogen ko derive monocional
antibodies speciic to 191P4D12(b) variant 2. In another embodiment, an antigenic pepiide composed of amino acids 400-
420 of 184 P4D12{b) variant 7 is coupled to KLH and used as immunogen. Hybridoma supematants are then screened on
the respecive antigen and then further screened on cells expressing the specific variant and cross-soreened on cells
expressing the other varianis 1o darive varant-speciic monocional antibodies.

The binding affinity of a 161P4D12(b) variant monocional aniibody Is detenmined using standard technologies.
Affinlty measurements quantify he strength of antibody to epitape binding and are used to help define which 181P4D12(b)
varant monocional antibodies preferred for diagnostic o therapeutic use, as apprecialed by one of skik In the art. The

BlAcore™ sysiem (Uppsala, Sweden) is & prefeed methad for determining binding affinity, The BlAcore™ sysiem uses surface
plasmon resonance (SPR, Weiford K 1881, Opt. Quant Elect 23:1; Morkon and Myszka, 1988, Methods in Enzymdogyzss

-+ 268) ko monitor biomolecular interacions in feal ime. BIAcore™ analysis conveniently generetes association rale constants,
dissocialion rets constants, equilbriom dissociation constants, and afinfly constants.

Exampls 12 HLA Clase Land Class U Binding Aseays

HLA class | end class [ binding assays using purified HLA molecules are performed in accordance with disclosed
prolocols (6.9, PCT publicafions WO 94/20127 and WO 94/03205; Sidney et al, Cument Protocols in Immunology 18.3.1
(1988); Sidney, of al, J. Jmmunol 154:247 (1985); Sefte, ef al, Mol mmunol 31:813 (1994)). Brlefly, purified MHC
molacules {6 to 500 nM) are incubaled with various unlabeled peplide inhiitors and 1-10 nM 15Hadlolabelad probe paptides
a3 descrbed. Following incubation, MHC-peptide complexes ara separaled from free papltide by gel fillration end the fraction
of peplids bound is delermined. Typlcaly, in prefiminary experiments, each MHC preparation is tilered in the presence of
fixed amounts of radiolabeled peplides o datermine the concentration of HLA molecuies neveesary to bind 10-20% of the
botal radioactivity, All subsequent inhibiiion and direcl binding assays are performed using these HLA concentraons.

Since under thess condifions flabel}<HLA] and ICw2[HLAL the measured ICm ‘values are ressonable
approximations of the bue Ko values. Peplide inhibitors are typically tesled at concantations ranging from 120 pgiml to 1.2
ng/ml, and are lesied in two to four completely Independent experiments. To akow comparison of the data ablained in
different experiments, a relative biading figure is calculaled for each pepiide by dividing the 1Cs of a posiiive coatrol for
intiboifion by the ICse for each fested peplide’(typicaily uniabaled versions of the redioiabeled probe peplide). For database
purposes, and inter-experiment comparisons, relative binding values are complied. Thess values can subsequently be
converted back into ICso M values by dividing the ICse M of the postiiva controls for inhibilion by the relative binding of the
poptide of Interest. This method of data compliaion Is accurale and consisient for comparing peplides that have been tested
on different days, or with diffesent lots of purified MHC.

Binding assays as outlined above may be used to analyze HLA supermotil andior HLA motif-bearing peplides (ses
Table IV).

Example 13; |de! HLA - and -Bearing C n itopes
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HLA vaccine compositions of the Invention can include multple epitopes. The multiple epitopes can comprise
multiple HLA supermotifs or motifs to achieve broad population coverage. This example lfustrates the identification and
conﬁrmalibn of supermotif- and moli-bearing epitopes for the inclusion in suchi a vaccine composition, Calculation of
population coverage is performed using the strategy described below.

Co f sea ms lor idenfification of supermotif and/or molif-bearing epitopes

The searches performed lo identify the motif-bearing peptide sequences In the Example enfited "Antigenicity
Profiles” and Tables VIlI-XX] 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 fables are listed in Table VII.

Computer searches for epitopes bearing HLA Class | or Class Il supermolifs or molifs are performed as follows. Al
lranslated 191P4D12(b) protein sequences are analyzed usihg a lext string search software program lo identify potential
peptide sequences contalning appropriate HLA binding molifs; such programs are readily produced in accordance wilh
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
{o bind to specific HLA-Class | or Class || molecules. These polynomial algorithms account for the impact of different amino
ackds at different positions, and are essentially based on the premise that the overall afiinity (or AG) of peptide-HLA molecule
Interactions can be approximated as a linear polynomial function of the type:

“AG"=ayXxayXay....Xan

where g is a coefficient which represents the effect of the presence of a given amino acid () at a given position ()
along the sequence of a peptide of n amino acids. The crucial assumption of this method is that the effects al each position
are essentlally independent of each other (i.e., independent binding of individual side-chains). When residue j occurs at

" position i in the peplide, it is assumed to contribute & constant amount j to the free energy of binding of the peptide
irespeclive of the sequence of the rest of the pepide.

The method of derivation of spedific algorithm coefficients has been described in Gulukota of al., J. Mol. Biol.
267:1258-128, 1997; (see also Sidney ef al., Human Immunol. 45:79-93, 1996; and Southwood et al., J. Immunol. 160:3363-
3373, 1998). Briefly, for all | posiﬁons. anchor and non-anchor alike, the geomelric 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 . For Class
1i peptides, if mutiple alignments are possible, only the highest scoring alignment Is utiitzed, following an Rerative procedure.
To calculate an algorithm score of a given peptide in a test set, the ARB values corresponding to the sequence of the peplide
are multiplied. If this product exceeds a chosen threshold, the peptide is predicted 1o bind. Appropriate thresholds are
chosen as a function of the degres of stringency of prediction desired.

eciion of HLA-A2 e cross-reaclive peptid

Proteln sequences from 191P4D12(b) are scanned utilizing motif identification software, to identify 8-, 9- 10- and
11-mer sequences containing the HLA-A2-supermotif maln anchor specificity. Typically, these sequences are then scored
using the protoco! described above and the peptides corresponding to the positive-scoring sequences are synthesized and
tested for their capacily to bind puriied HLA-A*0201 molecules in vitro (HLA-A®0201 is considered a prololype A2 supertype
molecule).

These peptides are then lested for the capacity to bind to additional A2-superlype molecules (A*0202, A*0203,
A*0206, and A*6802). Peptides that bind to at least three of the five A2-supertype allsles tested are typleally desmed 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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Selaction of HLA-A3 supermotif-bearing epitopes
The 191P4D12(b) proteln sequence(s) scanned above s also examined for the presence of peptides with the HLA-

A3-supermotif primary anchors. Peptides corresponding to the HLA A3 supermofif-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 fo the other common A3-supertyps alieles (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-BY supermotif bearing epitopes
The 181P4D12(b) protein(s) scanned above Is aiso analyzed for the presence of 8-, 9- 10-, or 11-mer peplides 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-superiype aliele (le., the prootype B7 supertype aliels). Peptides binding B*0702 with
[Cs» of <500 nM are identified using standard methods. These peptides are then lested for binding to other common B7-
supertype molecules (e.g., B*3501, B'5101, B'5301, and B*5401). Peplides capable of binding to three or more of the five
B7-supertype alleles tested are thereby Idenlified.

Selaction of A1 and A24 mofif-bearing epitopes

To further increase population coverage, HLA-A1 and -A24 epitopes can slso be incorporated into vaccine
compositions. An analysis of the 191P4D12(b) protein can also be performed lo Identify HLA-A1- and A24-motif-containing
sequences.

High affinity andlor cross-reactive binding epitopes that bear other moif and/or supermotifs are identified using
analogous methodology. '

Example 14: Confirmation of Immunogenicity

Cross-reactive candidate CTL A2-supermofif-bearing peptides that are identified as described herein are selecled
1o confirm in vifro 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 cefl line 721.221, is used as the peptide-loaded target to measure activity of HLA-A2.1-restricted CTL. This
cell line is grown in RPMI-1640 medium supplomented with antibiotics, sodium pyruvate, nonessential amino acids and 10%
(w\) 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 abillty of peptide-specific CTLs o recognize endogenous

antigen.

Prmary CTL Induction Cullures:

Generation of Dondritic Calls (DC): PBMCs are thawed in RPMI with 30 pg/ml ONAse, washed twice and
resuspended in complete medium (RPMI-1640 plus 5% AB human serum, non-essential amino aclds, sodium pyruvate, L-
glutamine and penicillin/streptomyain). The monocytes are purified by piating 10 x 108 PBMClwell in a 6-well plate. After 2
hours al 37°C, the non-adherent cells are removed by gently shaking the plates and aspirating the supematants. The wells
are washed a fotal of three times with 3 ml RPMI to remove most of the non-adherent and loosely adherent cells. Three ml of
complete medium containing 50 nglm! of GM-CSF and 1,000 U/ml of IL-4 are then added to each well. TNFa is added lo the
DCs on day 6 at 75 ng/m! and the cells are used for CTL induction cultures on day 7.
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Induction of CTL with DC and Peptide: CD8+ T-cells are isolaled by posifive sefection with Dynal immunomagnetic
beads (Dynabeads® M-450) and the detacha-bead® reagent. Typlcally about 200-250x10° PBMC are processed to obtain
24x108 CD8* T-cells (enough for a 48-well plate culture). Briefly, the PBMCs are thawed in RPMI with 30pg/ml DNAse,
washed once with PBS containing 1% human AB serum and resuspended in PBS/1% AB serum at a concentration of
20x108cellsiml. The magnetic beads are washed 3 times with PBS/AB serum, added to the cells (1404l beads/20x108 cells)
and incubated for 1 hour at 4°C with confinuous mixing. The beads and celis are washed 4x with PBS/AB serum to remove
he nonadherent cells and resuspended at 100x108 celisiml (based on the original cell number) in PBS/AB serum containing
100pUmi detacha-bead® reagent and 30 pg/mi DNAse. The mixture is incubated for 1 hour al room temperature with
continuous mixing. The beads are washed again with PBS/AB/DNAse fo 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 40pig/ml of peplide
at a cell concentration of 1-2x108/ml In the presence of 3ug/ml R2- microglobulin for 4 hours at 20°C. The DC are then
irradialod (4,200 rads), washed 1 time with medium and counted agaln.

Setting up induction culfures: 0.25 mi cytokine-generated DC (at 1x108 cellsiml) are co-cultured with 0.25m! of
CD8+ T-cells (at 2108 cell/ml) in each well of a 48-well plale 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 thuman IL-2 is added 48 hours later at 10 1U/ml.

Reslimulation of the induction cultures with peptide-pulsed adherent cells; Seven and fourteen days after the
primary induction, the cells are resimulated with peptide-pulsed adherent cells. The PBMCs are thawed and washed twice
with RPM! and DNAse. The cells are resuspendad al 5x108 cells/ml and irradiated at ~4200 rads. The PBMCs are plated at
2x108 in 0.5 mt complete medium per well and incubated for 2 hours at 37°C. The plales are washed twice with RPMI by
tapping the plate gently fo remove the nonadherent cells and the adherent cells pulsed with 10pg/ml of peptide in the
presence of 3 pg/mi B2 microglobuiin 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 aspiraled from the induction cultures (CD8+ cells)
and brought to 0.5 ml with fresh media. The cells are then transfetred to the wells containing the peptide-pulsed adherent
cells, Twenty four hours later recombinant human IL-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 50IUImi (Tsai et al, Critical Reviews in Immunology
18(4-2):65-75, 1998). Seven days later, the cultwes are assayed for CTL aclivity in a 51Cr release assay. In some
experiments the cultures are assayed for peptide-specific recognition in the in situ 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 lyiic activity by 5!Cr releass.

Seven days after the second resfimulation, cytoloxicity is determined in a standard (5 hr) 51Cr release assay by
assaying individual wells at a single E-T. Peplide-pulsed targets are prepared by Incubating the cells with 10pg/mi peplide
ovemight at 37°C.

Adherent target cells are removed from culture flasks with trypsin-EDTA. Target cells are labeled with 200uCi of
51Cr sodium chromate (Dupont, Wilmington, DE) for 1 hour at 37°C. Labeled target cells are resuspended at 108 per mi and
diluted 1:10 with K562 cells at a concentration of 3.3x108ml {an NK-sensitive erythroblastoma cefl line used to reduce non-
specific lysis). Target cells (100 ul) and effectors (1004} are plated in 96 well round-bottom plates and incubated for  hours
at 37°C. At that ime, 100 pil of supernatant are collected from each well and percent lysis is determined according fo the
formula:

{{cpm of the test sample- cpm of the spontaneous 5'Cr release sample)/{cpm of the maximal 5'Cr release sample-
cpm of the spontaneous $'Cr release sample)] x 100,
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Maximum and spontaneous felsase are determined by incubaling the labeled targets with 1% Triton™ X-100 and_
medla alone, respectively. A positive culture is defined as one In which the specific lysls (sampie- background) is 10% or
higher in the case of individus! wells and is 15% or more al the two highest E:T ratios when expended cullures are ssayed

tmmuton 2 plates are coaled with mouse anti-human IFNy monoclonal anl!body 4 uqlml 0.1M NaHCO, pHB8.2)
overnight at 4°C. The plales are washed with Ca¥, Mg?~-free PBS/.05% Tween™ 20 and blocked with PBS/10% FCS for two - .
tours, afler which the CTLs (100 pliwell) and targets {100 pYwel) are added to each well, leaving emply wells for the
standards and blanks (which received media onlyl. The larget cells, ether peplide-pulsed or endogenous largets, are usad
at 8 conoeniration of 1106 callshm, The plates are hcubated for 48 hours at $7°C with 5% CO.

Recombinant human {FN-gamma is added to the standard wells starting al 400 pg or 1200pg/100 microliter/wal
and the plate incubated for wo hours at 37°C. The piates are washed and 100 pi of hiotinylated mouse anti-human IFN-
gamms monociong! antibody (2 microgram/ml in PBS/3%FCS/0.05% Twean™ 20) are added and incubated for 2 hours at
room temperature. After washing again, 100 micrliter HRP-stveptavidin (1:4000) ere added and the plates incubeted for one
hour at room lemparatre. The plates are then washed 6x with wash bufier, 100 microliteriwell daveloping solution (TMB
1:1) are added, and the plales allowed lo develop for 5-15 minutes. The reaction is stopped with 50 microfer/wall 1M HyPO:
&nd read at OD450. A culture is considered posifive if it measured at least 50 pg of IFN-gammalwel above background and
is twice the background level of expression,

 CTLExpamsion

Those cutiures thal demonstrate speciic iytio activity against peplide-pulsed targets andfor fumor targets are
expanded aver a two week period with ani-CD3. Briefly, 5x104 CD&+ cells are added to a T25 flask contalning the folowing:
1x108 iivadiated (4,200 rad) PBMC (autologous or aliogeneic) per ml, 2x10% iadiated (8,000 rad) EBV- transformed cells per
mi, and OKT3 (anti-CD3) at 30ng per mil in RPMH1640 containing 10% (viv) human AB samum, non-sssential amino acids,
sodiurn pyruvals, 25uM 2-mercaploethanol, L-gluamine and penlclin/sireplomycin. Recombinant human IL2 Is added 24.
hours later at a final concenirafion of 200{Ukm! and every three days thereafter with fresh media at S0lUml. The cells are
spit if the coll voncentration exceeds 1x108ml and the culiures are assayed between days 13 and 15 at E:T ratios of 39, 10,
3and 1:1 In the ¥1Cr release assay or al 1x10%mi in the in skt IFNy essay using the same targets as bafore the expansion,

Cullures ars expanded in the absence of anf-CD3* as follows. Those cullures that demonsirate specific Iytic
achivity against peplide and endogenous targets are selsctad and 5x10¢ CDB* colls are added fo a T25 flask containing the
following: 1x10% aulologous PBMC per mi which have been peplide-puitsed with 10 pgéml peptide for two hours at 37°C and
irradialed (4,200 rad); 2x10 inadialed (8,000 rad) EBV-ransformed calls per mi RPMI-1640 containing 10%{w/v) human AB
serum, non-essenfial AA, sodium pyruvate, 25mM 2-ME, L-glutamine and gentamicin,

Immu o .Ms idos

AZ-supermotif cross-reactive binding peplides are tesled In the celiular assay for the abillty to induce peplide-
specific CTL In nommal individuals. In this analysis, a paptide s typicaly considered to be an epltope if it induces peptide-
specific CTLs in &t leas! individuals, and preferably, also recognizes the endogenously expressed poplide.

Immunogeniclty can alse be confirmed using PBMCs lsolaled from pabents bearing a fumor that expresses
181PAD12(b). Briefly, PBMGS are isolated from pafieats, re-stimulaled with peptide-pulsed monocyles and assayed for the
ablity o recognize paptide-putsed target cels as well as transfected cols endogenously expressing the antigen.

Evglugiion of A'03/A11 immunogenicity

HLA-A3 supemmofiftbearing cross-reacive binding peplides are also evaluated for immunogenicly using
methodology anslogous for that used to evaluate the immunogencily of the HLA-A2 supermot! pepiides.

Evaluation of BY Immunogenicit
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Immunogenicity screening of the B7-supertype cross-reactive binding peptides identified as set forth herein are
confirmed in 2 manner analogous to the confirmation of A2-and A3-supermolif-bearing peptides.

Peplides bearing other supermolifs/imotils, e.g., HLA-A1, HLA-A24 efc. are also confirmed using similar
methodology

Example 15: Implementatio he Extended Su tf"to Improve the Binding Capacity of Native Epitope:
Creating Analogs

HLA molifs and supermolifs (comprising primary andlor secondary residues) are useful in the identification and
preparation of highly cross-reactive nalive peplides, as demonslrated herein. Moreover, the definition of HLA molifs and
supermolifs 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 characleristics, 6.9. greater cross-reactivity within the
group of HLA molecules thal comprise a supertyps, and/or greater binding affinity for some or all of those HLA molecules.
Examples of analoging pepiides 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-reaclivity of the epitopes. For
example, the main anchors of A2-supermotif-bearing peptides are sltered, for example, to introduce a prefered L, 1, V, or M
at position 2, and { or V al the C-teminus.

To analyze the cross-reactivily of the analog peplides, each engineered analog is initially tesled for binding to the
prototype A2 supertype allele A*0201, then, if A*0201 binding capacity s maintained, for A2-supertype cross-reactivity.

Alternatively, a peptide is confirmed as binding one or all supertype members and then analoged o modulate
binding affinity to any one {or more) of the supertype members to add population coverage.

The selection of analogs for immunogenidly in a cellular screening analysis Is typically further restricted by the
capacity of the parent wild type (WT) peptide lo bind at least weakly, i.e., bind at an ICso of 5000nM or less, to three of morg
A2 supertype alleles. The rationale for Ihis requirement is that the WT peplides musl be present endogenously in sufficient
quantity to be biologically relevant. Analoged peptides have been shown fo have Increased immunogenicity and cross-
reactivity by T cells speciﬁc for the parent epitope {ses, e.g., Parkhurst et al., J. Immunol, 157:2539, 1996; and Pogue et al.,
Proc. Netl. 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-supermofif-bearing peplides
Analogs of HLA-A3 supermolif-bearing epitopes are generaled using strategles similar to those employed in

analoging HLA-A2 supermotif-bearing peptides. For example, peplides 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-reacfivity.

Similarly to the A2- and A3- motif bearing peptides, peptides binding 3 or more B7-supertyps alleles can be
improved, where possible, to achleve increased cross-reactive binding or greater binding affinity or binding half life. B7
supermofif-bearing peptides are, for example, engineered to possess a preferred residue (V, §, L, or F) at the C-terminal
primary anchor position, as demonstrated by Sidney ef al. (J. Immunol. 157:3480-3490, 1896).

Analoging at primary anchor residues of other motif andfor supermolif-bearing epitopes is performed in a like
manner.
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The anglog peptides are then be confirmed for immunogenicily, typically in a cellular screening assay. Again, itis
generally important fo demonstrate that analog-specific CTLs are also able to recognize the witd-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 peplides 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 supermolif-bearing peplide with an F residue at position 1 is
analyzed. The peplide s then analoged to, for example, substitute L for F at position 1. The analoged peplide is evalualed
for increased binding affinity, binding half life and/or increased cross-reactivity. Sucha procedue identifies analoged
peplides 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 immunizafion or lipopeptide immunization. Analoged
peplides are addilionally tested for the ability o stimulate a recall response using PBMC from patients with 191P4D12(b)-
expressing tumors.

Other analoging strateqles

Another form of peplide analoging, unrelated to anchor positions, involves the substitution of a cysteine with a-
amino butyric acid. Due to its chemical nature, cystelne has the propensity to form disulfide bridges and sufficiently aiter the
peptide struchirally so as to reduce binding capacity. Substitution of «-amino butyric acld for cysteine not only alleviates this
problem, but has been shown to improve binding and crossbinding capabliiiies In some Instances (see, e.g., the review by
Sette of al., In: Persislent Viral Infections, Eds. R. Ahmed and 1. Chen, John Wiley & Sons, England, 1998).

Thus, by the use of single amino acid substiutions, 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.

Seleclion of HLA-DR-supermotif-bearing epifopes.

To identify 191P4D12(b)-derived, HLA class !l HTL epiiopes, a 191P4D12(b) antigen is analyzed for the presence
of sequences bearing an HLA-DR-motif or supermotif. Specifically, 15-mer sequences are selecled comprising & DR-
supermolif, comprising a 9-mer core, and three-residue N- and C-terminal flanking regions (15 amino acids lotal).

Protocals for predicting peptide binding {o DR molecules have been developed (Southwood et al., J. Immuniol.
160:3363-3373, 1998). These protocals, specific for individual DR molecules, allow the scoring, and ranking, of 9-mer core

A reglons. Each protocol not only scores peptide saquences for the presence of DR-supermolif pimary anchors {l.e., at
position 1 and position 6) within a 9-mer core, but addilionally evaluates sequences for the presence of secondary anchors.
Using allele-specific selection tables (ses, 6.g., Southwood et al., ibid.), It has been found that these protocols efficlently
select peplide 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, DR4wd4, and DR7, can efficiently select DR cross-reactive
peptides.

The 191P4D12(b)-derived peplides identified above are tested for their binding capacily for various common HLA-
DR molecules. All peptides are inifially tesled for binding to the DR molecules in the primary panel: DR1, DR4w4, and DRY.
Peptides binding at least two of these three DR molecules are then tested for binding to DR2w2 B1, DR2w2 B2, DRéw18,
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and DR9 molecules in secondary assays. Finally, peplides binding at least two of the four secondary pane! DR molecules,
and thus cumulatively at least four of seven different DR molecules, are screened for binding to DRAw15, DR5w11, and
DRBw2 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. 191P4D12(b)-derlved peplides found to
bind common HLA-DR alleles are of particular interest

Selection of DR3 mofif peptides

Because HLA-DR3 is an allele that is prevalent in Caucasian, Black, and Hispanic populations, DR3 binding
capacily is a relevant criterion in the selection of HTL. epitopes. Thus, peptides shown fo be candidates may also be
assayed for thelr DR3 binding capacity. However, in view of the binding specificity of the DR3 malif, peptides binding only to
DR3 can also be considered as candidates for inclusion in a vaccine formulation.

To efficiently identify peptides that bind DR3, farget 191P4D12(b) antigens are analyzed for sequences carrying
one of the two DR3-specific binding motifs reported by Geluk et al. (J. Immunol. 152:5742-5748, 1994). The corresponding
peptides are then synthesized and confirmed as having the ability to bind DR3 with an affinity of 1uM or better, i.e., less than
1 uM. Peptides are found thal meet this binding criterion and qualify as HLA class i high affinity binders.

DR3 binding epliopes identified in this manner are included in vaocine compositions with DR supermotif-bearing
peptide epitopes.

Similarly to the case of HLA class | molif-bearing peptides, the class Il motif-bearing peptides are analoged to
improve affinity or cross-reacivity. For example, aspartic acid at position 4 of the S-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 supemotif- and DR3 motif-bearing spitopes among those identified
using the methodology set forth herein. .

Immunogenicity of HTL epitopes are confirmed in a manner analogous {o the determination of immunogenicity of
CTL epitopes, by assessing the abiity to stimulate HTL responses and/or by using appropriate transgenic mouse models.
Jmmunogenicity is determined by screening for: 1.} in vitro primary induction using normal PBMC or 2.) recall responses from
patients who have 191P4D12(b)-expressing lumors.

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 mulliple supermotifs and/or motifs.

in order to analyze population coverage, gene frequencies of HLA alleles are delermined. Gene frequencies for
each HLA allele are calculated from antigen or allele frequencles utilizing the binomial distribution formulae gf=1 -{SQRT(1-
af)) (see, ©.g., Skinay ot al., Human Immunol. 45:79-93, 1996). To obtain overall phenolypic frequencies, cumulative gene
frequencies are calculated, and the cumulative antigen frequencies derived by the use of the inverse formula [af=1-(1-Cgf)3.

Where frequency data is not available at the level of DNA typing, correspondence to the serologically defined
antigen frequencies is assumed. To obtain total polential supertype population coverage no linkage disequilibrium is
assumed, and only alieles confirmed to belong to each of the supertypes are included (minimal estimates). Estimates of lotal
patential 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)). Confirned
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, AB6, 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 peplides 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,
Chiness, Japanese, and Hispanic). Together, these alleles are represented with an average frequency of 38% 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-superlype alleles is >35%, see, e.g., Table IV (G). An analogous approach can be used {o estimate
poputation coverage achieved with combinations of class 1l molif-bearing epitopes.

Immunogenicity studies in humans (e.g., Bertoni ef al,, J. Clin. Invest. 100:503, 1997, Doolan ef al., Immunity 7:97,
1997; and Threlkeld et al,, J. Immunol. 159:1648, 1997) have shown that highly cross-reactive binding peplides are almost
always recognized as epitopes. The use of highly cross-reaclive blnbing peplides 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 ari), an average population coverage is
predicted to be greater than 95% in each of five major ethnic populations. The game theory Monte Carlo simulation analysis,
which is known in the art (ses o.g., Osborne, M.J. and Rubinstein, A. "A course in game theory” MIT Press, 1994), can be
used o 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 Recoqnition Of Endogenously Processed Antigens After Priming

This example confirms that CTL Induced by native or analoged peptide epitopes identified and selecled as
described herein recognize endogenously synthesized, /6., 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 peplide-coated stimulator cells. Six days later, effector cells are
assayed for cylotoxicity and the cell lines that contain peptide-specific cylotoxic activity are further re-stimulated. An
additional six days later, these celf ines are tested for cyloloxic aclivity on 51Cr labeled Jurkat-A2.1/K® target cells in the
absence or presence of peplide, and also tested on $'Cr labeled target cells bearing the endogenously synthesized antigen,
Le. cells that are stably transfected with 191P4D12(b) expression vectors.

The results demonstrate fhat CTL lines obtained from animals primed with peptide epitope recognize
endagenously synthesized 191P4D12(b) antigen. The cholce of transgenic mouse model to be used for such an analysis
depends upon the epitope(s) fhat are being evalualed. In addition to HLA-A*0201/K® transgenic mice, several olher
transgenic mouse medels Including mice with human A11, which may also be used fo 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 fo evaluate HTL epitopes.

Example 20: Activity Of CTL-HTL Conjugated Epitopes In Transgenic Mice
This example illustrates the induction of CTLs and HTLs in fransgenic mice, by use of a 191P4D12(b)-derived CTL

and HTL peplide vaccine composttions. The vaccine composition used herein comprise peplides o be administered to a
patient with a 191P4D12(b)-expressing lumor. The peplide composition can comprise multiple CTL andlor HTL epitopes.
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The epilopes are identified using methodology as descrbed 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 mulliple
HLA family members at an affinity of 500 nM or less, or analogs of that epltope. The peptides may be lipldated, if desired.

Immunization procedures: immunization of transgenic mice is performed as described (Alexander et al., J.
Immunol, 159:4753-4761, 1997). For example, A2/K® mice, which are transgenic for the human HLA A2.1 allele and are
used to confirm the immunogeniclty of HLA-A*0201 moiif- or HLA-A2 supermotif-bearing epitopes, and are primed
subcutaneously (base of the tail) with a 0.1 m! of peptide in Incomplete Freund's Adjuvant, or if the peptide composition is
lipidated CTL/HTL conjugate, in DMSOsaline, or if the peptide composttion is a polypeplide, in PBS or Incomplete Freund's
Adjuvant. Seven days afler priming, splenocytes obtalned from these animals are restimulated with syngenic irradiated LPS-
activated lymphoblasts coated with peptide.

Cell lines: Target cells for peptide-specific oylotoxicity assays are Jurkat cells transfected with the HLA-A2, 1/K®
chimeric gene (e.g., Vitiello ef al,, J. Exp. Med. 173:1007, 1991)

In vitro CTL activation: One week afier priming, spleen cells (30x10° cells/fiask) are co-cultured at 37°C with
syngenelc, Iradiated (3000 rads), peptide coated lymphoblasts (10x10 celisflask) in 10 ml of culture medium/T25 flask.
After six days, effector cells are harvested and assayed for cytotoxic activity.

Assay for cyfotoxic activity: Target cells (1.0to 1.5x10f) are incubated at 37°C in the presence of 200 pl of 5Cr.
After 60 minutes, cells are washed three times and resuspended in R10 medium. Peptide is added where required at a
concentration of 1 pg/ml. For the assay, 104 5'Cr-labeled target cells are added to different concentrations of effector cells
(final volume of 200 pi) in U-bottom 86-well plates. Afler a six hour incubation period at 37°C, a 0.1 ml aliquol of supernatant
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
refease - spontaneous release). To facilitate comparison batween separate CTL assays run under the same conditions, %
$1Cr release data is expressed as lyic units/108 cells. One lytic unitis arbilrarity defined as the number of efieclor cells
required to achieve 30% lysls of 10,000 target cells In a six hour 5'Cr release assay. To obtain specific lytic units/105, the
lytic units/106 obtained in the absence of peplide is sublracted from the Iytic units/108 obtained in the presence of peptide.
For example, if 30% S1Cr release is obtained at the effector (E): target (T) ratio of 50:1 {i.e., 5105 effector celis for 10,000
targets) in the absence of peptide and 5:1 (L.e., 5x104 effector cells for 10,000 targets) in the presence of peplide, the specific
lytic units would be: [(1/50,000)1/500,000)] x 106 =18 LU.

The results are analyzed fo assess the magnitude of the CTL responses of animals injected with the immunogenic

CTUHTL conjugate vaccine preparation and are compared to the magnitude of the CTL response achieved using, for
example, CTL epilopes as outiined above in the Example entilled “Confirmalion of Immunogenicity.” Analyses similar to this
may be performed to confirm the immunogenicity of peptide conjugates containing multiple CTL epitopes and/or multiple HTL
epltopes. In accordance with these procedures, it is found that a CTL response is induced, and concomitantly that an HTL
responsa Is Induced upon administration of such compasitions.

Example 21: Selection of CTL and HTL epitopes for inclusion in a 191P4D12{b)-specific vaccine.
This example llustrates a procedure for sélecting peplide epitopes for vaccine compositions of the invention. The
peplides in the composition can be in the form of a nucleic acld sequence, elther single or one or more sequences (ie.

minigene) that encodes peptide{s), or can be single and/or polyepitopic peptides.
The following principles are ulilized when selecting a plurality of epitopes for inclusion in a vaccine composition.
Each of the following principles is balanced in order lo make the selaction.
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Epitopes are selected which, upon administralion, mimic Immune responses that are correlaled with 191PAD12(b)
clearance. The number of epitopes used depends on'chservations of patients who spontaneously clear 191P4D12(b). For
exampla, If it has been observed that patients who spontaneously clear 191P4D12(b}-expressing cells generate an immune
response o al least thwee (3) epitopes from 191P4D12(b) antigen, then at least three epitopes should be included for HLA
class |. A similar rationale Is used to determing HLA class 1l epitopes.

Epltopes are often selecled that have a binding affinity of an 1Ca of 500 M or less for an HLA class | moleculs, or
for class I, an ICso of 1000 nM or less; or HLA Class | peplides with hlgh binding scores from the BIMAS web slte.

In order to achieve broad coverage af the vaccine through out a diverse population, sufficient supermollf bearing
peplides, or a sufficient amay of allele-specific motif bearing peptides, are selected o give Broad population coverage. In
one embodiment, epitopes are selected to provide at least 80% population coverage. A Monte Carlo analysls, a stalistical
evaluation known in the art, can be employed o assess breadth, or redundancy, of population coverage.

When creating ;iolyepltoplc compositlons, or a minigene that encodes same, it is typically desirable to generale the
smallest peptide possible that encompasses the epilopes ofinterest. The principles employed are similar, if not the same, as
thoss employed when selecting a peplide comprising nested epllopes. For example, a protein sequence for the vaccine
composition is selected because ithas maximal number of epilopes contained within the sequence, i.e., it has a high
concentration of epitopes. Epitopes may be nesled or overlapping {ie., frame shified relative to one another). For example,
with overlapping epltopes, two 9-mer epliopes and one 10-mer epitopa 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 mulli-epitopic, peptide can
be generated synthetically, recombinantly, or via cleavage from the native source. Allematively, an analog can be made of
this native sequence, whereby oneor more of the epitopes comprise substituGons that alter the cross-reactivity and/or
binding affinity properties of the polyepliopic peptide. Such a vaccine composition Is administered for therapsutic or
prophylactic purposes. This embodiment provides for the posshility that an as yet undiscovered aspact of immune system
processing will apply to the native nested sequence and thereby facilitate the production of fherapeutic or prophylactic
immune response-Inducing vaccine compositions. Additionally such an embodiment provides for the possibility of motif-
bearing epitopes for an HLA makeup thal is presenly unknown. Furthermore, this embodiment {absent the creating of any
analogs) directs the kmmune response to multiple peplide sequences that are actually present In 191P4D12(b), thus avolding
the need to evaluate any junctional epiiopes. Lasfly, he embodiment provides an economy of scale when producing nucleic
acld vaccine compasttions. Related to this embodiment, compuler programs can be derived in eccordanca with principles In
the art, which identify in a target saquence, the greatest number of epilopes per sequence length.

A vaccine composition comprised of selecled peptides, whon administered, is safe, efficacious, and ellcits an
immune response similar in magnliude to an immune response that controls or clears cells that bear or ovarexpress
191P4D12(b). '

Example 22: Cons f “Ni " Multi-Eritope DNA Plasmids

This example discusses the construction of a minigene expression plasmid. Minigene plasmids may, of course,
contaln various configurations of B cell, CTL andlor HTL epitopes or epilope analogs as described herein,

A minigene expression plasmid typically indudes mulliple CTL and HTL peplide epilopes. In the present exampie.
HLA-A2, -A3, -B7 supemalif-bearing peplide epitopes and HLA-A1 and -A24 molif-bearing peplide epitopes are used in
conjunclion with DR supermolii-bearing epitopes and/or DR3 epitopes. HLA class | supermolif or motif-bearing peptide
epllopes derived 191P4D12(b), are selecled such that multiple supermoiifs/molifs 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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Le. both HLA DR-1-4-7 supermofif-bearing epliopes and HLA DR-3 mafif-beuring epliopes are salecied for indusion in the
minigena construct, The selected CTL and HTL epilopes are fhen incorporaied Into & minigene for expreasion inen
exprassion vector,

Such a consirucl may addlllonally include sequances that direct the HTL epilopes fo the endoplasmic reticulum.
For example, the [i proteln may be fusad fo one or more HTL epitopes as described In the art, whereln the CLIP sequence of
the U protein is removed and replaced with an HLA ciass | epiiope sequence so that HLA class il epllope Is diectsd o the
endoptasmic reliculum, whare the epilope hinds lo an HLA class Il molecules.

This example iustrates the methods to be used for construction of a minigene-bearing expression plasmid. Other
expression veclors that may be used for minigens compositions are avallable and known to those of sidl in the arl.

The minigene DNA ptasmid of this axample contains a consensus Kozak sequence and a consensus muvine kappa
Ig-Tight chain signal sequence followed by CTL and/or HTL epitopes selected in accordance witk prindiples disclosed herein.
The sequence encodes an open reading frame fused to the Myc and His antibody epltope tag coded for by the poDNA 3.1
Myc-His vector.

Overlapping oliganudeotides thal can, for example, average about 70 nucleotides i length with 15 nucleolde
overlaps, are synthesized and HPLC-purified. The aligonucleolides encode the selectsd paplide epliopes as well as
approprials linker nucleolides, Kozak sequence, and signal saquence. The final multiepltope minigens I3 assembled by
exiending the overiapping dligonuclactides in three sats of reactions using PCR. A Perkin/Eimer 8600 PCR machine Is used
and a tolel of 30 cycles are petformad using the foliowing condfions: 85°C for 15 sec, annealing temperature (5° below the
lowast caloulated Tm of each primer pair) for 30 sec, and 72°C for 1 min.

For example, a minigene Is prepared as folows, For a first PCR reacion, 5 j1g of each of two ofigonucieoiides are
annealed and extanded: In an example using eight oligonucieclides, 8., four pairs of primers, oligonuciaofides 1+2, 3+4,
5+6, and 7+6 are combined in 100 ! reactions containing Piu polymerase buffer (1x= 10 mM KCL, 10 mM (NH4):S04, 20
mM Tris-chioride, pH 8,75, 2mM MgSOq, 0.1% Triton™ X-iQO, 100 pg/ml BSA), 0.25mM each dNTP, and 2.5 U of Pl
polymerase. Themlmnuhdlmerpmusuégdwﬁﬁed,mtwomwbmmhhhghemdﬂzww.md
the product of 5+6 and 7+8 are mixed, annesled, and exiended for 10 cycies, deofhohvoma‘ehnarehmmbmd,a\d
5 cycles of annealing and extension carled out before flanking primers are added to ampify the fulf length product. The ful-
fength product is gel-puried and cloned inlo pCR-blunt (invitrogen) and individual ciones ere screenad by sequencing.

Exgmple 23; The Plasmid Construct and the Deqres to Which H Induces Immunogenlcity.

The degree to which a plasmid construct, for example a plaamid constructed In accordence with the previous
Example, is able 1o induce knmunogenidily is confirmed i vilro by delermining epitope presentalion by APC following
transdiclon of transfection of the APC wilh an epitope-expressing nucleic add construct. Such & shidy delemmines
*anigenicity” and ellows the use of human APC. The assay determiines the ability of the epilope {o be presented by the APC
i a context thal is recognized by a T cell by quantifying the denslty of epltope-HLA class T complexes on the ce¥ surface.
Quantitaion can be periormed by direclly measuring the amount of peptids ekiled from the APC (ses, o.g., Sfls ef af, J.
Immunol. 166:683-692, 1996; Demolz ef al,, Nalure 342:682-584, 1988); or the number of peplide-HLA class { complexes
can be estimated by measuring the amount of tysis of lymphokine release induced by diseased of iransfected target oalls,
and then determining the concentration of peplide necessary lo ablain equivalant levels of lysis or lymphokine releass (see,
6.9, Kageyama at al, J. Immunol, 154:567-676, 1985). :

Altematively, immunogenicil is confirmed through in vvo injections into mice and subsequent in vitro assessment

of CTL and HTL activily, which are analyzed using cylotoxicity and profiferation assays, respactively, as datalied e.g., in
" Nexander of &l., Immunfly 1:751-761, 1984,
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For example, to confirm the capacity of a DNA minigene construct containing at least one HLA-A2 supermotif
peptide to induce CTLs in vivo, HLA-A2.1/Kb transgenic mice, for example, are immunized intramuscularly with 100 pg of
naked cDNA. As a means of comparing the level of CTLs nduced by cDNA immunization, a control group of animals is also
immunized with an actual peptide composition that comprises muitiple epitopes synihesized as a single polypeplide as they
would be encoded by the minigene.

Splenocytes from immunized animals are slimulated twice with each of the respective compositions (peptide
epilopes encoded in the minigene or the polyepitopic peptide), then assayed for peptide-specific cytotoxic activity In a $1Cr
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 polyspitopic vaccine.

itis, therefore, found that hhe minigene elicits immune responses directed toward the HLA-A2 supermotif peptide
epitopes as does the ;iolyepltopic peplide vaccine. A similar analysis is also perfarmed using other HLA-A3 and HLA-B7
fransgenic mouse models to assess CTL induction by HLA-A3 and HLA-B7 motif or supermolif epitopes, whereby it is also
found that the minigene elicits appropriate immune responses direcled toward the provided epitopes.

To confimn the capacity of a class Il epitope-encoding minigene o induce HTLs in vivo, DR iransgenic mice, or for
those epitopes that cross react with the appropriate mouse MHC molecule, |-Abrestricted mics, for example, are immunized
Intramuscularly with 100 g of plasmid DNA. As a means of comparing the level of HTLs induced by DNA immunization, a
group of control animals s also immunized with an aciual peptide composition emulsified in complefe Freund's adjuvant.
CD4+ T cells, 1.e. HTLs, are purified from splenocytes of immunized animals and stimulated with each of the respective
composltions {peptides encoded in the minigene). The HTL response is measured using a 3H-thymidine Incorporation
proliferation assay, (see, e.g., Alexander et l. immuniy 1:751-761, 1984). The results indicate the magnitude of the HTL
response, thus demonstrating the in vivo immunogenicity of the minigene.

DNA minigenes, construcled 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., Bameti of al, Alds Res. and Human Retfroviruses 14, Supplement 3:5299-S309, 1988) or recombinant vacginia, for
example, expressing a minigene or DNA encoding the complete protein of interest (ses, 0.9., Hanke et al., Vaccine 16:439-
445, 1998; Sedegah et al., Proc. Natl. Acad. Scf USA95:7648-53, 1998; Hanke and McMichasl, Immunol. Letters 68:177-
181, 1999; and Rabinson et al., Nalure 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 g of a DNA minigene encoding the
immunogenic peptides including atleast one HLA-A2 supermotif-bearing peplide. After an incubation period (ranging from 3-
9 weeks), the mice are boosted IP with 107 pfu/mouse of a recombinant vaccinta 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 incubalion
period of two weeks, spienocytes from the mice are immediately assayed for peplide-specific activity in an ELISPOT assay.
Additionally, splenocytes are stimulated /n vitro with the A2-restricted peptide epitopes encoded in the minigene and
recombinant vaccinia, then assayed for peplide-speciic activity In an alpha, beta and/or gamma IFN ELISA.

Itis found that the minigene utilized in a prime-boost protocol elicits greater immune responses foward the HLA-A2
supermotif peptides than with DNA alone. Such an analysis can also be performed using HLA-A11 or HLA-B7 transgenic
mouse models lo assess CTL induction by HLA-A3 or HLA-B7 motif or supermotif epiopes. The use of prime boost
protocols in humans is described below in the Example entiled “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 peplide epitope composition {or a nucleic acid
comprising the same) contalning multiple CTL and HTL epitopes such as those selected In the above Examples, which are
also seleced to target greater than 80% of the population, is administered to individuals at risk for a 191P4D12(b)-
associated fumor.

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 Incomplets Freunds
Adjuvant. The dose of peptide for the initial immunization is from about 1 o about 50,000 ug, generally 100-5,000 pg, for a
70 kg patient. The inillal administralion 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 efficaclous as a prophylaxis against 181P4D12(b)-associated disease.

Alternatively, a composition typically comprising transfecting agents Is used for the administration of a nucleic acid-
based vacgine in accordance with methodologles known in the art and disclosed herein.

Example 25: Polyepitopic Vaccine Gompositions Derived from Native 191P4D12(b) Sequences

A native 191P4D12(b) polyprotein sequence is analyzed, preferably using computer algorithms defined for each
class | andlor class I supermotif or molif, to Identify “relalively short” reglons of the polyprotein that comprise multiple
epitopes. The “relatively short” regions are preferably less in length than an entire native antigen. This relafively short
sequence that contains multipte distinct or overlapping, *nested" epitopes can be used o generate a minigene construct.

The construct is engineered to express the peplide, which corresponds fo the native 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 76
amino acids in length, and more preferably less than 50 amino acids in length. The protein sequence of the vactine

. composiiion Is selected because it has maximal number of epitopes contained within the sequencs, i.e., it has a high
concentration of epitopes. As noted hersin, epitope molifs may be nested or overlapping {/.., frame shified relalive to one
another). For example, with overlapping epitopes, two 8-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 al least
one HTL epitope. This polyepitopic native sequence is administered either as a peptide or as a nucleic acid sequence which
encodes the peptide. Altemnatively, 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 properiies of the polyepitopic pepide.

The embodiment of this example provides for the possibility that an as yet undiscovered aspec of immune system
processing will apply to the native nested sequence and thereby faciitale 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 junclional epilopes. Lastly, the embodiment provides an economy of scale when
producing peptide or nuclelc acid vaccine compositions. '

Related to this embodiment, computer programs are avallable 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
mor-associated antigens, o create a vaccine composition that is useful for the prevention or treatment of cancer that
expresses 191P4D12(b) and such other antigens. For example, a vaccine composition can be provided as asingle
polypeptide that incorporates muliple epitopes from 191P4D12(b) as well as tumor-assoclaled antigens that ere often
expressed with a target cancer associated with 191P4D12(b) expression, of can be administered as a composition
comprising a cocktail of one or more discrete epiiopes. Altematively, the vaccine can be administered as a minigene
construct or as dendritic calls which have been loaded with the peptide epitopes in vitro.

Peplides of the invention may be used to analyze an immune response for the presenca of specific antibodies,
CTL or HTL directed to 191P4D12(b). Such an analysis can be performed in a manner described by Ogg et al., Sclence
279:2103-2106, 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.
Telrameric complexes are synthesized as described (Musey ef 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 tall and COOH-terminal addition of a sequence
containing a BirA enzymalic biotinylation site. The heavy chain, B2-microgiobulin, and peptide are refolded by dilution. The
45-KD refolded product Is isolated by fast protein fiquid chromatography and then biofinylated by BirA in the presence of
biotin (Sigma, St. Louls, Missouri), adenosine 5’ triphosphate and magnesium. Streplavidin-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, apd anti-CD38. The PBMCs are incubated with tetramer and antibodies on ice for 30 1o 60 min
and then washed twice before formaldehyde fixation. Gales 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 delermined by flow cytomelry. The results indicate the number of cells in the PBMC sample
that contaln 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 epliopes of the invention are used as reagents to evaluate T cell responses, such as acute or recalt
responses, in patients. Such an analysis may be performed on patients who have recovered from 131P4D12(b)-assoclated
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 supermolifs 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
Louis, MO), washed three times in HBSS (GIBCO Laboratorles), resuspended in RPMI-1640 (GIBCO Laboratorles)
supplemented with L-glutamine (2mM), peniciliin (50U/mi), streptomycin (50 pg/mi), and Hepes (10mM) containing 10%
heat-Inaclivated human AB serum (complete RPMI) and plated using microculture formats. A synthetic peptide comprising
an epltope of the invention is added at 10 pg/ml o 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 plwell of complete RPMI. On days 3 and 10, 100 i of complete RPMI and 20 U/ml final concentration of ril-2
are added 1o each well. On day 7 the cullures are iransferred Into a 96-well flat-bottom plate and restimulated with peplide,
rlL-2 and 105 ifradiated (3,000 rad) aulologous feeder cells. The cultures are tested for cytotoxic activity on day 14. A
positive CTL response requires two or more of the eight replicale cultures o display greater than 10% specific 5'Cr release,
based on comparison with non-diseased contro! 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 et al. J. Clin. Invest. 98:1432-
1440, 1996). .

Target celt lines are autologous and allogeneic EBV-transformed B-LCL that are efiher purchased from the
American Society for Histocompatibiiity and immunogenetics (ASHI, Boston, MA) or established from the pool of palients as
described (Gulthot, et al. J. Virol. 66:2670-2678, 1992).

Cytoloxicity 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 peplide epitope of
the invention at 10 uM, and labeled with 100 pCl of §'Cr (Amersham Corp., Adlington Heights, IL) for 1 hour after which they
are washed four times with HBSS.

Cytolytic activity is determined in a standard 4-h, split well 5'Cr reloase assay using U-bottomed 96 well plates
containing 3,000 targetsiwell. Stimulaled 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. Louls, MO). Spontaneous release is <25% of maximum release for all experiments.

The results of such an analysls indicate the extent to which HLA-restricted CTL populations have been stimulated
by previous exposure to 191P4D12(b) or & 191P4D12(b) vaccine.

Similarly, Class !f restricted HTL responses may also be analyzed. Purified PBMC are cultured in a 96-well flat
bottom plate at a density of 1.5x105 cells/well and are stimulated with 10 ug/mi 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 contalning 10U/mi IL-2. Two days later, 1 uCi 3H-thymidine
is added fo each well and incubation is continued for an additional 18 hours. Cellular DNA s then harvested on glass fiber
mals and analyzed for *H-thymidine incorporation. Antigen-specific T cell proliferation is calculated as the rafio of 3H-
thymidine incorporation in the presence of antigen divided by the 34-thymidine Incorporation in the absence of antigen.

Example 29: Induction Of Specific CTL Response In Humans

A human clinical trial for an immunagenic composition comprising CTL and HTL epitopes of the invention is set up
as an IND Phase], dose escalation study and carried outas a randomized, double-blind, placebo-controlled trial. Such a
frial Is designed, for example, as follows:

A total of about 27 individuals are enrolled and divided into 3 groups:

Group !: 3 subjects are injected with placebo and 6 subjecs are injected with 5 g of pepfide composition;
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Group I 3 subjects are injected with piacebo and 6 subjects are injected with 50 g peptide composition;

Group lll: 3 subjects are injected with placebo and 6 subjects are injected with 500 g 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 lo the safety and tolerability of the peptide composition as well as its
immunogenicity. Cellular immune responses to the peplide composttion are an index of the intrinsic activity of this the
peptide composilion, and can therefore be Viewed as a measure of biological efficacy. The following summarize the clinicat
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 afler injection.
Peripheral blood mononuclear cells are isolaled from fiesh heparinized blood by Ficoll-Hypaque density gradient
cenrifugation, aliquoted In freezing media and slored frozen. Samples ere assayed for CTL and HTL activity.

The vaccine is found to be both safe and efficacious.

Example 30: Phase Il Trials In Patlents Expressing 191P4D12(b)
Phase |l frials are performed to study the effect of administering the CTL-HTL peptide compositions to patients

having cancer that expresses 181P4D12(b). The main objectives of the trial are to determine an effective dose and regimen
for inducing CTLs in cancer patients that express 191P4D12(b), to establish the safety of inducing a CTL and HTL response
in these patients, and 1o see to what extent activation of CTLs improves the clinical picture of these patienis, 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 muliple centers. The trial design is an open-label, uncontrolled, dose escalation
profocol wherein the peptide compasltion 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 infection. Drug-associated adverss effects (severity
and reversibifity) are recorded.

There are three patient groupings. The firstgroup s injected with 50 micrograms of the peptide composition and
the second and third groups with 500 and 5,000 micrograms of peptide composition, tespectively. The patients within each
group range in age from 21-65 and represent diverse elhnic backgrounds. All of them have a tumor that expresses
191P4D12(b).

Clinical manifestations or antigen-spacific T-cell responses are monilored lo assess the effects of administering the
peptide compositions. The vaccine compasition 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 enfitled “The Plasmid Construct and the Degree fo Which It
Induces Immunogenicity,” can also be used for the administration of the vaccine to humans. 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/polypeptids or a peptde mixiure administered in an adjuvant.

For example, the nitial 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 nuclelc acid administered IM
{or SC or ID) in the amounts of 0.5-5 mg at multiple sites. The nucleic acid (0.1 o 1000 1:g) 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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recomblnant fowlpox virus administered at a dose of 5-107 to 5x10° pfu. An altemative recombinant virus, such as an MVA,
canarypox, adenovirus, or adeno-assoclated virus, can also be used for the booster, or the polyepitopic protein or a mixture
of the peplides 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 resulls indicates that a magnitude of response sufficient o achleve a therapeutic or proteclive
immunity against 191P4D12(b) ls generated.

Example 32: Administration of Vaccine Compositions Using Dendritic Cells (DC

Vaccines comprising peplide 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 elictt CTL and HTL responses in vivo. Theinduced CTL
and HTL then destroy or facilitate destruction, respectively, of the target colls that bear the 191P4D12(b) prolein from which
the epitopes in the vaccine are derived.

For example, a cocktall of epitope-comprising peplides is administered ex vivo to PBMC, 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 pafienis, the DC are washed to remove unbound
peplides.

As appreciated clinically, and readily determined by one of skil based on clinical outcomes, the number of DC
reinfused into the palient can vary (ses, e.g., Nature Med. 4:328, 1998; Nature Med. 2:52,1996 and Prostate 32:272, 1997).
Although 2-50 x 108 DC per patient are typically administered, larger number of DC, such as 107 or 108 can alsa be provided.
Such cell populations typically contain between 50-90% DC.

In some embodiments, peplide-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 thak are administered often ranges from 108 to 10%. Generally, the celi
doses injected inlo patients is based on the percentage of DC in the blood of each patient, as determined, for example, by
immunofluorescence analysis with specific ant-DC antibodies. Thus, for example, If Progenipoletin™ mobilizes 2% DC in
the peripheral blood of a given patient, and that patient is to receive & X 106 DC, then the palient will be injected with a total of
2,6 x 108 peptidedoaded PBMC. The percent DC mabilized by an agent such as Progenipoietin™ is typically estimated to
be between 2-10%, but can vary as apprecialed by one of skill in the art

Ex vivo activation of CTUHTL responses

Alternatively, ex viva CTL or HTL responses o 191P4D12(b) antigens can be induced by incubating, in fissue
culture, the patient's, or genetically compatible, CTL or HTL precursor calls together with a source of APC, such as DC, and
immunogenic peplides. After an appropriate incubation fime (typically about 7-28 days), in which the precursor cells are
activated and expanded inlo effector cells, the cells are infused into the patient, where they will destroy (CTL) or faciiitate
destruction (HTL) of their specific target calls, i.s., tumor celis.

Example 33; An Alternative Method of Identifying and Confirming Motit-Bearing Peptides
Another method of identifying and confirming motif-bearing peptides Is to elute hem from cells bearing defined
MHC molecules. For example, EBV transformed B cell lines used for tissue typing have been extensively characterized to
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deferming which HLA molecules they express. In cortain cases these cels oxpress. only a singie type of HLA moleaule.
These celis can be transfecied wilh nucleic acids thal express the anligen of lnleres, e.g. 191P4D12(b). Peplides produced
by endogenous antigen processing of pepides produced as a resull of rensfection wil then bind b HLA molecules within the
cell and be transported and displayed on the ceif's surface. Peplides are then eluted from the HLA molecules by exposure to
mild acid conditions end their amino acid saquence determined, 6.g., by mass speciral analysis (a.g., Kubo 6! al,, J.
Immunol, 16223913, 1994). Bacause the majority of peptides that bind a particular HLA molecule are mol¥-bearing, this is an
alternative modality for oblaining the motif-bearing peptides correlated wih the particutar HLA molecule expressed on the
cell.

" Allernaiively, cefl Bnes that do not express endoganous HLA molecules can be transfected with an expression
conatrucl encoding a single HLA allsl, These ceils can then bo used as described, Ze., they can Lhen be transfected with
nuclelc acids that encode 191P4D12(b) to isolate peplides corresponding to 191P4012(b) that have been presented on the
cell surface. Peplides obtained from such an anelysis will bear motiffs) that correspand to binding 1o the single HLA aliele
that s expressed in the cell

As apprediated by one In the ar, one can perform a similer analysis on a call bearing more than one HLA slele
and subsaquently delermine peptides spacific for each HLA allele exprassed. Moreover, one of skil would also recognize
that means other than transfastion, such as loading with 8 protein anligen, can be used to provide a source of antigen fo the
cell.

le 34: Co U tid

Sequences compiementary to the 191P4D12(b)-encoding sequences, or any parts thereof, afe usd lo detect,
decrease, or inhibit expression of naturally occuring 191P4D12{b). Although use of oligonucleotides comprising from about
15 1o 30 base pairs is described, essentially the same procedure ks used with smaller o with largar sequence fragments.
Appropriate oligonucieoides are designed using, e.g., OLIGO 4.06 software (National Blosciences) and the coding sequence
of 181P4D12(b). To inhibil ranscription, a complementary oligonucieotide s dasignad from the most unique 5' sequence
and used to pravent promoler binding to the coding sequence. To inhibit transiation, a complementary oligonucieofide is
designed to prevenl ribosomal binding to a 191P4012(b}-encoding transcript.

Naturally occurring or recombinant 191P4D12(b) is substantially purified by immunoaffinity chromatography using
antibodles specific for 191P4D12(b). An immuncafiily column Is constructed by covalently coupling ant-191PAD12{b)
antibody 1o an activaled chromalographic resin, such a8 CNBr-aciivated SEPHAROSET™ (Amersham Pharmacia Biotech).
After the coupling, the resin ks blocked and washed according to the manufacturer’s instructions. ,

" Media contalning 191PAD12(b) are passed over the immunoaffinity column, and the cokumn ia washed under
conditions that allow the preferential absorbance of 181PAD12(b) (e.g., igh lonlc strength buffers in the presence of
detergenl). The column is eluted under condifions that disrupt anfibody/191P4D12{b) binding {e.g., a buffar of pH 2 (o pH 3,
or 8 high concentration of a chaotrope, such s ure or thiocyanale lon), and GCR.P Is colocted,

Examplp 36; \dentification of Moleculgs Which Interact with 181P4D12(b)

191P4D12(b), or biclogically active fragments thereof, are fabelad with 121 1 Bokton-Hunter reagent. (See, e.g.,
Balton ef al. (1973) Biochem. J. 133:529.) Candidale molecules previously amayed In the wells of @ multi-well plate are
incubated with the tabeled 191P4D12(b), washed, and any wells with labeled 191P4012(b) complex are assayed. Date
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obteined using differen! concentrations of 191P4D12(b) are used to calculate values for the number, affinity, and assodlation
of 191P4D12(b) with the candidale molecules.

Example 37; i i 4D12(b) Tumo R
The effect of the 191P4D12(b) protain on tumor cell growth Is evaluated i vivo by evaluating fumor development
and growih of cells expressing or facking 191P4D12(b). For example, SCID tmice are injacted subcutaneously on each flank
wilh 1 x 105 of elther 3T3, proslale (e.g. PC3 cells), bladder (8.9. UM-UCS celis), kidney (e.g. CaKi celig), of lung {e.g. Ad27
celis) cancer celf lines containing tkNeo emply vector or 191P4D12(b). At least two stralegles may be used: (1) Consfilutive
191P4D12(b) expression under regulation of a promoter such as a constifufive promoles obteined from the ganomes of
viruses such as polyoma virus, fowlpox virus (UK 2,211,504 published 6 July 1089), adenovirus {such as Adenovirus 2),
bovine papfioma virus, avian sarcoma virus, cytomegalovirus, a retrovirus, hepaftfis-B virus and Simian Virus 40 (SV40), or
from helerologous mammalian promoters, e.g., the aclin promoler or an immunoglobulin promotsr, providad such promolers
are compalible with the host cell systems, and (2) Regulaled expression under control of an inducible veclor system, such as
ecdysone, telracydiine, etc., provided such promoters are compatible with the host ceft systems. Tumor volume s then
monitored by catiper measurement at the appearance of palpable tumors and followed over ime to delermine if
191PADA 2(b)-expressing cells grow el a fastar rale and whelhes umors producad by 191P4D12{b)-exprasaing calls
demonsirats chavacteristics of allered aggressiveness (e.g. onhanced metastasis, vascularizalion, reduced responsiveness
to chemotherapautic drugs).
Additionally, mice can be implanted with 1 x 105 of e same oelis ortholopically ko delermins I 191PAD12{b) has
an elfect on lacal growth in the prostate, and whether 191P4D12{b) affects the ability of the cells to matastasize, specificaby
-10 lymph nodes, and bone (Mii T et al, Oncol Res. 2001;12:208; Fu X et al, tnl J Cancer, 1891, 49:938), The effectof
191P4D12(b) on bone tumor formation and growth may be asssssed by injecting lumor cels infratiblally.
The assay fs atso useful (o delormine the 131P4D12(b) inhibitory effect of candidale tharapeutic compositions,
such asfor exampls, 191P4D12(b) Intrabodies, 181P4D12(b) antisense molecules and thozymes.

Example 38: 191P4D12(b) Monoclonal Antibody-mediated Inhibition of Tumors In Vivo

The significant expression of 191P4D12(b) in cancer Bssues and surface localizafion, together with ils restrictive
expression In nofimal issues makes 191P4D12(b) a good target for antibody therapy. Simiarly, 181P4D12(b) s a fargel for
T celkbasad immunotherapy. Thus, te therapeulic efficacy of anti-191P4D12{b) mAbs in human cancar xenograft mouse
models, Including prostats, kung, bladder, Kidnay and other -194P4D12(bjoancers listed In table 1, Is evaluated by using
recombinant cell fines such as PC3-191P4D12(b), UM-UC3-131PAD12(b), Caki-191P4D12{b), A427-191P4D12{b) end
JT3-191P4D12(b) (see, e.g., Kaighn, M.E., of al,, invest Urol, 1078, 17(1): 16-23), as well as human prostate, kidney and
bladder xenograft models such a8 LAPC 8AD, AGS-K3 and AGS-B1 (Salfran et al PNAS 1999, 10:1073-1078).

Antibody efficacy on fumor growth and metestasis formation is studled, e.g., in a mouse orthotopic prostale,
Kidney, bladder, and lung cancer xenograft models. The antibodies can be unconjugated, as discussed in this Example, or

" can be conjugated o a therapeutic modallty, as apprecialed in the arl. Anfi-191P4D12{b) mAbs Inhibil formation of tumors I

prostals kidney, bladder and lung Xenografts. Anti-191P4D12{b) mAbs also relard the growth of established orthotopic
turmars and prolonged survival of fumor-bearing mice. These resulls indicate the ullity of ant-191P4D12(b) mAbs k the
freatment of loca! and advericed stages several sald tumors. {Ses, 8.g., Saffran, ., et al, PNAS 10:1073-1078).

Administration of the ani-181P4D12(b) mAbs led to retardation of estabiished ortholopic tumor growth and
inhibltion of metastasls to distant sites, resulling In a significant prolongation in the survival of umor-bearing mice. These
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sludies indicate that 191P4D12(b) as an atiraclive targat for immunotherapy and demonstate the therapeutic potentiat of
anti-191P4D12(b) mAbs for the treaiment of local and metastatic prostate cancer. This example indicates that unconjugated
191P4D12(b) monoclonal aniibodies are effective to inhibit the growth of human prostate, kidney, bladder and lung lumor
yenografts grown in SCID mice; accordingly a combination of such efficacious monoclonal antibodies is also effective.

Tumor Inhibition using muitiple unconjugated 191P4D12(h) mAbs

Materials and Methods

191P4D12(b) Monoclonal Antibodies:

Monoclonal antibadies are raised against 191P4D12(b) as described in the Example entiied “Generation of
191P4D12(b) Monoclonal Antibodles (mAbs)." The antibodies are characterized by ELISA, Western blot, FACS, and
immunoprecipitation for thelr capacity to bind 191P4D12(b). Epitope mapping data for the anti-191P4D12(b) mAbs, as
delermined by ELISA and Westem analysis, recognize epltopes on the 191P4D12(b) protein. Immunohistochemical analysls
of prostate, kidney, bladder and lung cancer tissues and calls with these antibodles is performed.

The monoclonal antibodies are purified from ascites or hybridoma tissue culture suparatants by Protein-G
Sepharose chromalography, 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
mixiure of individual monoclonal aniibodies is prepared and used for the reatment of mice recelving subcutaneous or
orthotopic injections of PC3, UM-UC3, Caki and A427 tumor xenogeafts.

Cell Lines and Xenografis
The cancer celf fines, PC3, UM-UG3, CaKi, and A427 coll line as well as the fibroblest fine NIH 3T3 (American

Type Culture Collection) are maintained in RPMI (PC3) and DMEM (UM-UC3, CaKi, and A427, 3T3) respectively,
supplemented with L-glutamnine 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, 1999. 96(25). 14523.
The LAPC-9 xenograft, which expresses a wild-type androgen receptor and produces prostate-specific antigen (PSA), is
passaged in 8- to 8-week-0ld male ICR-savere 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-8 tumor cells are prepared as descsibed in
Craft, etal. Similarly, Kidney (AGS-K3) and bladder (AGS-B1) patient-derived xenografts are passaged in 6- o 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 ata 1:1 dilution with Matrigel

{Coliaborative 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 humen celis. In
preliminary studies, no difference is found between mouse IgG 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 Subcutansous tumors
greater than 1.5 em In diameter are saciificed.

Ortholopic injections are performed under anesthesla by using ketamine/xylazine. For prostate orthotopic studies, an
incislon is made through the abdomen to expose the prostate and LAPC or PC3 tumor celis (5 x 10%) mixed with Matrigel are
injected tnlo the prostats capsule in a 10-i volume. To monltor tumor growth, mice are palpated and blood s collected on a
weekly basis to measure PSA levels. For kidney orihotopic 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 anii-191P4D12(b) or control mAbs being injected 1.p.

Anii-191P4D12{b) mAbs Inhibit Growth of 191P4D12{b)}-Expressing Xenogra -Cancer Tumors
The effect of anti-191P4D12{b) mAbs on tumor formation is tested by using cell line (e.9. PC3, UM-UC3, Caki, A427, and
373) and patient-derived fumor (e.g. LAPCY, AGS-K3, AGS-B1) orthotopic models. As compared with the s.c. tumor model,
the orthotopic model, which requires injection of tumor celis directly in the mouse organ, such as prostate, bladder, kidney or
lung, results In a local tumor growth, development of melastasis In distal sites, deterioration of mouse health, and
subsequent death (Saffran, D., et al., PNAS supra). The features make fhe orthotopic model more representative of human
disease progression and allowed us to follow the {herapeutic effect of mAbs on clinically relevant end points.

For example, lumor cells are injected into the mouse prostate, and 2 days later, the mice are segregaled info two groups and
treated with either: a) 200-500pg, of antl-191P4D42(b) Ab, or b) PBS three times per week for two to five weeks.

A major advantage of the arthotopic cancer models is the ability fo study the development of mefastases.

Formation of metastasis in mice bearing established arthotopic tumors is studies by IHC analysis on lung seclions using an
antibody against a tumor-specific cel-surface protein such as anti-CK20 for prostate cancer (Lin S et al, Cancer Detect Prev.
2001;26:202).

Another advantage of xenograft cancer models Is the ability to study neovascularization and angiogenesis. Tumor
growth is partly dependent on new blood vessel devalopment. Although the capillary system and developing blood network
is of host origin, the nitiation and architecture of the neovascular Is requlated by the xenograft tumor (Davidoff AM et al, Clin
Cancer Ras. 2001:7:2670; Solesvik O et al,, Eur J Cancer 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 100009 injections of either anti-191P4D12(b) mAb or
PBS over a 4-waek 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 bladders, livers, bane 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. Ant-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-191 P4D12(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-191P4D12(b) Antibodies in Humans.

Anti~191P4D12{b) monodonal antibodies are safely and effectively used for diagnostic, prophytactic, prognostic
and/or therapeutic purposes in humans. Westem blol and immunohistochemical analysis of cancer lissues and cancer
xenografts with anti-181P4D12(b) mAb show strong extensive staining in carcinoma but significantly lower or undetectable
levels in normal tissues. Datection of 191P4D12(b) in carcinoma and in metastatic disease demonstrates the usefulness of
the mAb as a diagnostic andlor 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 cylometry, ant- 191P4D12(b) mAb specifically binds fo carcinoma cells. Thus, anti-
191P4D12(b) antibodies are used in diagnostic whole body imaging applications, such as radioimmunoscintigraphy and
radioimmunotherapy, (see, e.g., Polamianos 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 exiraceliular milieu, such as that seen for alkaline phosphodiesterase B10 (Meerson, N. R.,
Hepatology 27:563-568 (1998)), allows diagnostic defection of 191 P4D12(b) by anti~191P4D12(b) antibodies in serum
andfor 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). Anii-191P4D12(b) antibodies are used as an unconjugated modality and as
conjugaied form in which the antibodies are atlached o 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 anfi-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-KS, (see, e.g., the Example entiied “191P4D12(b) Monocional Antibody-mediated
Inhibition of Bladder and Lung Tumors In Vivo"). Either conjugated and unconjugated anti-1 91P4D12(b) antibodies are used
as a therapeutic modality in human elinical trials 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 cerlain tumors such as those listed in Table 1. 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.

L) Adjunctive therapy: In adjunciive therapy, patients are freated with anti-191P4D12(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 anf-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-191P4D1 2(b) antibodies are ulifized 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).

i) 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 agent. In one embodiment,
manotherapy is conducted clinically in end stage cancer patients with extensive metastatic disease. Palients show some
disease stabliization. Trials demonstrate an effect in refractory patients with cancerous tumors.

1) Imaging Agent: Through binding a radionuclide (e.g., iodine or yttrium (I'31, Y} to anti-1 91P4D12(b)
antibodies, ihe radiolabeled antibodies are utilized as a diagnostic andlor imaging agent. In such a role, the labeled
antibodies localize to both solid lumors, as well as, metastatic lesions of cells expressing 191P4D12(b). In connecion 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 3 pre-surgical screen as well as a post-operalive follow-up to determine what tumor remains andjor
returns. In one embodiment, a (""*In)-191P4D12(b) antibody is used as an imaging agent in a Phase | human clinical trial in
patients having a carcinoma thal 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 indlcate that primary lesions
and metastatic lesions are identified.

Dose and Route of Administration
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As appreciated by those of ardinary skill in the art, dosing considerations can be determined through comparison
with the analogous producis 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 safely studies. The affinity of ani-
191P4D12(b) anlibudies relative to lhe 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 anlibodies, as
compared to the chimeric antibody, have slower clearance; accordingly, dosing In patients with such fully human anti-
191P4D12(b) anlibodies can be lower, perhaps in the range of 50 to 300 mg/m?, and still remain efficacious. Dosing in
mgim2, as opposed to the conventional measurement of dose in mglkg, is a measurement based on surface areaand is a
convenient dosing measurement that is designed to include patients of ali sizes from infants o adutts.

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 lumors of the ovaries, biliary duct, other ducts, and the like, intraperitoneal administration may
prove favorable for obtaining high dose of antibody at the lumor and to also minimize antibody clearance. Ina similar
manner, certain solid tumors possess vasculaure that is appropriate for regional perfusion. Regional perfusion allows for a
high dose of anfibody at the site of a tumor and minimizes short term clearance of the antibody.

Clinical Development Plan (CDF)

Overview: The CDP follows and develops treatments of anii-191P4D12(b) antibodies in connection with adjunctive
therapy, monotherapy, and as an imaging agent. Trials Initially demonstrate safety and thereafter confirm efficacy in repeat
doses. Tralls are open label comparing standard chemotherapy with standard therapy plus anli-191P4D12(b) antibodies. As
will be appreciated, ane eriteria 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) cylokine
release syndrome, I.e., hypotension, fever, shaking, chills; (i) the development of an immunogenic response to the material
{i.e., development of human antibodies by the patient to the antibody therapautio, or HAHA response); and, (iii) toxicity to '
normal cells that express 191P4D12{b). Standard tests and follow-up are utilized lo monitor each of these safety concems.
Anti-191P4D12(b) antibodies are found to be safe upon human administration.

Example 41;: Human Clinical Trlal Adjunctive Therapy with Human Anti-191P4D12(b) Antibody and
Chemotherapeutic Agent

A phase | human clinical irial s inifiated to assess the safely 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 lissue listed in Table . In the
study, the safety of single doses of anti-191P4D12(b) antibodies when utilized as an adjunctive therapy to an antineoplastic
or chemotherapeutic agent as defined herein, such as, without limitation: cisplatin, topotecan, doxorubicin, adriamycin, taxol,

or the like, is assessed. The irial design includes delivery of six single doses of an anti-191P4D12(b) anfibody 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 Dayi4 Day21 Day 28 Day35

mAb Dose %5 15 125 175 25 25

mgin2 mg/m2 mgim? mg/m2 mg/m? mg/m 2
Chemotherapy + + + + + +
(standard dose)

Patients are closely followed for one-week following each administration of antibody and chemotherapy. In
pariicular, patients are assessed for the safety concerns mentioned above: (f) cytokine release syndrome, L.e., hypolension,
faver, shaking, chifis; (if) the development of an immunogenic response to the material {L.e., development of human
antibodies by the patient to the human antibody therapeutic, or HAHA response); and, (iii) toxicity to normal cells that
express 194P4D12(b). Standard tests and follow-up are ulillzad fo monitor each of these safety concerms. Patients are also
assessed for clinical outcome, and parlicularly reduction in tumor mass as evidenced by MR or other imaging.

The anti-191P4D12(b) antibodies are demonstrated to be safe and sfficacious, Phase 1l trials confirm the efficacy
and refine op(timum dosing.

Example 42; Human Clinical Trial: Monotherapy with Human Anti-191P4D12(b) Antibody

Anti-191P4D12(b) aniibodies are safe in connection with the above-discussed adjunctive trial, a Phase Il human
clinical trial confirms the efficacy and optimum dosing for monotherapy. Such rial is accomplished, and entails the same
safely and outcoma analyses, to the above-described adjunclive trial with the exceplion being that patients do not receive
chemotherapy concurrently with the recsipt of doses of ant-191P4D12(b} antibodies.

Example 43: Human Clinical Trial: Diagnostic Imaging with Anti-191P4D12({b) Antibody

Once again, as the adjundtive therapy discussed above is safe within the safety criteria discussed above, a human
clinical trial is conducted conceming the use of anti-191P4D12(b) antibodies as a diagnostic imaging agent. The protocol is
designed in a substantially similar manner o those described in the art, such as in Divgl et al. J. Nafl. Cancer Inst. 83.97-104
(1991). The antibodies are found o be both safe and efficacious when used as a diagnostic modality.

Example 44: Homology Comparison of 191P4D o Known Sequences

The human 191P4D12(b) protein exhibit a high degree of homology to & known human protein, namely Ig
superfamily receptor LNIR (gl 14714574}, also known as human nectin 4 (gi 16506807). Human LNIR shows 100% identity
to 191P4D12(b) at the proteln level. The mouse homolog of 191P4D12(b) has been identified as murine nectin 4 {ai
18874521). It shows strong homolcgy to 191P4D12(b), exhiblting 92% identity and 95% 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 intracellutar 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 prolein, with an
extracellular N-terminus.

The 191P4D12(b) gene has several variants, including one SNP represented in 191P4D12(b) v.2, an N-terminal
delelion 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 181P4D12(b) protein (Table L).

Two immunoglobulin domains have been identified at positions 45-129 and 263-317. In addition, 191P4D12(b) contains a
cadherin signalure which includes and RGD sequence. jmmunoglobulin domains are found in numerous proteins and
parlicipate in proteln-protein such including protein-ligand interactions (Weismann et al, J Mo} Med 2000, 78:247). In
addition, Ig-domains function in cell adhesion, aloWing the interaction of leukocytes and biood-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 sorting (Shan et al, Biophys Chem 1999, 82:157). They
mediate tissue-specific cell adhesion, such as adhesion of lymphocyles to the surface of epithelial cells. Finally, the closest
homolog to 191P4D12(b} Is Nectind, a known adhesion molecule that regulates epithelial and endolhelial junctions, strengly
suggesting that 181P4D12(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 initial stages of
tumorigenesis, such as tumor take or establishment of a tumor, by allowing adheslon 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 tanscription 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
amolecule, 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 46: Regulation of Transcription

The cell 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
exprassion is confirmed, e.g., by studying gene expression in cells expressing or facking 191P4D12(b). For this purpose,
two types of experiments are performed.

I the first set of experiments, RNA from parental and 191P4D12(b)-expressing cells are exiracted 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 sel of experiments, specific transcriptional pathway activation is evaluated using commercially
available (Stratagene) luciferase reporter constructs including: NFkB-uc, SRE-luc, ELK1-luc, ARE-luc, p53-uc, and CRE-uc.
These transcriptional reporters contain consensus binding sttes for known transcription factors that lie downstream of well-
characterized signal transduction pathways, and represent a good fool to ascertaln 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
therapsutic purposes.

Example 46: Identification and Contirmation of Potential Sianal 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 associaled .
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 1, Blood. 2002, 99:3579). In addition, the 191P4D12(b)
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protein contalns several phosphorylation siles (see Table V1) Indicating an association with specific signaling cascades.
Using immunoprecipitation and Western blotling techniques, proteins are identified that associale with 191P4D12(b) and
mediate signaling events. Several pathways known o play a role in cancer blology can be requlaled by 191P4D12(b),
including phospholipid pathways such as PI3K, AKT, ets, adheslon and migration pathways, including FAK, Rho, Rac-1,
{eatenin, etc, as well as mitogenic/survival cascades such as ERK, p38, etc (Cell Growth Differ. 2000,11:278; J Biol Chem.
1999, 274:801; Oncogene. 2000, 19:3003, J. Cell Biol. 1997, 138:913.). ). In order fo determine whether expression of
191P4D12(b) is sufficient to regulate specific signaling pathways not olherwise active in resing PC3 cells, the effect of these
genes on the activation of the p38 MAPK cascade was investigated In the prostate cancer celi line PC3 (Figure 21A-B).
Activation of the p38 kinase is dependent on its phosphorylation on tyrosine and serine residues. Phosphorylaled p38 can be
distinguished from lhe non-phosphorylated state by a Phospho-p38 mAb, This phospho-specific Ab was used fo study the
phosphiorylation state of p38 in engineered PC3 cell fines.

PC3 cells stably expressing 191P4D12(b) neo were grown ovemight in either 1% or 10% FBS. Whale cell lysates
were analyzed by westem blotting. PC3 cells treated with the known p38 activators, NaSal or TNF, were used as a positive
control. The resuits show that while expression of the control neo gene has no effect on p38 phosphorylation, expression of
191P4D12(b) in PC3 cells Is sufficient o Induce the acivalion of the p38 pathway (Figure 2{A). The results were verified
using western blotling with an anti-p38 Ab, which shows equal protein loading on the gels (Figure 21B).

I another set of expariments, the sufficiency of expression of 181P4D1 2{b) in the prostate cancer cell line PC3 o activale
the mitogenic MAPK pathway, namely the ERK cascade, was examined (Figure 22A-B). Activalion 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 engineared
PC3 cell lines. PC3 cells, expressing an activated form of Ras, were used as a positive control.

The resulls show that while expression of the control neo gene has no eflect on ERK phosphorylatlon, expresslon of
191P4D12(b) in PC3 cells is sufficient to induce an increase in ERK phosphorylation (Figure 22A). These results were
verified using ant-ERK western blotting (Figure 22B) and confirm the activation of the ERK pathway by 191P4D12(b) and
STEAP-2.

Since FBS contains several components thal may confribute to receplor-mediated ERK activation, we examined
the effect of 191P4D12(b) in low and optimal levels of FBS. PC3 cells expressing neo or 191P4D12(b) were grown In either
0.1% or 10% FBS overnight. The cells were analyzed by anti-Phospho-ERK westem blotting. This experiment shows that
191P4D12(b) induses 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 addilional stimuki.

To confirm that 191P4D12{b) directly or indirectly activates known signal transduction pathways in cells, luciferase
(luc) based transcriptional reporter assays are carried outin cells expressing Indiidual genes. These transcriptional
reporters contain consensus-binding siles for known ranscription factors fhat lie downstream of well-characterized signal
transduction pathways. The reporters and examples of these associated transcription factors, signal transduction pathways,
and activation stimuli are listed below.

NFKB-luc, NFKB/Rel; Ik-kinase/SAPK; growth/apoptosis/stress

SRE-luc, SRFITCF/ELK1; MAPKISAPK; growth/diflerentiation

AP-1-uc, FOS/JUN; MAPK/SAPKIPKC; growth/apoptosis/siress

ARE-luc, androgen receptor; sterlds/MAPK; growth/differentiation/apoplosis
p53-luc, pS3; SAPK; growth/differentiation/apoptosis

CRE-luc, CREB/ATF2; PKA/p38; growih/apoptosis/stress

o ;oW
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1. TCF-luc, TCF/Lef; D-catenin, Adhesion/invasion

Gene-mediated effacts can be assayed In cells showing mRNA expression. Luciferase reportor plasmids can be
Iiroduced by lipid-mediated transfection (TFX-50, Promega). Luclferase 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 &
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 and/or therapeulic purposes.

Example 47; Involvement in Tumor Progression
Based on the role of Ig-domains and cadherin moifs in cell growth and signal transduction, the 191P4D1 2(b) gene

can confribute fo the growth, invasion and transformaton of cancer cells. The role of 191P4D12(b) in tumor growth is
confirmed in a variely of primary and transfected cell nes including prosiate cell lines, as well as NIH 3T3 cells engineered
{o stably express 191P4D12(b). Parental cells lacking 191P4D12(b) and celfs expressing 191P4D12(p) are evaluated for cell
growth using a well-documented proliferation assay (Fraser SP, Grimes JA, Djamgoz MB. Proslate. 2000;44:61, Johnson
DE, Ochieng J, Evans SL. Anticancer Drugs. 1986, 7:288).

To confim 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 etal. Cancer Res. 2000;60:6730).

To confirm the role of 191P4D12(b) in invasion and melastasis 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 191 P4D12(b). Cells are loaded with the
fluorescent dys, calcein, and plated in the top well of he Transwell insert coated with a basement memibrane analog.
Invasion Is determined by fiucrescence of celis In the lower chamber relative to the fluorescence of the entire celf poputation.

191P4D12(b) can also play a role in cell cycle and apoplosis. 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 limiting {low serum) conditions are labeled with
BrdU and stained with anti-BrdU Ab and propidium lodide. Cels are analyzed for entry into the G1, S, and G2M phases of
the cell cydle. Allernatively, 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 proteln 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 apoplosis, it is used as a target for
diagnostic, prognostic, preventative andlor therapeufic purposes.

Example 48; Involvement in Angiogenesis i

Anglogenesis or new capillary blood vesset formation is necessary for tumor growth (Hanahan D, Folkman J. Cell.
1998, 86:353; Folkman J. Endocrinology. 1998 139:441). Based on the effect of cadherins on fumor cell adhesion and
their interaction with endothelial cells, 191P4D12(b) plays a role In angiogenesls (Mareel and Leroy: Physio! Rev, 83:337;
DeFouw L et al, Microvasc Res 2001, 62:263), Several assays have been developed to measure angiogenesis in vifro 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 vitro neo-vascularization, the role of 191P4D12(b) in angiogenesls, enhancement or inhibition, is
confirmed. )

For example, endothelial cells engineered to express 191P4D12(b) are evaluated using tube formation and
profiferation assays. The effect of 191P4D12(b) is also confirmed in animal models /n vivo. For example, cells either
axpressing 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 s used as a target for diagnostic, prognostic, preventative andlor therapeutic purposes.

Example 49: Involvement in Protein-Protein Interactions

Ig-domains and cadherin motifs have been shown to mediate interaction with other protelns, including cell surface
protein. Using immunoprecipitaion techniques as well as two yeast hybrid systems, proteins are identified that associate
with 191P4D12(b). Immunoprecipitates from cells expressing 191P4D12(b) and cells lacking 191P4D12(b) are compared for
specific protein-protein associations.

Studles are performed to confirm the extent of association of 191P4D12(b) with effector molecules, such as
nuclear protelns, ranscription factors, kinases, phasphates efc. Studies comparing 191 P4D12(b) positive and 191P4D12(b)
negative cells as well as studles comparing unstimulatediresting cells and cels treated with epithelial cell ectivators, such as
cytokines, growth factors, androgen and anti-Integrin Ab reveal unique interactions.

In addition, protsin-proteln 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 achivity. Specific assoclation 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 Idenilfy and screen for small molecules that interact with 191P4D12(b).
Thus itis found that 191P4D12{b) associales with proleins and small molecules. Accordingly, 191P4D12(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 homeoslasis, both of which become
deregulated during tumor formalion and progression. Based on the presence of a cadherin mofifin 191P4D12(b), a motif
known to be involved in cell interaction and cell-cell adhesian, 191P4D12(b) can regulate cell communication, Intercellufar
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 untabeled recipient calis and the cell populations are
examined under fluorescent microscopy. This qualitaiive 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 s found that 191 P4D12(b) enhances cell communications.
Figure 19 and Figure 20 demonstrate that 191P4D12(b) mediates the fransfer of the small molecule calcein between
adjacent cells, and thereby regulates cell-cell communication in prostato cancer cells. In this experiment, recipient PC3 cells
were labeled with dextran-Texas Red and donor PC3 cells were labeled with calcatn AM (green). The donor (graen) 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
Initlally red reciplent cells fake on a Bmwnlsh color, and co-localize the red and green molecules, Small molecules and/or
antibodies that modulate cell-cell communication medialed 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 Isusedasa
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 181P4D12(b) expression in vitro and in-vivo, including

RNA Interference (RNAI) and other anti-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 MRNA degradation. (Elbashir, ef a}, Nature, 2001; vol. 411: 494-498). Using this approach, 191P4D12(b)-
specific RNAI is introduced in 191P4D12(b)-expressing cells by fransfection. The effect of knocking down the expression of
191P4D12(b) protein is evaluated using the biologica! assays mentioned in examples 44 to 50 above.

Reduction of 191P4D12(b} Protein expression is detected 24-48 hours after iransfection by immunostaining and
flow cytometry. The intraduction of 191P4D12{b) specific RNAi reduced the expression of 191P4D12(b} pasitive cells and
reduce the biological effect of 181P4D12(b) on tumor growth and progression.

Accordingly, the RNA oligonucleotide sequences are used in therapeufic and prophylactic applications. Moreover,
the RNA oligonucieotide sequences are used 1o assess how modulating the expression of a 191P4D12(b) gene affects
function of cancer cells and/or fissues.

Inhibition using small molecule and anfibodies

Using contro! cell lines and cell lines expressing 191P4D12(b), Inhibitors of 191P4D12(b) function are identified.
For example, PC3 and PC3-191P4D12(b) cslls can be incubated in the presence and absence of mAb or small molecule
inhibitors. The effect of lhese mAb or small molecule inhibitors are invesligated using the cell communication, proiiferation
and signaling assays described above.

Signal transduction and biological cutput mediated by cadherins can be modulated through various mechanisms, including
inhibition of receptor binding, prevention of protein interactions, or affecling the expression of co-receptors and binding
pariners (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 preventalive, prognoslic, diagnostic
and/or therapeulic 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 s not fo be fimited in scope by the embodiments disclosed herein, which are infended as
single illustrations of individual aspects of the invention, and any that are functionally equivatent are within the scope of the
invention. Various modifications to the models and methods of the invention, in addition fo those described hereln, wil
become apparent to those skifled in the art from the foregoing description and teachings, and are similarly intended to fall
within the scope of the invention. Such modifications or other embodiments can be practiced without departing from the true
scope and spirit of the invention.
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TABLES:
TABLE I: Tissues that Express 191P4D12(b):
a. Malignant Tissues

Prostate

Bladder

Kidney

Colon

Lung

Pancreas

Ovary

Breast

Uterus

Cervix
TABLEIl: Amino Acld Abbrevlations
SINGLE LETTER THREE LETTER FULL NAME
F Phe phenylalanine
L Leu leucine
S Ser sering
Y Tyr tyrosine
C Cys cysteine
W Ttp {ryptophan
P Pro proline
H His histidine
Q Gin glutamine
R Arg arginine
| lle isoleucine
M Met methionine
T Thr threonine
N Asn asparagine
K Lys lysine
Vv Val valine
A Ala alanine
D Asp agspartic acid
E Glu glutamic acld
G Gly glycine
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Amina Acid Subsgtitution Matrix

TABLE III:

Adapted from the GCG Software 8.0 BLOSUM62 amino acid substitution matrix {block substiluion malrix). The

higher the value, the more likely a subslitution is foundin related, natural proteins.

Y .

vV W

A CDZEUPOGH I XL MNP QR ST

-3 -2 A
-1 -2-2¢C

0
-3

4 0 -2-1-2 0-2-1-1-1-1-2-1-1+-11 0

9 -3 -4 -2 -3 -3 -1-3-1-1-3-3-3-3-1-1

-3 D

-4
5-3-2 0-3 1-3-2 0-1 2 0 0-~1-2-3 -2 B

0 -1

-2

-1 -1-3 -1-4-3 1-1 0O
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6 2
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0
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5

-2
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1 0 -3 -4
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TABLE IV:
HLA Class Uil Motifs/Supermotifs
TABLE IV (A): HLA Class | Supermotifs/Motifs
SUPERMOTIF POSITION POSITION POSITION
2 (Primary Anchor) 3 (Primary Anchor) C Teminus (Primary
Anchor)
Al TILVMS FWY
A2 LIVMATQ IVMATL
A3 VSMATLI RK
A24 YEWIVLMT FIYWLM
B7 P VILFMWYA
B27 RHK FYLWMIVA
B44 ED FWYLIMVA
B58 ATS FWYLIVMA
B62 QLIVMP FWYMIVLA
MOTIFS
Al TSM Y
A1 DEAS Y
A21 LMVQIAT VLIMAT
A3 LMVISATFCGD KYRHFA
A11 VIMLISAGNCDF KRYH
A4 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 IMFWYALY
B*5401 P ATIVLMFWY

Bolded residues are preferred, talicized residues are less preferred: A peptide is considered motif-bearing if it has primary

anchors at each primary anchor position for a molif or supermotif as specified in the above table.

TABLE IV (B): HLA Class {l Supermotif

1

W,FY, VL

AV,LLPCST

AV,LLC ST MY
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TABLE IV (C): HLA Ctass Il Motifs

MOTIFS anchor! 2 3 4 5 1°anchor6 7 8 9

DR4 prefered  FMYLIVW M T 1 VSTCPALIM MH WH
deleterious w R WDE

DRt pefered  MFLIVWY PAMQ VMATSPLIC M AWM |
deleterious C CH FD CWD GDE D

DR7 prefered  MFLIVWY M W A IVMSACTPL M v
deleterious c G GRD N G

DR3 MOTIFS ~ {*anchort 2 3 {°anchor4 6 1° anchor 6

Motif a preferred LIVMFY D

Motif b preferred LIVMFAY DNQEST KRH

DR Supemofif MFLIVWY VMSTACPLI

ftalicized residues indicate less prefered or “tolerated® 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° or 1° Anchor
LIVMATQ LIVMAT
A3 Preferred 1° Anchor YFW YFW YFW P 1° Anchor
VSMATL! (415) (@35 (M5) (45 RK
deleterious  DE (315); DE
P (65) (4/5)
A24 1° Anchor 1° Anchor
YFWIVLMT FIYWLM
B7 Preferred FWY{s5) 1° or  FWY FWY  1°Anchor
LivM@35) P (4/5) (35) VILFMWYA
deleterious  DE (3/5); DE G OGN DE
P(S/5); (35) (45) (k) (45)
G(4/5),
A3/5);
QN(3/5)
B27 1° Anchor . 1°Anchor
RHK FYLWMIVA
BM 1° Anchor 1° Anchor
ED FWYLIMVA
868 1° Ancher 1° Anchor
ATS FWYLIVMA
B62 1° Anchor 1° Anchor
QUIVMP FWYMIVLA

ilalicized residues indicate less preferred or “tolerated” residues
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TABLE [V (E): HLA Class | Mofifs

PCT/US2003/013013

POSITION 1 2 3 4 5 8 7 8 9 C-
terminus
or
C-erminus
Al prefered GFYW  1°Anchor DEA YFW P DEQN YFW j°Anchor
9-mer ST™ Y
deleterious DE RHKLIVMP A G A
Al prefered GRHK  ASTCLIVM  1°Anchor GSTC ASTC LivM  DE  1°Anchor
9-mer DEAS Y
deleterious A RHKDEPYFW DE PON RHK PG GP
At prefered YFW 1°Anchor DEAQGN A YFWQN PASTC GDE P 1°Anchor
10- ST™ Y
mer
deleterious GP RHKGLIViM DE RHK ONA 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
A21 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 8 7 8 9 C-
Terminus
A21 prefemed AYFW  {°Anchor LVIM G G FYWL 1°Anchor
10- LMIVQAT ViM VLIMAT
mer
deleterious DEP DE RKHA P RKH DERKHR!
A3 prefered RHK 4°Anchor YFW PRHKYF A YFW P 1°Anchor
LMVISATFCGD w KYRHFA
deleterious DEP DE
A1l preferred A 1°Anchor YFW YFW A YFW YFW P 1°Anchor
VTLMISAGNCD KRYH
F
deleterious DEP A G
A24 preferred  YFWRHK 1°Anchor STC YFW  YFW 1°Anchor
9-mer YFWM FLW
deleferious DEG DE G QNP DERHKG AQN
A24  Preferred *Anchor P YFWP P 1°Anchor
10- YFWM FLIW
mer
Deleterious GDE N 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
A6801Prefered YFWSTC {°Anchor YFWLIV YFW P 1°Anchor
AVIMSLI M RK
deleterious GP DEG RHK A
B0702Prefemed RHKFWY 1°Anchor RHK RHK RHK RHK PA  1°Anchor
P LMFWYAI
v
deleterious DEGNP DEP DE DE GDE N DE
B3501Preferred  FWYLIVM 1°Anchor Fwy FWY 1°Anchor
P LMFWYIV
A
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POSITION 1 2 3 4 5 6 7 8 9 C-
ferminus
or
C-lerminus
Al prefered GFYW  1°Anchor DEA YFW P DEQN YFW 1°Anchor
9-mer ST™ Y
delelerious DE RHKLIVMP A G A
Al prefeted GRHK  ASTCLIVM  1°Anchor GSTC ASTC LMM DE  1°Anchor
9-mer DEAS Y
deleterious A RHKDEPYFW DE PON RHK PG GP
deleterious AGP G G
B51 Preferred LIVMFWY 1°Anchor FWY STC FwWY G FWY 1°Anchor
P LIVFWYA
M
deleterious AGPDER DE G DEQN GDE
HKSTC
B5301prefemed  LIVMFWY 1"Anchor FWY STC FWY LIVMFWYFWY  1°Anchor
P IMFWYAL
v
deleterious AGPQN G RHKQON DE
B5401preferred  FWY 1°Anchor FWYLIWM LivM ALIVM  FWYA {°Anchor
P P ATIVLMF
wy
delelerious GPQNDE GDESTC RHKDE DE  QNDGE DE
!
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TABLEIV (F):
Summary of HLA-supertypes
Overall phenotypic frequencles of HLA-supertypes in different elhnic populations
Specificily Phenotypic frequency

SuperlypelPosition 2 _ |- TerminusicaucasianN.A. BlackllapanesefChineseHispanicAvera,
B7 P AILMVFWYH3.2 55.1 B7.1 430 W93 WHIs
A3 AILMVST — RK B75 W21 W58 |27 W31 W42
A2 AILMVT ILMVT _ 145.8 39.0 k24 W59 0 422
A24 F (WIVLMTIFI (YWLM) 3.9 38.9 586 W01 B3 MO0
B44 E (D) . FWYLIMVA43.0 21.2 42.9 39.1 PB9.0 P70
A1 TI(LVMS) FwY BrA [16.1 21.8 47 P63 252
B27 RHK FYL (WMI) P84 6.1 33 139 B53 P34
P62 QL (IVMP)  FWY (MIVI[12.6 K] 6.5 54 M1.1 1181
B58 ATS FWY (LiV) [10.0 6.1 lie 0.0 .9 10.3
TABLE IV (G):
Calculaled population coverage afforded by different HLA-supertype combinations
HLA-supertypes Phenotypic frequency

ICaucasian N.A Blacks Uapanese {Chinese Hispanic  JAverage

83.0 86.1 B75 8.4 186.3 IB6.2
A2, A3 and B7 189.5 198.1 100.0 99.5 99,4 99.3
A2, Pﬂ. B7, A24, B44139.9 99.6 100.0 99.8 99.9 99.8

, A3, B7, A24,
, A1, B27,B62,
d B 58

otifs Indicate the residues defining supertype specificites. The mofifs incorporate resldues determined on the basis of
ublished data fo be recognized by multiple alleles within the supertype. Residues within brackets are addilional residues
50 predicted to be tolerated by multiple alleles within the supertype.

ITable V: Frequently Occurring Motifs

Name

tavrg
dentity

. %

Description

Potential Function

21-C2H2 34%

Zinc finger, C2H2 type

Nucleic acid-binding protein functions as
nscription factor, nuclear location
robable

cytochrome_b N

8%

Cytochrome b{N-
terminaly/b6/petB

embrane bound oxidass, generate
peroxide

g 9%

immunoglobulin domain

ong and include a conserved

Fomalns are one hundred amino acids
intradomain disulfide bond.

WD40 18%

MD domain, G-beta repea

ndem repeats of about 40 residues,
ach contalning a Trp-Asp motif,
unclion in signal transduction and
rotein interaction

PDZ 23%

PDZ domain

may function In targeting signating
molecuies o sub-membranous sites

LRR 8%

L eucine Rich Repeat

rshort sequence molifs involved in
orotein-protein Interactions

Pkinase 23%

Protein kinase domain

conserved catalytic core common to
both eerine/threonine and tyrosine
proteln kinases containing an ATP
binding site and a catalylic site
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lockstrin homology involved in
ntracelluiar signaling or as constituents

PH 16% PH domain the cytoskeleton
0 amino-acid long found in the
xiracellular domain of membrane-
EGF 34% EGF-like domain hound proteins of in secreted proteins
Reverse transcriptase
RNA-dependent DNA
Rvt K40% ymerase)
Cyloplasmic protein, associates integral
ANk 25% k repeat membrane proteins to the cytoskeleton
NADH- embrane associated. Involved In
Ubiquinonelplastoguinone jproton transiocation across the
Oxidored_q1 32% complex 1), various chainsmembrane
calcium-binding domaln, consists of a12
residue loop flanked on both sides by a
Ethand 24% EF hand 12 residue alpha-helical domain
Refroviral aspartyl Aspartyl or acid proteases, centered on
Rvp 79% rotease la catalytic asparly) residue
[xlracellular structural proteins involved
n formation of connective tissue. The
Collagen triple helix repeatisequence consists of the G-X-Y and the
Collagen 42% (20 copies) olypeplide chains forms a triple helix.
Located in the extraceliutar ligand-

\ binding region of receplors and Is about
200 amino acid residues long with two
nairs of cysteines involved in disutfide

Fn3 20% Fibronectin type [l domain ponds

even hydrophobic transmembrane

\7 regions, with the N-terminus located
transmembrane receptor fextraceliularly while the C-terminus is

tm_1 19% rhodopsin family) oplasmic. Signal through G proteins

Table Vi: Motifs and Post-translational Modifications of 181P4D12(b)
Table VI: Post-translational modifications of 191P4D12(b)

N-glycosylation site
281 - 284 NWTR (SEQ D NO: 81)
430 -433 NSSC (SEQID NO: 62)
489 - 492 NGTL (SEQID NO: 63)

Tyrosine sulfation site
118 - 132 VQADEGEYECRVSTF (SEQID NO: 64)

Protein kinase C phosphoryiation site
26-28 TGR
192- 194 SSR
195- 197 SFK
249 - 251 SWR
322-324 SSR
339-341 SGK
383 - 385 TQK
397-399 SIR
426-428 SLK
450- 452 TWR
465 - 467 SGR
491-493 TLR

Casein kinase !l phosphorylation site '
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283- 286 TRLD (SEQ ID NO: 65)
322-325 SSRD (SEQID NO: 66)
410-413 SQPE (SEQID NO: 67)
426-429 SLKD (SEQID 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 (SEQ ID NO: 76)
354 - 359 GVIAAL (SEQID NO: 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 Vii:
Search Peptides

191P4D12(b) v.1 aa1-510

8-mers, 10-mers and 15-mers (SEQ ID NO: 82)

MPLSLGAEMW GPEAWLLLLL LIASFTGRCP AGELETSDVV TVWL.GQDAKL PCFYRGDSGE
QVGQVAWARV DAGEGAQELA LLHSKYGLHV SPAYEGRVEQ PPPPRNPLDG SVLLRNAVQA
DEGEYECRVS TFPAGSFQAR LRLRVLVPPL PSLNPGPALE EGQGLTLAAS CTAEGSPAPS
VTWDTEVKGT TSSRSFKHSR SAAVTSEFHL VPSRSMNGQP LTCVVSHPGL LQDQRITHIL
HVSFLAEASV RGLEDQNLWH IGREGAMLKC LSEGQPPPSY NWTRLDGPLP SGVRVDGDTL
GFPPLTTEHS GIYVCHVSNE FSSRDSQVTV DVLDPQEDSG KQVDLVSASV VVVGVIAALL
FCLLWVWVL MSRYHRRKAQ QMTQKYEEEL TL TRENSIRR LHSHHTOPRS QPEESVGLRA
EGHPDSLKDN SSCSVMSEEP EGRSYSTLTT VREIETQTEL LSPGSGRAEE EEDQDEGIKQ
AMNHFVQENG TLRAKPTGNG [YINGRGHLY

v.2 aal-510 )

9-mers 45-61 GQDAKLPCLYRGDSGEQ (SEQ ID NO: 83)

10-mers 44-62 LGQDAKLPCLYRGDSGEQV (SEQID NO: 84)

15-mers 39-67 WTVVLGQDAKLPCLYRGDSGEQVGQVAW (SEQID NO: 85)

v.7 ORF: 264..1721 Frame 43

9-mers 403418 SHHTDPRSQSEEPEGR (SEQ 1D NO: 86)

10-mers 402-419 HSHHTDPRSQSEEPEGRS (SEQ D NO: 87)

15-mers 397-424 SIRRLHSHHTDPRSQSEEPEGRSYSTLT (SEQ ID NO: 88)

V.9: AA 1137; 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 GRCPAGELGTSDWTVV (SEQ ID NO: 90)

10-mers 26-44 TGRCPAGELGTSDWVTVVL (SEQID 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 (SEQID NO: 94)
15-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 SVMSEEPEGCSYSTLTTVRE (SEQID NO: 97)

15-mers 429-457 DNSSCSVMSEEPEGCSYSTLTTVREIETQ (SEQ ID NO: 98)

v.13 insertion of one AA at 333-4

0-mers 426-442 SQVTVDVLADPQEDSGK (SEQ ID NO: 99)

10-mers 425-443 DSQVTVDVLADPQEDSGKQ (SEQID NO: 100)

15-mers 420-448 EFSSRDSQVTVDVLADPQEDSGKQVDLVS (SEQ 1D NO: 101)

191P4D12(b} v.14: AAS6-72; 9-mers
GSSNPPASASLVAGTLS (SEQ ID NO: 102)

191P4D42(b) v.14: AA55-73; 10-mers
LGSSNPPASASLVAGTLSV (SEQID NO: 103)

191P4D12(b) v.14: AAS0-78; 15-mers
AGLELLGSSNPPASASLVAGTLSVHHCAC (SEQ IDNO: 104)
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Tables Vil - XXI:
able VIIVI-HLA-AY-9mers- | Table VIl V1-HLA-A1-Smers-
__ _fowpaDi2B | _feipdD12B
Each peptide is a porilon of Each peptlde is a portion of

SEQ ID NO: 3; each star
position is specified, the lenglh
of peptide Is 9 amino acids,
and the end posltion for each
peptide is the slart position
pluseigt.

SEQ D NO: 3; each start
positfon Is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptida is the start position
__Puseight

|Stanj| éubsequence 1! Score Y

[Str][ Subseguence || Score

PCT/US2003/013013

Table VII| -V1-HLA-A1-9mers-
191P4D128

Each peptide is a portion of
SEQ ID NO: 3; each start
position Is specified, the length
of peplide is 9 amino aclds,
and the end position for each
peplide is the start position
plus eight.

gtartl Subsequence || Score |

[294][ RVDGDTLGF || 25,00

[365 | WWVLMSR 1] 0.500 |

[ 61 [[QVGQVAWAR 0.100 ¢

437 || SEEPEGRSY { 22.500 |

366 || VVVLMSRY ] 0.500 4

[.o7 |[RVEGPPPPR |[ 18,000 |

189 }[ GTTSSRSFK ‘| 0.500 |

[459 [[ELLSPGSGR || 0.100 |
[329][ TvDVLDPQE [ 0100 }

[308 [ TTEHSGIYV [[ 11250

78 || ELALLHSKY ][ 0500 |

[20 ) LLLASFTGR | 0100 |

[ 332 ][ VLDPQEDSG || 5.000 |

ree |[RVDAGEGAQ]{_0.500 |

316 | HVSNEFSSR | 0.100 |

762 GLEDGNLIH]| 4500 |

378 [KAGQMTQKY|[ 0500

457 || QTELLSPGS || 4500

[124][ EYEGRVSTF || 0460 |

[ 200 J[HLVPSRSMN [ 0.100 |

[271]] LsEcapPPS | 2.700

205 ][ TSEFHLVPS || 2700

[120[ ADEGEVECR | 0450 ]

460 |[ LLSPGSGRA || 0.100 |

485 || FVQENGTLR | 0.100 |

439 |[ EPEGRSYST |{ 0450 |

[ 467 |[RAEEEEDQD || 0.000 |

107 ][ PLDGSVLLR || 2500 |

386 || YEEELTLTR || 2.250 ]

411 | QPEESVGLR|[ 2250 |

[130][ STFPAGSFQ || 0.250 |

[ 3 j[LsLGAEMWG] 0.075 ||

86 || YGLHVSPAY |[ 0.250 |

225 FVSHPGLLQD || 0.075 |

184 |[ DTEVKGTTS ;L 2,250

[172][ TAEGSPAPS |[ 1800

6_|[GAEMWGPEA]| 1800 |

33 |[ ELETSDWT { 1.800 |

3% |[ TSDWVIWL | 1500

318 || SNEFSSRDS ][ 0225

| 72 || AGEGAQELA|| 0.225

255 ”_DQNLWHIGR 0.075 |
[135 [ GSFQARLRL |[ 0.075 |

[122|[EGEYECRVS || 0.225 |

._n,

[231][ LODORITHI |{ 0.075 |

159 |[ LEEGQGLIL | 0.225 |

473 | DODEGIKA|[ 0075 |

[ 262 [ GREGAMLKC] [ 0225

296 || DGDTLGFPP || 0.062 |

(45| GODAKLPCF | 1.600

436 || MSEEPEGRS if 1.350 |

[305 || LTTEHSGIY || 1.250

(405 [ HTDPRSGPE [ 1.2

58 || SGEQVGQVAI| 0.225

364 |[ LWWVWVLMS ][ 0050

31 |[ AGELETSDV | 0.225

145 _,[___PPLPSL ]| 0.200

[ 224 ;[ VWSHPGLLQ || 0.050

[180 [ SvTwoTEVK][ 0:200 |

[202 || AAVTSEFHL J{ 0.050 |

[ 11 | GPEAWLLLL || 1.125

[119 || QADEGEYEC || 1.000

89 || HVSPAYEGR|| 1.000

[ 284 || RLDGPLPSG || 1.000 |

342 || QVDLVSASV || 1.000

(158 ][ ALEEGQGLT |[ 0.900

245 | LAEASVRGL ][ 0.900_

r 419 || RAEGHPDSL || 0.900

453 EIETQUELL | 0000

486 || VQENGTLRA [ 0.675 |

76 || AQELALLHS ][ 0.675 |

[117 || AVQADEGEY ][ 0.500

471 || EEDQDEGIK || 0.500

368 [ WLMSRYHR ][ 0.200

210 LVPSRSMNG | 0.080

[ 41 || TWLGQDAK j{ 0.200 |

(17 j[ LOLASF (0200 |

[ 19 || LLLLASFTG |[ 0050

[355 || VIAALLFCL CL J[ 0.050 ]

400 |[RsQPEESVG][ 0.150

200 ]| TLGFPPLYT |[ 0.050 |

[ 129} VSTFPAGSF |{ 0.150

(5 | WLLLLILLA [ 0050

298 | DTLGFPLT ][ 0080 |

__4_g§ HPDSLKDNS 0 125

302][ LTRENSIRR [ 0.125_

287 || GPLPSGVRV ][ 0.050

[448 ] LTTVREIET || 0.125

28 || RCPAGELET J| 0.050 _

(435 VMSEEPEGR][ 0.050 |

55 ([REDSGEQVG]| 025

[357 AALLFCLLY [ 0050 |

[190 [ TTSSRSFKH | .25 |

353 .| VGVIAALLF [ 0.125

146 [ LVPPLPSLN ][ 0.100 ]

Y 1

Table VIl V2-HLA A1 9mers-
_1s1pdDi2B

369 [ VVSRYHRR [ 0,100 |

236 | ITHILHVSF ] 0.500
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Each peptide is a partion of
SEQ ID NO: 5; each start
position is specified, the length

of peplide is 9 amino acids,
and the end position for each
peptide is the start position
_ _puseight i

tart| Subsequence | Score
|[ GaDAKLPCL ][ 0.150
DAKLPCLYR [ 0.050.

Tablo VII-VS-HLA-AT-Smers- |
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 posilion for each
peplide Is the start position
_phuseight

PCT/US2003/013013

[Table VI|I-V9 HLA At -Qmers-
191P4D12B

Each peptide lsa pomon of
SEQ ID NO: 18; each start
position s specified, the length
of peptide Is 9 amino aclds,
and the end position for each
peplide is the sfart position
plus eight.

Start |} Subsequence j| Score

97 || GOLLLGLLK [ 1000]

Slad jl Subsequenoe_"_écore |

21 |[FrLPFPLVY {0025 |

[QDAKLPCLY ][ 0.003 |

[ 39_|[ FLEMESHYV || 0.900 ;

‘m§w§a!w'ai
B

/[ LPCLYRGDS [ 0.003 |

_ |[EMESHYVAQI[ 0500 |

[ 17_i[ FELFFFLPF ]| 0.025]

38 |[FFLEMESHY 1] 0025 |

[PCLYRGDSG| 0.001 |

[ 78 || CFESFTKRK | 0.800 |

67_|[VAGTLSVHH ][ 0.020

[KLPCLYRGD I[ 0,001 ]

51 |[ GLELLGSSN i 0.900 |

CLYRGDSGE i} 0.000

l°°r"~J

115 |[NSCDCERGY|( 0.750

126 /[ GIFMQAAPW | 0.020

| 5¢ |[LLGSSNPPA [} 0.020

K H.'-YBQQ%QEQ?[ 0.000 |

[ 25 || FPLVVFFIY ][ 0625

[# |[Estvvaang][0.015]

[ 2 |[LPFRLVVEF (0500

_64_J| ASLVAGTLS || 0.015|

| Tablo VIIV7-HLA-A1-mers-
91PADI2B |

+ || ELLAGILR |[0500

12 ]| RITENFFLF | | 0.500

anh peplide isa portion of
SEQ D 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.

15 || ENFFLFFFL j| 0013

121 || RGYFQGIFM | 0.013

28 | WEENFYF |[0500]

[ 79 )| FESFTKRKK ]| 0.010 |

[jjs DCERGYFQG|| 0.450 |

[ 70 |[TLSVHHCAC]{ 0.010]

[ 71 |[LSVHHCACF || 0.300 |

105 J|KVRPLQHQG]| 0.010]

[ 80 |[ESFTKRKKK ][ 0.300]

66 || LVAGTLSVH || 0.010]

_E'-_"E'?.Ll’_‘{'f_} 0.200

83 |[ SASLVAGTL || 0.010

[Start][ Subsequence [ Score o |

[3t_ ][ Fvrvryer J[o200]

[HTDPque;g]ﬁ 260 |

57 ][ssnppasas][0150 |

6 || LAGILLRIT |[0.010]

{RSQSEEPEG|| 0.030 |

7. | AGILLRITE {0425

47_J[VAQAGLEL_I_. 1L0.010}

10 J[ WRIFNFF {0010

SQSEEPEGRI[ 0.015

[ 99 |l LLLGLLKVR }{ 0.100

75 ]| HCACFESFT |[0.010]

| SHHTDPRSQY| 0.001

[ 113 ||GVNSCDCERY]{ 0.100

‘m—-mww

[AATDPRSQS][ 0.001

| 77 I{ACFESFTKR j; 0.100 |

8 _|[ GILLRITFN ][ 0.010]

[ 48 || AQAGLELLG || 0.007

~ |[DPRSQSEEP || 0.000_

95 ) FIQCLLLGL [[ 0050}

[ 103 J[LLKVRPLGH |{ 0.005 |

TDPRSQSEE l 0.000

9 | ILLRITFNF | 0.050 ]

128 |[FMQAAPWEG]{ 0.005

!o, Alm

"|[PrsaseePE [ 0.000 |

98 |[ CLLLGLLKV || 0.050

55 |[LGSSNPPAS || 0.005

5 || LLAGILLRI i} 0.050

[Table VIIVO-HLA-AT-Gmers- |
191P4D128

26 _|[ PLVFFIVF ][ 0,050

120 |[ ERGYFQGIF ;| 0.005

74 || HHCACFESF j| 0.005

Each peplide isa porhon of
SEQ ID NO: 19; each start
posltion is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position -

__pluseight.

46 || YVAQAGLEL | 0.050 |

49 || QAGLELLGS |{ 0.050

|82 [ FTKRKKKLK || 0.006

87| KKLKKAFRF [ 0.003 |

E‘:tart I Subsequence -St.:-oré.i

[ 116_|[SCOCERGYF|[5.000]

[ 13 )| meNFFLFF |[1.250]

[ 76 J| CACFESFTK J[ 1.000 |

29 J[ VFFIYFYFY ][ 0050 |

[ 90_|[ KKAFRFIQC 1 0.003 |

_58 |[SNPPASASL || 0,050

_65 | SLVAGTLSV || 0050

[ 11 ][ LRITFNFFL_{[0.003

[ 59 ][NPPASASLY |{ 0.003

2|/ RRELLAGIL |[0.045

56 || GSSNPPASA |[ 0.030]

701 || LGLLKVRPL }[0.003 ]

— 62_|[ ASASLVAGT j[ 0.030 ]

[ 123 |[ YFQGIFMQA || 0,003

_14_|| TFNFFLFFF }{ 0025 |

| 69 |[GTLSVHHCA || 0.025

(3 |[FYrverLen (0003

| 19_|| LFFFLPFPL {0003

EANGGAR

[ 30 I FrIvFYFYF [{0025
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q Table VIll-VO-HLA-AT “omers-

191P4D12B

Each pephde lsa porllc;ﬁ ;)f
SEQ ID NO: 19; each start
position is speclﬂed the length
of peplide Is 9 amino aclds,

.|| and the end position for each
peplide is the start position
.. Puseight

Start [ Subsequenge || Score
[ 93 |[ FRFIQCLLL |/ 0.003 ]

[ 114 |VNSCDCERG 10,003

| 122 || GYFQGIFMQ ﬂ_o_po_j
! @_IIKGE.E_LL_G§§ || 0.003
[ 32 )| IYFYFYFFL {0003
[ 3 _|[ RELLAGILL || 0.003
107 |RPLOHQGVN;{ 0.003
73 \| VHHCAGFES | 0.003
["94 || RFIQCLLLG || 0.003

[Table VIFVAOHLA-AT-Omers-1

191P4D128 |

Each peptlde Isa pomon of
SEQ ID NO: 21; each starl
position is specll'ied the fength
of peptide Is 9 amino acids,
and the end posltion for each
peptide is the start position |
. Puseight.

Siert | Stbsequence J[Soarel

3_|[ CPAGELGTS |[0.003]

6_|| GELGTSDW |[0001!

[ 4 —|[PAGELGTSD J[o 000,

Table VII-V1-HLA-AT-Bmers-
191P4D12B

18 il FLFFFLPFP 1] 0.002]

ﬁ | GLLKVRPLQ }{ 0.002 |

Each peptide s a porion of .
SEQ IDNO: 23; each start |

position s specified, the length
of peptide Is 8 amino acids, |
and the.end posilion for each |
peptide s the start position |
plus eight. i

PCT/US2003/013013

Tablo VIFVI2-HLA-AT-Smers-
191P4DIZB

Each peplidels a poxﬁon of
SEQ ID NO: 25; each start
position is specified, the length

of pepide is 9 amino aclds,
and the end position for each

peplide is the start position
plus eight.

Start || Subsequence || core

7 |[ EGCSYSTLT ][0.003

“4_|| EEPEGCSYS |jo.001]

,[ ﬁGCSYSTL 1[0.000!

Table VII-V13-HLA-A1-omers-
191P4D12B

IO A oy PO

100_j| LLGLLKVRP |[0.002

i éhrt“ Subsequence ][St'x')rel

108 [PLQHQGVNSIE_OOZ ]

WPPLPSLN {0100

61 | PASASLVAG ][ 0.002 |

[1ociieLL {0002}

VMVPPLPSL 1|0.100,

Each peptide s a portion of Vof |
SEQ ID NO: 27; each start
position Is specified, the length
of peplide is 9 amino acids,
and the end position for each
peptide s the start position

.. puselgnt
| “ Subsequence ‘ch_r_e

‘ LADPQEDSG 5.000

TVDVLADPQ ][0.500

RVMVPPLPS ][0.050i

_ [ ADPQEDSGK [{0.010

lfiji J[Faavnscoc[0002]

109 [LQHQGVNSC 0002

lm ~ m‘o
] :

RRVMVPPL ][0002]

[ Q#RERLRVM J{0001]

4
9
_7_|[vaopaeDs J[00to)
3

[ VIVDVLADP [0.005]

124 J[ FQGIFMQAA J] 0.002)

|

RLRLRVMVP §[0.001
_J| RLRLRVMVP 0.001)

[129 JMQAAPWEGT]| 0.002

O”iw—i

[ LRvmvPPLP 1[0.000]

[ 2 ][ avivovLAD |(0.005
[ 1 ][ SQvTvovLA |l0.003

[ 60_|[ PPASASLVA || 0.001

8 ][ KRKLKKAFR [ 0.001

20| FRFLPEPLY || 0.001)

Table VIl-V40-HLAAT-Gmers.|
191P4D128

Each peptideisa poruon of
SEQ ID NO: 21; each start
posttion 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 |____9|

5 |AGELGTSDV [0.225

2| RCPAGELGT [0.050]

I[ GTSDWTWV 0.025

[ 7 WGTSDWT 0.020

[_1__J[oRopAGELG [[0005

[ ARLRLRVMV [0.000]

r4__|LLRLRVMVPP |W‘

6 ][ DVLADPQED J0.001}

(5 ][ VOVLADPGE [[0.000)

Table VII-V42-HLA- A1 -9mers—
191P4D128

Each peplideisa portion of
SEQ ID NO: 25; each start
positionis specified, the length
of peplide is 9 amino acids,
and the end position for each
peplide is the start position

| __ pluseight

Start || Subsequence ||Sco II-~ re!

SEEPEGCSY | 2205"%

~|[MSEEPEGCS l 1350)

3
[ 2
" 5 | EPEGCSYST |[0450|
8
9

"CSYSTLTTV }{0.015]

[ I tersowy Jos
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1| VNISEEPEGC [0.005)
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Table VII-Vi4-HLA-A1 -9mers~
______191pdD128
Each peptide is a portion of
SEQ ID NO: 29; each start
position is specified, the fength
of pepfide is 9 amino acids,
and the end posifion for each
peptide is the start position
plus eight.

Eian[[éubseguence Irggc;re |
[ 2 I SSNPPASAS ] 0.150 |
[ 3 1 sNpPAsaSL I 0050 |
1 ossNPPASA I 0.030 |

7] Jd ASASLVAGT |[ 0.030 |
_8 [ ASLYAGTLS [ 0015 |
8 1] SASLVAGTL ][ 0010 |
4 | NPPASASLV || 0.003 |




WO 2004/016799

Table VIil-V14-HLA-A1-Omers-
. \otpapizB |
Each peplide 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
peplide is the start position

_ plsoight._____

76 J{ PASASLVAG [ 0.002_

Tablo TXVA-HLAA-0mers-
Tlotpant2B |

Each peptide is a portion of
SEQ 1D NO: 3; each start
position is specified, the length
of paptidz is 10 amino acids,
and the end position for each
peptideis the start position
. . . [plusnine.

PCT/US2003/013013

Teble IX-V1{-HLA-A1-10mers-
191P4D128
Each peptide is a portion of
SEQID NO: 3; each start
postiion is specified, the length
of peplide is 10 amino acids,
and the end posilion for each
peptide is the starl position
plus nine.__

[Start) Subseauence | Sore.

5 || PPASASLVA |[ 0.001 |

[Fable DVA-HLAAT-10mers-
iy 2L

411 QPEEiVGLR 1425

Start] Subsequence | Score |

(11 1[GPEAWLLLLL[ 1125 |

72 |[AGEGAQELAL]| 1.125 |

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 e,

470 |[EEEDQDECIK]] 0.900

252 |[GLEDGNLWHI| 0.900 |

6 GAEM\VA‘lIGPEA 0.900

Star][ Subsequence || Soore |

116 NAVQ¢DEGE Lo.soo

271 |LSECOPPPSY|[135.000

(40 |VTWLGQDAKI[ 0,500

3a2 || LPPAEDSG 00000

493 |[RAKPTGNGIY][ 0.500

365 |WWWVVLMSRY[[ 0500 |

4362 MSEEPEGRS || e £y

352 [ WGVIAALLF || 0.500 |

342 J|QVDLVSASVV}{ 0.500

Y
[205 [ TSEFHLVPSR][27.000

419 RAEGEPDSL U 8_000]

zoﬂlHLVPgRSMN Lo.soo

(364 JJLIVVWVIMSR]| 0500 ]

119 voegsvec 5,000

264 [RLDGPLPSGV][ 0500 |

453 ]| EETQIELLS ][ 4500 |

122 EGEYECRVS 0.450

306 || TTEHSGIYVC |[_4.500 |

158 |[ALEEGQGLTL][ 4.500 |

437 s 0.450

45 “ GQDA\I((LPCF 3750

SBEQVGQVA
58 W

0.450

— [

4§]L‘EENETLRA 2.700

76_|[AQELALLHSK][ 2700

409 RSQPEESVG 0.300

I | DORO, . SIS | pupunperge

265 |[DGOTLGFPPL[ 0250 |

405 HTDPRSQPE 1| 5 50

107 |[PLOGSVLLRN][ 0.250

390 |[ LTLTRENSIR ||_0.260

385 [KYEEELTLTR][ 2.250 |

497 ||QrELLSPGSG[ 2.250 |

L275 QPPPgYNWT

['184][DTEVKGTTSS][ 2250 |
33 |[ELETSDWTV][ 1800 |

55 RGDSSEQVG

DA | D S| R

o7 RVEQSPPPR 800 |

18 gl SNEFSSRDS

P | e SRt L.

[ 72;TAEGSPAPSVI[ 1.800 |

36 |[Tsowrwi][ 1500

| 31 |AGELETSDVV}{ 0.225

[130 |[STFPAGSFQA][ 1.260 |

CA 3066279 2019-12-30

[438 |[EPEGRSYSTL][ 0225

235 || RITHILHVSE | 0.200

6 || LLLLLLLAS ][ 0200
144

367 }LWVLI:SRYH | 0,200
361“ VLMSIFEYHRR 0.200

242||VSFLAEASVR|| 0150

E25 VSHPSLLQD 0450

135 |[GSFQARLRIR][ 0.150
443][RSYSTLTTVR|[ 0,150 |

189 |[GTTSSRSFKH|| 0.125
423 |[HPDSLKDNSS]. 0.125 |
106 |[NPLDGSVLLR]{ 0.125 |

et L

(305 |[LTTEHSGIYV || 0.125 |
471|[EEDQDEGIKQY| 0.125 |

400 RL”S';“TDP 0.100

69 RVDA(é EGAQ

0.100

[145 |[VLVPPLPSLN | 0.100 |

SVMSEEPEG
R

260 HIGREGAMLK| 0.100 I
HVSPAYEGR
o) v )M

368

434 0.100

[125]RstePAGSr[ 0.100
19 || LLLLASFTGR[ 0.100 |

474 QDEG'LKQAM

RAEEEEDQD
L467 E 0.090

[245 [ LAEASVRGLE]] 0.090
473 DQDES!KQA

214 RSMNgQPLT

{231 ][ LODQRITL ][ 0.075
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(Table IX-V1-HLA-AL-T0mers-
191PADIZB

able IX V2-HLA-A1 1

_191P4D12B

Omers-

PCT/US2003/013013

Table IX.VO-HILA-AT-10mers-

191P4D128

Each pepllde Isa porﬁon of
SEQ 1D 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,

||§tarl“ Subsequence [ Sco-r:

Each peptlde isa portlon of
SEQ ID NO: 5; each start
position is specified, the length
of peptide is 10 amino acids,
and the end posllion for each
peptide is the start position
| plusnine.

Start][_Subsequence_|{Score]

{43 |[VLGQDAKLPC 0050

QDAKLPCLYR }[0.003]

768 [KGTTSSRSFK|[ 0050

[ 44 ILGQDAKLPCF|| 0.050_

NGQPLTCW
1‘_2_" R Dl

‘[_—“_CLYRGDSGEQ [0.001

[ 7 |[LPoLYRGDSG |[0.003]
["4 |[DAKLPCLYRG ][0.007]

(267 | [SAAVTSEFiL | 005 |

"5 | AKLPCLYRGD_J[0.001

204 RVDGFI?TLGF

8 || PCLYRGDSGE (0.000]

[0 J[ LyRaDSGEQY J[0.000]

[8 [ [LLLLASFTG 0050

[35 !IETSDWTWL 0.050 |

1 7__]‘|CTAEGSPAPS 0.050 |

Table DeVT-HLA-AT 10mers-
| totpapiB_ |

447 | TLTTVREIET [ 0.080 |

231 J[LTCVVSHPGL]| 0.050

[pubipogi

354 | GVIAALLFCL || 0.050 |

223 “ SRDSSVTVD 0050

{[329 J|TvOVLDPQED]| 0.050

304 || PLTTEHSGIY {|_0.050

Each peplide is a portion of
SEQ IDNO: 15; each start
position s 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 || HTDPRSQSEE ][1.250]
[ 8_|| RSQSEEPEGR j{0.150]

EGQPPPSYN
L273 oW 0.050

[ 15 | WLLLLLLAS ][ 0,060

363 [[LLVVWLNS][ 0050 }

D [ HSHHTDPRSQ |[0.015)
“SQSEEPEGRS ](0.002

SHHTDPRSQS ][0.001

85 KYGLHVSPAYl 0.050

[ 146 || LVPPLPSLNP | 0.050

[485 |[FVQENGTLRAJ{ 0.050

7_J|_PTSQSEEPEG_] 0.000]

3_|[ HHTDPRSQSE {|0.000
6 |[ DPRSQSEEPE |[0.000

i Table IX-V2.-HLA-AT-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

1 peptide is the starl position

_ plus nine._

[Stanu Subsequence ' ‘[Sgo:re

[ 2 [ GaDAKLPOLY [[3.750)

[ [ KLpcLYRaDs Jjo010]

[ 5 1[ TOPRSQSEEP }{0. 0.000]

Table [XVS.HLA-AT-10mers-
_ 191P4D12B

Each peplide 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

|Slart‘[ Subsequenoe [Soore]

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

____ plsnine. .

[Start]]  Subsequence J[Scolel

116]j SCDCERGYFQ_ | 1___J

5 ll HCACFESFTK l \[1.000{
(78 | CFESFTKRKK losoo[

-q

41 | EMESHYVAQA 1[0.800

(12 |[_RITFNFFLFF 1[0.500]
LVVFFIYFYF_|[0.500

8 || GILLRTFNF ][0.500

6 || _LAGILLRITF ][0.500

157 [ SSNPPASASL ]oaoo

|_RRELLAGILL |[0.225

[z [ FLpFener J[oz00

|70 i| TLSVHHCACF_j{0.200j

77 ]| ACFESFTKRK [[0.200)

L.~

96 || fcLiLGLLK ][0.150]

115 [ NSCDCERGYF {0.150]

[114 [ NSCDCERGY ][0.125]
[28 |[_LPFPLWFRL_|[0.425
[25 || FPLWEFIVF_{[0.125

(76 | CACFESFTKR [[0.100)

(26 | PLVFFIYFY_][0.100)

[ 21 ][ _FFLPFPLVVF _][0.100]

98 || _CLLLGLLKVR ][0.100]

118]| DCERGYFQG! |[0.090]

39 | FLEMESHYVA ][1.800

13 | ITPNFFLFFF _|[1.250]

{1\ LoqoarcpeL |[o.00s

CA 3066279 2019-12-30

[28 [ werIvEYEY_|ftooo]

145

51 ||_GLELLGSSNP 0.090
[ 64 |[ ASLVAGTLSV 10.076
| 31 3| FIYFYEYFFL }{0.050
47 |[ vAQAGLELLG [0.050]
[ 72 ][ SVHHCACFES ||0.050]
4 | ELAGILRI ][0.050]
o7 | QCLLLGLLKV 0.050j
18 | FLFFFLPFPL ][0.050]
43 || ESHYVAQAGL |[0.030
58 {| _SNPPASASLY lo;ogsj
3 || RELLAGILR [0.025
112 /| QGVNSCDCER |[0.025

69 || GTLSVHHCAC [o 025]

[11 [ LRITPNEFLE (0,025,
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Table IX-V3-HLA-A1-10mers-
. 191P4D128 o
Each peptide is a portion of
SEQ ID NO: 19; each slart
position Is specified, the length
of pepfide is 10 amino aclds,
and the end position for each

‘peptide [s the start posifion
! _plus nine.

Ltart]l Subsequence_] Score|
182 || FTKRKKKU(K ]oozs

[ 29 )| vFFIYFYFYF |[0.025
[ 16 || NFFLFFFLPF_](0.025

PCT/US2003/013013

Table DCVO-HLAAT-10mers- |
| 19tP4D1B

Table IX-Vi0-HLA-AT-10mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 19; each start
position s specified, the length
of peptide is 10 amino ackds,
and the end position for each
poptide is the start position
- _pluspine.

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 posilion for each
peptide is the start position

Stan]_Subsequance _|fScore

[Et“artﬂ Subsequence ||_Soore]

93 |[_FRFIQCLLLG_[0003

"9 |[ LeTSDWTWV ][0.003]

14 }| TFNFFLFFFL_]{0,003

~

GELGTSDVVT {10,001

33 1| YFYFYFFLEM_{0.008

| 37 || YFFLEMESHY }{0.025

[=1R
(=20
QF
o)

[120]| ERGYFQGIFM 0.

_PAGELGTSDV {0.001

5_
[_.5 I CPAGELGTSD ) |[0.000]

[ 68 [ LVAGTLSVHH 1[0.020

(122}] cYFQeIFMQA |j0.003

[ 1 ][ TGRCPAGELG |[0.000]

[54 ][ LLoSSNPPAS |[0.020

35 [ YFYFFLEMES }(0.003

| 53 ]| ELLGSSNPPA |0.020

| 68 | AGTLSVHHCA 10.003

56 || GSSNPPASAS /0,015

{ 45 || HYVAQAGLEL 1{0.003

[Table IX-V41-HLA-A-10mers-
191P4D12B

62 j| AsasLvAGTL Jl0.015]

[0 ||_AGLELLGSSN o003

|80 i ESFTKRKKKL }/0.015|

[L24 | PFPLVVFFIY (0013

[ 7 ||_AGILRITFN _}i0.003

20 ||_FFFLPFPLW_[0.003

59 |[ NPPASASLVA 0013

['9 [ RAGOLLLGL [0003

[121] ReYFaGIFMQ [[0013

[128 [ GFMOAPWE [[0.007)

| 67 ]| VAGTLSVHHC ]|0.010]

(99 | tLLGLkvRP [fo002]

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
__ plusnine.

Iétar{ | Subsequence |[Score

| 105]] KYRPLOHQGVY 10,010}

[ 61 J|_PASASLVAGT ][0.002]

| 9 1| vmvPPLPSIN }{0.050

| 9 | ILLRITFNFF__]]0.010

71 il LSVHHCACFE ]{0.002)

[ 70 || MVPPLPSLNP 0050

79 || FESFTKRKKK 110.010

15 || FNFFLFFFLP_](0.001

[ 8 |{ RvmvPPLPSL }/0.020

| 49 {| QAGLELLGSS }[0.010

| 81 | SFTKRKKKLK [(0.001

[ 7 ]| LRVMVPPLPS [[0.003

| 46 || YVAQAGLELL |[0.010]

[103][ LLKVRPLOHQ |[0.001]

2 ][_QARLRLRVM_][(_) oozj

| 63 || SASLVAGTLS [j0.010

| 108 ] PLOHQGVNSC |{0.001]

[ RLRVMVPPLP }{0.000]

113 || GVNSCDCERG ||0.010

| 95 || FIQCLLLGLL ]|0.010

| 40 || LEMESHYVAQ {/0.001

[ RLRLRVMVPP ][0.000

[ 30 || FRIYFYFYFF _]0.010]

91 || KAFRFIQCLL {[0.001

[ FQARLRLRVM [{0.000)

(19 ]|_LFFFLPFPLV_|[0.001

[l <[ ~[l=]

LRLRYMVPPL [{0.000

[5 || LLAGLIRT Jjoot0

65 [ SLVAGTLSVH [|0.010)

100]] LLGLLKVRPL ](0.010

Table IX- V10-HLA A1- 10mers-
191 P4D1 2B

[ 3 || ARLRLRWVP |[0.000]

48 || AQAGLELLGS 1[0.007]

102]| GLLKVRPLGH |[0.005

55 LGSSNPPASA |{0.005

f i|_ LGLLKVRPLQ |[0.005]

[ 73 ;[ VHHCACFESF |[0.005]

Each pepfide 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
_ pusnine. |

Table 1% V12-HLA -Al- 10mers-
L 191P40128 o

(125} QGIFMGARPW 0.005]

Star][_ Subsequence [[Score

Each pephde isa porllon of
SEQ ID NO: 25; each start
position is spacified, the length
of peptide is 10 amino acids,
and the end posilion for each
peptide is the start position
_plus ning.

{10 || CLRITFNFFL ;{0005
{1071 RPLQHQGVNS 1[0.005
128} FMOAAPWEGT )[0.005

6_|| AGELGTSDWY J[0225

ISirt‘ll_ ' Subsequence IIScoreE

[ 10 | sTsbwwrv |[00s0]

[ 2 |[ GRCPAGELGT ][0.025

[86 1| KKKLKKAFRF_][0.003]

8 || ELGTSOWIV [[o20

3[ MSEEPEGCSY u‘" 50,

(4 SEEPEGQSYS-MQ

[& [ epeocrstt oz

[117[ CoCERGYFQS 0003

3_{[ RCPAGELGTS J0010

CA 3066279 2019-12-30
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Tabls XVA2-HLA-AT-10mers-
191P4D12B

Table XV 14-HLA-AT-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 posttion for each
peptide is the start position

___plus nine,

Each pepude is a portion of
SEQ ID NO: 28; each start
position s specified, the length
of peptide Is 10 amino acids,
and the end position for each
peptide is the start position

| ___ _plusnine.

[Slarﬂl Subsequence i Scorel

Start Subsequence ce |[Score

0. CSYSTLTIVR (01150

'8 |[ EGCSYSTLTT :[0.013]

3_ || SSNPPASASL |[0.300

‘GCSYSTLTTV o010}

10| AstvacTLSv |[o7s}

_s'cp'

_4_|[sNPPASASLY [o02s]

)| ASASLVAGTL }|0.015;

|
';[SVMSEEPEGC llo.010]
[ VMSEEPEGCS {0,005

[GSsNPPASAS| 0015

i
—|[NPPAsASLvAfoo3]

2
5 || EEPEGCSYST ||0.001]
11 || SYSTLTTVRE }{0.000

[7 || PEGCSYsTLT {o.000]

9., |{ SASLVAGTLS ||0010,

PASASLVAGT 0002

Table IX V1 3-HLA A1 10mers—
_191P4D12B

1_J|LossNPPasA][0005
]
J

J[PPASASLVAG |[0001

Each peplide 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

_____pusnne.

Table X- V1 -HLA-A201-9mers-
191P4D12B

Starg[_Subsequenoe ]]Scoreq

9 |l LADPQEDSGK |L°° 0

TVDVLADPQE |[0.100

Each peptide is a pomon of |
SEQ 1D NO: 3; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptida is the start position
_Pplus eight. ',

Start][ Subsequence |{ Score |

359 LLFCLLVVV_|i4 g§5§|

[ osavoma Joad

18 || LLLLLASFT J 257.802

[358][ ALLFCLLVV |[242674]

L lVLADPQ_'?P.SE.J &919]

[5 | WLLLLLLLA ][fo4477]

7_|| DVLADPQEDS 1/0.010

[145]] vLveeLPSL ]| 83527 |

3_|[ QvTvDVLADP lj0.002

2 |[ SQvTvDVLAD |[0.001

[ 80 || ALLHSKYGL || 79.041

362][ cLLVWVVWL | 74.536 |

10 ][ ADPQEDSGKQ }[0.001} -

[355]] maLLFCL |[66513)

[ 6 |[ vovcappaD j[o.oo]

|8 |[EMWGPEAWL}| 52823

502][ YINGRGHLY ] 4.3-29.2 |

Table IX-V1 4-HLA A1-1 Omers-

191P4D12B

137 || FQARLRLRV }| 32438 |

112][ VLLRNAVOA |[31.249

“Each peptide is a porion of |
SEQ D NO: 29; each start
l|position Is specified, the length
of peptide Is 10 amino acids,
and the end position for each
peptide is the start position
__ plus nine..

363]| LLWVWVLM ][ 19.425 ]

357 MLLFCLLV i| 13582

[42 )| WLGQDAKL | 11757 ]

PCT/US2003/013013
Table X Vi-HLA-A201-9mers-
191P4D12B_

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 posiiion for each
peplide is the start position
_pluselght,

St Subsequence [ Soore !

[299][ TLGFPPLTT |[ 7452 |
[164]{ GLTLAASCT || 7452 |
351 ][ VWVGVIAAL | 7.309 |
361 [ FCLLWWW [7287 !

354][_GVIAALLFC || 5499

34 ILETSDWTV J[ 5288_
[ 10 J[WGPEAWLLL ]| 447 |
[ 21 ][ LLASFTGRC || 4172 |
[32 || GELETSDWV | 4122 :
([142]] RLRVLYPPL || 3.734 |

[215 ][ SMNGQPLTC J{ 3.588 |

L.~

[443][ RSYSTLTTV |[ 3.342
(352 WevAALL [ 3.178 |
[242][ VSFLAEASV [ 2856 }
[.19 |[ LLLLASFTG ]| 2719 |
[342] QvpLvsasy || 2434 |
253 ][ LEDQNLWHI || 2.380 |
229]] GLLQDQRIT || 2.261 |
347 |[ SASWWGV |[ 2222 |
344]| DLVSASWY || 2.130 |
106 ][ NPLDGSVLL | 2.115 |
123][ GEYECRVST || 1.901 |
216 ][ MNGQPLTCV ][ 1.775 |
202][ AAVTSEFHL |[ 1721 |
[452]] REIETQTEL | 1703 |
350]| VWWVGVIAA I 1.700 |
287 ][ GPLPSGVRY | 1680
231][ LQDQRITH! [ 1.654 |
[244 ][ FLAEASVRG || 1405 |
173 || AEGSPAPSV || 1352 |
62 |[VGQUAWARV][ 1.312 |
[495]] KPTGNGIVI ][ 1.311 §
480 | tLsPGsaRA |[ 1.098 |

[203 ][ AVISEFHLV | 11563 |

asl| LV§A§Y\_/_\LV [ 9756

17 [ LLLLLLASF ][ 1.078 |

(76 [ LS [ 1078

[410]] SQPEESVGL ][ 8.680

[ Start " Subsequenoe [Score

CA 3066279 2019-12-30
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[366 |_wALEFCIL | 05 |
[263 [ REGAMLKCL | 0.8 |
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Table X- V1-HLA-A201-mers-
| 191P4D12B

Each pepfide Is a portion of
SEQID NO: 3; each start
position is spacified, the length
of pepiide Is 9 amino acids,
and the end position for each
peptide is the start position
_plus elght.

[Sar][ Subsequence |[ Saore.
[390][ LTLTRENSI Ji 0.911 ]
[478 )] IKQAMNHFV || 0.903

Table X- V1-HLA A201-9mers-
191P4D12B

Each peplide s a porhon of
SEQ ID NO: 3; each start
position Is speciﬁed the length
of peplide is 3 amino acids,
and the end position for each
peplideis the start position
_ . plseght

St Subseguence |[ Score |

473 ][ DADEGIKQA [ 0.142 |

[522][ SSROSQVIV || 0.141 |

220][ LLQDGRITH i 0.519 |
135][ GSFQARLRL || 0516

360 VLUSRYHRR [ 0141

{[100]{ appPPRNPL ][ 030

[238][ HILHVSFLA || 0498 |

[ 60 |[EQVGQVAWA|[ 0478

[222] TOWSHPGL [ 0.136 |

[ 481 AVNHEVQEN || 0470

[266 1| AMLKCLSEG [ 0.458

[T10][ GSVLLRNAV ][ 0.454 |

[196][ FKHSRSAAV || 0444 |

[ 84 || QVAWARVDA || 0.435 |

165 J [ LTLAASCTA [[ 0.434

EAWLLLLLL || 0426 |

[1_2?] DEGEYECRV ]| 0.416

[ 73 || GEGAGELAL || 0415

|2753]aP '?'_’_SXNWT.'IL‘_’-“.Q‘_

[384 ][ QKYEEELTL |[ 0.389 |

iy

{306 TTEHSGIYV J[0340_J

[35 ETSDVVTW_J[V__Q_.?_QQ_ i

[ 4 |[sLoaemwep][ 0257 |

[158]{ ALEEGQGLT ]| 0.254

[341 ][ KQUDLVSAS ][ 0249

{343][ VDLVSASWV || 0.249

[382}] MTQKYEEEL }| 0.247 |

[i][_sTLTIvRE [ 0247 |

[223][ cvwsHPGLL || 0.243

|304]l PLTTEHSGI | 0.230

[ 44 ] LcapAKLPC ]f 0.226

1 || MPLSLGAEM || 0.204

! 457 TVREIETQT { 0.203 !

(237} THILRVSFL ][ 0.188 |

[217{ NeQPLTCW |[ 0.186 |

[214{[RSMNGQPLT |[ 0.180 |

3491 SWWGVRA { 0178 |

[20 ][ LLLASFTGR [ 0.178 !

[448] LTTVREIET || 0.176 |

[285 ] LOGPLPSGV [[ 0.164 |

CA 3066279 2019-12-30

257  NLWHIGREG [ 0.124

[163][ QGLTLAASG || 0120,

23 || ASFTGROPA || 0.120

Table X- V2 HLA A201-9mers-
191P4D12B

Each peplidels a porﬂon of
SEQID NO: 5; each slart
position is specified, the length
of peplide is 9 amino acids,
and the end position for each
peptide is the start position
__ pluse elght o

[1_|[GaDAKCPOL ][ 1,993 ]

[.8 |[CLYRGDSGE]] 0.048 |

[ 5 J[KIPCLYRGD [ 0.016 |

4 | AKLPCLYRG }| 0.001 |

6_J[LPCLYRGDS J| 0.000_
[ 2] [QDAKLPCLY_] o.ogo_l

DAKLPCLYR || 0.000

| 7 JPcLYRGDSG]| 0.000 |
3

"9 |[LYReDSGEQ[ 0.000

Table X- V7-HLA-A201-9mers-
o 191P4D12B

Each pepfide is a portion of
SEQ IDNO: 15; each start
position is specified, the length
of peplida is 9 amino acids,

I and the end position for each
peptide s the start position
_____ Pplus eight.

(Start:| Subsequence ;[Soore

[ 8 [ SasEEPEGR ][ 0.003 |

[ 7 I[RSQSEEPEG || 0.000 |

148
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[Table X- VIHLA-A201-9mers-
_191P4D12B

Each pepbde is aportion of
SEQ ID NO: 15; each start
posilion is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide Is the start position
_pluseight. _

[Sl_a—rt Subsequence | [ Score

| 4 ]| TDPRSQSEE || 0.000
[2_}[HriToPRsGs ||-0.000
i 3_| HToPRSQSE |[ 0.000 |
![ 1 ][ sHHTDPRSQ || 0.000 |

[5_|[DPRSQSEEP || 0.000

6 J[ PRSQSEEPE |[ 0.000

Table X- Va-HLA-A201-9mers-
191P4D12B

Each peptnde isa ponion of
SEQID NO: 19; each start
posilion Is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position

_Puseight  ____

‘STg_rtIHSubsequence Score
[98 | CLLLGLLKV |[591.888]

sz

{15 || FNFFLFFFL |[143.853

[ 30 [ FLEMESHYV][112619]
65 ]| SLVAGTLSYV || 69.552
[ 5|l LLAGILRI || 40.792
|91 KAFRFIQCL ]| 33.581
_FIQCLLLGL | L31_.@

L_JLQG'FMQM om |[ 20251

[ 18 |[_FLFFFLPFP |{12.194]
48 ][ YVAQAGLEL || 8.598 |
54 || LLGSSNPPA || 8446

70 }{ TLSVHHCAG || 4.968

st e e = b ks o <

[ 32 [ FYFYFFL |[ 3.393

9 || WLRTENF_|[2799
I 88 | RUKAFRFT |[ 2671 |
109 J[LGHQGVNSC[ 1,969 |
[ 28 J[ VVFFIYFYF [ 1.963 |
[128 |[FmaasPweGH[ 1857 |
31 || FVFYFYFF [ 1.576 |
[ 20 | FrFLPRPLY i 1562 |
[ 3 ][ RELLAGILL ][ 1537 |
[ 21 )] FreprPLwY 1 1.281 ]




WO 2004/016799

MTable X- VO-HLAA201-0mers-
[ __. 191p4D12B

Each paptide is a portion of
SEQ ID NO: 19; each starl
position is specified, fhe length
of peptide is 9 amino acids,
and the end position for each
peplide is the start position

plus eight.

Start [Subsequence IK gc&r;

Table X VO-HLA-A201-9mers-
191PADAZB

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
| _ __Pplseight.

[Start|| Subsequence ]["S—oore l

6 |[ 'QCLLLGLL ] 1.104

(i e 197]

[ 100 |[ LLGLLKVRP |[ 0.025

[ 111 J[HasNscocl] 0017

PCT/US2003/013013

Tablo Y VO-HLA-AZ01-dmers-
191P4DIZB

Each peplide is a portion of
SEQID NO: 19; each start
position is specified, the length

of peptide is 9 amino acids,
and the end postiion for each

peplide is the start posilion
{ Pplus eight.

_Sta'-rt"|~Subsequenoe E: Score—
57 |SSNF‘PASAS_|| 0.000

40 |[LEMESHYVA || 1.021

106 |[VReLoHagv][ 0016

11_}[ LRITENFFL || 0611

121 | RGYFQGIFM || 0571

|74 JTeneFLFFF 1 0014

81 | SFTKRKKKL [ 0015

47 |VAQAGLELL ]| 0.568 |

[24 [ PEPLVVEFI 1] 0012

19 || LFFFLPFPL | 0.541 |

[ €6 |[LVAGTLSVH |[ 0.010 |

_?L}[ LVVFFIYFY [[ 0533

[ 4 [ ELLAGILLR ] 0.010 |

8_|| GILLRITEN [ 0480

87 |[ KKLKIKAFRF [ 0008 °

[ 59 [NPPASASLV | 0.454 |

(101 |[ LGLLKVRPL [ 0403 |

[ 48 || AQAGLELLG | 0.008 |

[ 72 |[SVHHCACFE [ 0.007 |

_____ [MESHYVAQA|| 0.378

[ 17 | FFLFFFLPF || 0.006 ,"

[ 22 || FLPFPLWF || 0.323

61 J[GLELLGssn ][ 0005 |

[ 13 [ ITFNFFLFF_ I 0.259_

ER G'_I‘LSVHHQA_I 0.255

| 58 | SNPPASASL || 0139 |

[ 103 ][ LLKVRPLQH |[ 0.004 |

[ 63 |[ELLGSSNPP | 0.004

12 || RITFNFFLF ] 0113 )

[38 |[F FFLEMESHY_"_O 004 |

[ 62 J[ ASASLVAGT || 0112 |

(78| VervEEY [ 0003 |

[10 ][ LLRTFNFF | 0101 |

[ 77 ][ ACFESFTKR | 0003

[ 49 ][ QAGLELLGS || 0.002

99}l LLLGLLKVR 1{ 0.088

(750 |/ AGLELLGSS [[ 062

34 || FYFYFFLEM 1} 0.085

52 |[ LELLGSSNP jf 0.002 |

68 || AGTLSVHHC |[ 0.075 |

26 || PLWFFIYF l|j165_l

[ 64 ][ AsLVAGTLS ][ 0.002 3

(102  GLLKVRPLG | 065

(63 [ FRAIQOLLL [ 0050

[ 1 ][ MRRELLAGI |[ 0.002 |

VAGTLSVHH || 0.002

44 || SHYVAQAGL || 0.047

105 | KVRPLGHQG][ 0002

90 ,[ KKAFRFIQC || 0.046

30 j| FFIYFYFYF | 0.043 |

33 | YFYFYFFLE [ 0.002 |

108 [ PLOHOGVNS][ 0002

[23 | LPFPLWFF 2039]

| 63 FSASLVAGTL {0039 |

16 || NFFLFFFLP || 0002

113 || GVNSCDCER]] 0.001 |

126 || GIFMQAAPW || 0.038 |

| 25 [ FPLWFFIY ![ 0.087 |

75| HCACFESFT | 0,035 |

6 | LAGILRIT j[ 0.083 |

[ 55 || GSSNPPASA[ 0032

76 || CACFESFTK || 0,001 |

92 || AFRFIQCLL || 0.001 |

37 |[ YFFLEMESH || 0.001 |

1

{ 71 | LSVRHCACF || 0.001 |

[ 55 |[LessnPPAS 1 0.001 |

| 123 1 YFQGIFMQA 1| 0,030 |

(35 || YFVFFLEME ][ 0.001 |

[ 73 |[VHHCACFES][ 0.001 |

1 119.| CERGYFQG! |{ 0.029 !

CA 3066279 2019-12-30
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117 ||CDCERGYFQJ{ 0.000 ]

[114][VNSCDCERG][ 0.000 |

[115][NSCOCERGY [ 0.000

Table X- V10-HLA-A201-
9mers-191PAD12B

éach peplideis a portlon of of |
SEQ ID NO: 21; each slart
position is specified, the length
of peptide Is 9 amino acids,
and the end posifion for each
peptide Is the start position
. Pluseight.
{Start]] Subsequance || Score |
(& [ vMvppLPSL |{60.325 |
{ 5 TRIRVMVPPL ] 3.734 |
[ 2 [ ARLRLRVMV || 0.036
7 [ RvmvePLPS || 0.024
(o JCverLpsin [ 0011 |
[ 3 [RLRLRVMVP || 0.001 |
[ 1 [OARLRIRVM || 0.001 |
4 || LRLRVMVPP || 0.000
| 6|l LRYMVPPLP || 0,000

ey e et o

Table X-V11-HLA-A201-
_Smers-191P4D12B

I 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;] Subsequence [| Score |
| 8 [ersowiw ][ 3735 |
{8 uoTsowiv [ 1775 |
{ 6 [GELGTSDW][ 1,005 |
{7 [ELeTsDwWr [ 0229 |
{ 2 {|RCPAGELGT || 0.049 |
{5 [aceLersov][ 0029 |
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e KV AT i
__. Smers-191PA12B |

Each peptide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peptide is 9 amino aclds,
and the end position for each
peplide is the start position
| pluselght

Ltear_ﬂLSubsequencej@ore l
[ 3_J[cracELeTS || 0.000 |
| 4 |[PAGELGTSD || 0.000 !
[.1_|[GRCPAGELGI| 0.000

Table X-VI2HLA-A201- |
___ Smers-191P4D128_ |
Each peptide is a portion of !
SEQ ID NO: 25; each sfart
position Is specified, the Iengthl
of peplide is 9 amino acids, |
and the end position for each !
peptide Is the start position :
pluseight. |

Table X-VA3-HLAAZ0L-
omers-191P4D12B

St;ri[ Subsequence ” Soore '

1| YMSEEPEGC '[1_2_2,534_5

9 [ covsTLTIV || 3342 |

[ 8 [ cesysTLTT || 0.049 |

[ 61 PEGCSYSTL || 0014 |

7 || EGCSYSTLT || 0004

4 [| EEPEGCSYS || 0002

[ 5 | EPEGCSYST J[ 0000 |

Each peptide is a portion of
SEQ D NO: 27; each start
position is specified, the length
of peplide is 9 amino aclds,
and the end position for each
peptide Is the slart position
plus eight.

[Sta__-ﬂ 'Subsequence_l I_-;-_—

[ 5 J[ vOVLADPQE || 0.000 |

PCT/US2003/013013

“Table XI-VI-HLA-AZ01-
10mers-191P4D12B

Each peplide Is a partion of
SEQ ID NO: 3; sach start
position is specified, the length
of peptide is 10 amino acids,
and the end position for each
pepfide is the start position
__bluspne.

[Start]] Subssquence || Score |

[C2_i[AoPaepsaK]f om0 |

Table X-V14-HLA-A201-
Omers-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
peptide is the start position

__plus eight,

étaﬁl— Subsequence || Score

[ 4 || NPPASASLY | 0454

3 I[ SNPPASASL ][ 0.139

7 || ASASLVAGT || 0.112

['s || sasLvAGTL | 0039

|1 _,WssNPPASA 0032

8 ] ASLvAGTLS || 0002

"SSNPPASAS || 0.000 |

3 || SEEPEGCSY ] 0.000

2 |[MSEEPEGCS |[ 0.000 }

" Table X-VI3HLA-AZ01- |
9mers-{ 91P4D12!3 o

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
_pluseight |

Startgl Subsequenee]l Score |

1 | SQVTVDVLA || 0504

7 i VLADPQEDS |[ 0.255

3 |VTVDVLADP [ 0.003 |

;rs | DVLADPQED_”____QOO

| 8 i LADPQEDSG |[ 0.000 |

[ 4 [TvovLaoea [ 0000

CA 3066279 2019-12-30

2
5 ||_PPASASLVA }{ 0000
8 PASASLVAGI 0.000

|
I

Table XIVi-HLA-AZ0T-
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

__plusnine. |

Startj[ Subsequence |{ Score |

[359 [ LurcLwv |[412546)

|17 {f LLLLLLASFT [257.802]

i 358 | ALLFCLLVVV ||242.674

{244 |[F FLAEASVRGL|[165.332)

I[230 | LLQDQRITHI }[167.248

{[#1_LASKYGLAV 118238

215 SMNG\?PLTC 115,534

[ 341 |[KQVDLVSASV]|[101.193]
230 || ILHVSFLAEA |{ 73.815 |
J'EMWG{-‘EAWL 7201

[252 |[GLEDQNLWHI|[ 47.223 |
?5?_“99-1’.\,’,"\"’_.':“_'1][’1?:?!?,]
1305 || LTTEHSGIVV ][ 37.032 |
204 | FLOGPLPSG
[354| GVIAALLFCL | 24935 |
257 NLWHAGREGl 20.205
(144 |[RVLVPPLPSL][ 15.907 |
20 ||LLLASFTGRC|| 15.437 |
11| VTWOTEVG

61 QVGQ¥AWAR% 10.348

426 |[SLKDNSSCSV][ 9.981
35 [ VIAALLFCLL

AEMWGPEA
WL

13.771

7

43 VLGQgAK'-P 8.446

N | R, SN |

485 FVQExGTLR

381 QMTQKYEEE 7560

(447 | TLTTVREET |[ 7.452 |

[350 [[WVVGVIAAL][7.308 |

[ 236 || ITHILHVSFL ][ 6.381 |

356 || IAALLFCLLV ][ 6.240
o "GQPPPSYNW 6.233

LA |

10 WGPEfWLL'- 6.049

158 |[ALEEGQGLTL][ 5.605 |

319 NEFSSRDSQ 5.004

150

[164 ||GLTLAASCJ| 4. 961]
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= Table XIVI-HLA-AZ0S-
10mers-191P P4D12B

|__ oo e A
Each peptide is a portion of
SEQ ID NO: 3; each start
position Is specified, the length
of peptide is 10 amino acids,

Table X-VI-HLAAZL-
A0mers-191P4D128.

Each peptide Is a portion of
SEQ ID NO: 3; each start

position Is speciﬁed, the length

of peptide Is 10 amino acids,

[357 [ ALLFOLLW [ 3370

and the end position for each and the end position for each
peptide is the start position peplide is the start position
_..  Pusnre L
Start]] Subsequence || Score Sl Subssauence || Scre |
[344 [DLYSASVW][ 4919 [363 | [ VGVIAALLFG [[ 0667 |
118 VQADEGEYEJ 3511 280 YNVWfLDGP 0.692

[731 || LADQRITHIL || 0.604 |

[351 |[VWGVIAALL || 3.478

[221_"__TCWSHPGLH 0.504 |

[15 [WLLLLLLLAS || 2017 |

[ 18 j[LLLUASFTG| 2719 |

L63 “GQVAWARVD] 0.504

[125 “YECRVSTFPAI 2517 |

[132|[FPAGSFQARL| 2438 j

GQGLTLAAS

162 0.504

PCT/US2003/013013

= Table XiVi-HLA-AZ01-
_ 10mers-191P4D12B

Each peplideis a porhcn of
SEQID 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
plusnine.

hsi%f_tj?ubsequence I Score 1

v ]

105 |[RNPLDGSVLL ]| 0.139 |

409 RSQPEESVG || 139

l W\GSFOARLRLI 0139 |

U “GPALELEGQG 0.139

@gﬂ VLVPPLPSLN|f 0. 0.127 |

[361 [FOLLWWWL]| 2: 238_|

34 |[LETSDVVIVV]| 2.168 |

APSVfWDTE

178 v 0.454

32 FSSR‘\),SQVT 2,088

[13 || EAWLLLLLLL}[ 0.425 |

Table XI-VaHLAAZ0T-
| 10mers-191P4D12B

[T FoARCRLRVL][ 17|

41, |[TVVLGQDAKLY 1.869

79 J|LALLHSKYGL || 1.866

176 || SPAPSVTWD 0365

T\ANGQPLTCV

216 il 0316

384 QKYEEELTLT 0312 |

417 GlKQAMNHFV| 1841 |

202 |[AAVTSEFHLV]| 1.835 |

VSAS\\;VWG 1775

201 |[SAAVTSEFHLI[ 1721 |

M1 SVLLRNAVQA[ 1.608

130 |[sTrPAGSFQA][ 1481

GEQVGQVAW|
) 1222

v

500 [ GIVINGRGHL || 1.2

LMSRXHRRK 1220

. O | S

16 || LLLLLLLASF ” 1.078 |

348 || SVVWVGVIAAJ[ 1.000

342 ||QVDLVSASVV]| 0.998

73 ||GEGAQELALL|| 0.955 |

452 || REIETQUELL ]| 0834 |

389 || ELTLTRENSI [ 0782

33 |[ELETSDWIV][ 0768

WTVLGQD

| Y 0.739

CA 3066279 2019-12-30

270

CLSE(gQPPP 0.306

e e e e

363 [[LLWWVLNS]| 0291 |
[229 |[GLLGDQRITH][ 0.276

Each peptide is a portion of
SEQ 1D NO: 5; each start
position is specified, the length
of paptide is 10 amino acids,
and the end posttion for each
peptide Is the start position
_Pluspie.

Sta

t s i, e ard

=

Subsequence || Score

343 J[VDLVSASVVVI[ 049 |

K JI_GQDAKLPCL 1[2.2%
[__]fKLPCLYRGDsj[ 0,034 |

rso] LPSLNPGPAL][ 0.237

[cLyRGDSGEQ][ 0.006 |

5 LGAEMWGPE
A

112 ][VLLRNAVQAD|[ 0216 |

[ 241 ][HVSFLAEASV]] 0207 |

(163 [QGLTLAASCT[ 0.180

459 |[ELLSPGSGRA]| 0.179 |

19 || LLLLASFTGR | 0.178

% FTGREPAGE 0477

[ [ ) Bpp—

335 QEDSGKQVDI] 468

__ e e e JUEm—

99 EQPPEPRNP 0.162

445 [ VSTUTTVREL || 0.144 |

249 | SVRELEDON | 447

[334][braEDsaKall 0140

151 !

9
2 |[GQDAKLPCLY ][ 0.003
10 ][LYReDSGEQV][ 0.001 ]

7 LPCLYRGDSG 0000
3 ]| QDAKLPCLYR oooo
5 AKLPCLYRGD | [0.000
| 8 |[PCLYRGDSGE][ 0000
[ 4 |[DAKLPCLYRG [ 0000 ]

Table XI-V7-HLA- A201-
__ _10mers-191P4D12B_

Each poptide isa portion of |
SEQ ID NO: 15; each starl
position is specified, the fength
of peptide is 10 amino acids,
and the end position for each
peplide is the start posilion

plusnine. |

¥

|§Tarq|.8ubseguence ] Soore )
9 |[SQSEEPEGRS|[ 0.004 !
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Table XLV7-HLA-A201-
. 10mers-191 P4D128

Each peptide is a portion of of
SEQ ID NO: 15; each start
position is specified, the length
of paptide is 10 amino acids,
and the end posliion for each
peplide is the start position

, plsnine, . _
Start[ Subsequence || Score |
{ 2 JsHHTDPRSQS|| 0.000
| 8 JIRSQSEEPEGR| 0.000
.f5..§|T°E&SQ§E_ER| | 0.000
'|HTDPRSQSEE 0.000 |
3 |[HHTDPRSQSEY{ 0.000 |
[ 1 |HSHHTOPRSGQ| 0.000
6_|[oPRSasEEPE]| 0.000
7 |[PRsaseEPEG][ 0.000

Table XI-V8-HLA-A201-
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,
1 and the end position for each
peptide is the start position
| _ __plusnie.

Start]| Subsequence || Score

31 || FIYFYFYFFL Lmj'”

Table XIVO-HLA-AZ0T
10mers-191P4D128

Each peplide Is a portion of
SEQ ID NO: 19; each start
posttion is specified, the length
of peplide Is 10 amino acids,
and the end position for each
peptide is the start position

plus nine.

[Star]] Subsequence ][:S.-c_:ore_j

vl

53 ||ELLGSSNPPA 1379

20 |[FFFLPFPLVV][ 1.281 ]

90 | KKAFRFIQCL] 0.908 |

[ 14 || TENFFLFFFL |{ 0.899 |

w_}IFLEMESHYVA] 0.800 |

[27 JLLWFRIYFYF |[ 050

18 || FLFFFLPFPL 210:’-81

(0 || LLRITFNFFL 1[334.570]

23 J[ LPFPLVVEF! || 31420 |

128 [[FMAATPHES [_20.623

38 IFFLEMESHYV 18.538

1OQ LLGLLKVRPL 16 705

| 46 WAQAGLELL][ 9.690

"4 |[ ELLAGILLR! }{ 6.669 |

8_J[ ILLRITFNFF i 4.898 |

22 |[FLPFPLWFF [l 4336 ]

95 |[ FIQCLLLGLL || 4.040

[ QCLLLGLLKVI[ 3.864.

[ 91 || KAFRFIQCLL || 3.842 |

5 [ LAGIORT [ 2309 )

[ 13 J[ITFNFFLFFF || 1.815 |

| 64 ||ASLVAGTLSV]| 1.680 |

58 |[SNPPASASLV][ 0454
28 | WFFIVFYFY [ 0429 |
12 || RITFNFFLFF || 0.407
87 |[KKLKKAFRF | 0382 |
[ 33 |[YFYFYFFLEM]| 0.367 |
25 || FPLVVFFIYF 0329 |

102 )[GLLKVRPLQH|[ 0.276 |

PCT/US2003/013013

~Table XFVE-HLA-A201-
| omers191P4D128

Each peplide is a portion of

SEQ ID NO: 19; each start

posiion is specified, the length

of peptide is 10 amino acids,

and the end position for each

peptide is the slart position
__plus nine.

Stariﬂ Subsequence '[ Score -

'72L

SVHH(SJACFE 0.038

P | T

['o4 |[RFIQCLLLGL ][ 0.034

68 AGTLSVHHC 0032

A
62 | ASASLVAGTL|[ 0.018

48 JIAQAGLELLGS]| 0017 |

88 |[KLKKAFRFIQ || 0.016 |

59 |[NPPASASLVAY| 0.013 |

40 LEMEgHWA 0.011

66 |[LVAGTLSVHHI[ 0.011 |
43 ||ESHYVAQAG[ o 10

47 |[FFLFFFLPEP || 0.008 |

50 |[AGLELLGSSN]| 0.007

!
| a7 " VAGTLSVHH 0.270

0.255

69 " GTLS\éHHCA

108

PLQHQGVNS|[
C

| 0zs1
[8 | GILLRITFNF || 0220

57 |[ssnpPASASL 0138

123][YFQGIFMQAA][ 0.139

54 J|LLGSSNPPAS[ 0427

99 JILLLGLLKVRP || 0.094 |

| 26 || PLWFFIYEY }| 0079

[ 70 J[TLSVHHCACF|{ 0075

[ 65 J[SLVAGTLSVH|| 0070

[ 16 J[FNFFLFFFLP |{ 0.069

(28 |[VFRVEVEYE | 0059 |

56 ][LGSSNPPASA[ 0055 |

[[98 J[CLLLGLLKVR}| 0052 |

1
128 G'FM%MPWJ' 0042

e

J EMESHYVAQ

0.040

|105 [[kvRPLQHQG | 1.619 |

CA 3066279 2019-12-30

[7||ESFTKRKKKL]| 0039

[ 124 IFQGIFMQAAEJL 0.007 |
7 || AGILLRITFN ][ 0.006 |

77 |[ACFESFTKRK][ 0006

b

[61 |[PASASLVAGT][ 0.005

122 GYFQEIFMQ 0.005

121 RGYFSG'FM 0.004

17 CDCERGYFQl 1 004

[74 |lnHcacresFT][ 0004 |
110 QHQGgNscn 0,003 |
PN | IS | N

13 GVNSgDCER 0.003

96 |[1QCLLLGLLK |[ 0.003 |
LGHQGWNSC] g 5

130 |[ FrveYPYFF | 0.002 |

[ RELLAGLLR ;{ 0.002 |

MESHYVAQA |
G 0.002

. G M. ..

127 IFMQAAPWE 0.002

152

G s _mw
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Table XI-VO-HLAAZ01-
_ 10mers191PAD12B

Each peplide is a portion of

SEQID NO: 19; each start

position is speclﬁed the length

of peptide is 10 amino acids,

and the end position for each
peptide is the start position

.. ..Dusnine.

tar]| Subsoquence || Soore

103 |[LLKVRPLQHQ]| 0.002

[52 |[LELLGSSNPP][ 0.002|

0.002
—

8. || LAGILLRITF |[ 0.002_
[47 |[vaoaGLELLG|[ 0.002

107 RPLQ?;QGVN}

“Table X-VIOCHLA-AZO1-
10mers-191P4D128 |

Each peplide is a portlon of
SEQ IDNO: 21; each start
position is spec!ﬁed {he length
of peptida is 10 amino acids,
and the end position for each
peplideis the start posiiion

PCT/US2003/013013

Table X| V12 HLA A201-
10mers-191P4D12B

Start][ Subseuence [ Score

[ 7 |[GELGTSDWVT|[ 0.220

Each peptide Is a portion of
SEQ D NO: 25; each starl
position is specnﬁed the length
of peplide is 10 amino acids,
and the end position for each
peplide is the starl position
plus nine.

[Strf][ Subsequence || Score

[ 2 jVMSEEPEGCS|| 0.049

5 |[PAGELGTSDV]| 0.087

5 |[EEPEGCSYST|{ 0.045 |

Ts—i AGELGTSDW|| 0.006

[ 8 J[EGCSYSTLIT| 0.004 |

[ 2 J[GRCPAGELGT][ 0.001 |

[ 7 |[PEGCSYSTLT] 0.008 |

[ 3_|[RCPAGELGTS]| 0000

EPEGOSYSTL|[ 0001 |

115 NSCDCERGY

F 0.001

4 |[cPAGELGTSD][ 0000

6
4 |[seEPecesvs] oot ]

[ 1_|[TeroPAGELG][ 0.000

Lo

16 |[NEFLEFFLPE || 0001 |

3 |MSEEPEGCSY|[ 0000

79 [FESFTKRIKK][ 0.001

83 ||T<RKKKLKKA 0.001 |

" Table XI.VA1-HLA-A201-
10mers-191P4D128 |

10 J[CSYSTLTTVR|{ 0.000 |

[11 J[SYSTLTTVRE || 0.000,

92 |[ AFRFIQCLLL ]| 0.001 ]

63 |[SASLVAGTLS| 0.001 |

[ 51 |[GLELLGSSNP| 0001

| 71_|[LSVHHGACFE][ 0.001 |

[ 37 ][YFFLEMESHY][ 0.001 |

[21 |[FFLPFPLVVF |[_0.001 |

Each peptide is a portion of
SEQ [D NO: 23; each start
position s specified, the length
of peptide is 10 amino acids,
and the end position for each
peplide is the start position
_ _plusnine.

“Table XFV13-HLA-A201- l
| 10mers191P4D12B__ |

[Ser][ Subseauence [ Soore

89 [LKKAFRFIQC || 0.001

8 j|RVMVPPLPSL|| 15.807 |

......

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

_plusine

35 |[YFYFFLEMES]{ 0.001

118 |DCERGYFQGi|[ 0.001

1 FQARLRLRVM 0437

g

[ Subsequence || Score

re _ILMVPPLPSLN“ 0,081

[[VLADPQEDSG] 0.255 |

101 J[LGLLKVRPLQ]| 0.001

“2 |[OARLRLRVMV]{ 0.073

[sQvTvDVLAD {[ 0.003 |

125 QG'F"JVW 0.000

5 |[LRLRVMVPPL][ 0.043

L RLRLRVMVPP] 0.003

56 GSSNgPASA 0.000

93 J[FRFIGCLLLG | 0.000 |

Table XI—V10 HLA-A201-
10mars-191P4D12B

[MVPPLPSLNP{ 0.002

fQurvoviape ][ 0.003 |
1_|[DsavivoviA][ 0.002 |

|[ovLADPQEDS || 0.001 |

[:][_TRVMVPPLP“ 0.001

VTVDVLADPQ || 0.001 |

7__||__YMVPPLPSs|_0 000 |

TVOVLADPGE [[ 0001

I

“3_|[ARLRLRVMVP][ 0.000 |

Each peptide is a portion of
SEQID NO: 21; each start
position is specified, the length
of peplide is 10 amino acids,
and the end position for each
peptide is the start position
L. plusnine.

Start][ Subsequence |[ Score
[ 8 |[ELoTSDWIV][11.998

9 |ILGTSDWIVV] 0.728

LADPQEDSGK || 0.000

Table X-VIZ-HLAAZL-
10mers-191P4D128

imimﬂﬁ:~ - o:lro_oo

[vDVLADPQED | 0.000

]

]
=3

[ADPQEDSGKQY| 0.000

Each peptide is a portion of
SEQ 1D NO; 25; each start
positionIs specified, the length
of peplide Is 10 amino adds,
and the end position for each
peptide Is the start position

_____ Plusnine.

Table XI-V14- HLA-AZ01-
| _._10mers-191P4D12B___|

[Star]| Subsequence [ Swore

[9 JlecsystLTiv][ 1044

Each peplide is a porfion of
SEQ ID NO: 29; each start
position is specifiad, the length
of peptide is 10 amino acids,
and the end position for each
peptide Is the start position
plus nine.

[ 10 J{GTSDVVIVVL|| 0498,

CA 3066279 2019-12-30
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- Table X-VI4-HLAAZL-
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

peplide Is the start position

__plusnine.
TlrSubsequence | Score

[0 J[ASLvAGTLSV][ 1680 |

4_|[SNPPASASLV][ 0.454 |

[SoNPPASASLI 0139

LGSSNPPASA]] 0.065 |

]|ASASLVAGTL || 0.018 |

m{c,,;.w

[NPPASASLVA]| 0.013 |

7_|[PASASLVAGTI[ 0.005 |

9_|[SASLVAGTLS|[ 0.001

2_|[GSsNPPASASI[ 0.000

6 |[PPASASLVAG]| 0.000 }

Table Xil-V1-HLA-A3-Omers-
191 P4D1 28

" Each peptids is a portion of
SEQ ID NO: 3; each start
position Is specified, the length
of peptide is 9 amino acids,
and the end posltion for each
peptide Is the start position
plus eight.

Sta_ﬂiLbsequence K Sco}e—]

20 ][ LULASFTGR ][ 18.000

435 ][ VMSEEPEGR][ 6.000

369 || VLMSRYHRR|[ 6.000 |

370 || LMSRYHRRK |{ 6.000

17 [ LLLLLLASF ]| 4.500 |

362 | CLLVWVWWL IM
[397][ TLTRENSR |[ 4000 |

107 ][ PLDGSVLLR || 3.600 |

145 || VLVPPLPSL ][ 3.038 |

189 ][ GTTSSRSFK || 3.000 |

41 || TWLGQDAK || 3.000

80 [ ALLHSKYGL [ 2.700 |

365 | wvwwinsR | 2700 |

[459 |[ ELLSPGSGR | 2.700 |

8 |[EMWGPEAWL][ 2025 |

180 | SVIWDTEVK || 2.000 |

[61 |[QveavAwAR|[ 1.800 |

[368 |[WLMSRYHR][ 1800 |

CA 3066279 2019-12-30

[ Table XI-Vi-HLA-A3-Smers-
191P4D12B

anh peptide is a portion of
SEQ ID NO: 3; each stat
position is specified, the length
of peptide is 9 amino aclds,
and the end position for each
peptide Is the start position

. pluseight,

S@t" Subsequence ]| re

PCT/US2003/013013
—Tablé ).(Il V1 HLA-Aé:Q—II—IErs
__lotpdDi2B

Each peptide is a portion of
SEQ ID NO: 3; each start
posttion is specified, the lenglh
of peptide is 9 amino acids,
and the end position for each
peptide Is the start position
__pluseighl.

Start LS‘ubsequengcj[‘é_-é_o“;é:

142 |[ RIRVLVPPL | 1.800 |

(359 || LLFCLLWV | 1.500

42 [ VWLGQDAKL [ 0185

363 |[ LLWWVWVLM || 1.350

[208 | HILHVSFLA ][ 0435 |

[316 || HVSNEFSSR || 1.200 |

[252 || GLEDGNLWH]| 1200 |

274][GQPPPSYNWI[ 0.121 |

378 |[KAQQMTQKY][ 0120 |

[239 || ILHVSFLAE ][ 0.120 |

[78 || ELALLHSKY ][ 1200

117 ]| AVQADEGEY }{ 0.120 |

366 [ VWWVLMSRY ][ 0.900

140 J{ RLRLRVLVP }| 0.120 |

35 [ ALLFOLLWV || 0500

[+77][ SicaamNHE | 0900 |

[498 || GNGIVINGR || 0.108 8 |

[236 | mHILHVSF ][ 0400

{15 | wiLLiuia 1 osoo |

352 ] WGVIAALL [ 0.090 |

[89 |[HVSPAYEGR]| 0600 |

[ 294 J| RVDGDTLGE j| 0.800 |

79 |[ LLLLASFTG | 0080

135 || GSFQARLRL || 0.090

[485 |[ FVQENGTLR |[ 0:600

f4 SLGAEMWGP]{ 0.090 |

[ 97 |[RvEQPPPPR || 0.600 |

[ 215 ][ SMNGQPLTC| 0.600 |

344 || DLVSASWWV || 0.090 |

[392 ][ LTRENSIRR || 0600 |

[305 || Lrensaly | 0050 |

[460 ][ LLSPGSGRA || 0.09 |

[230 ][ LLODGRITH | 0400 |

[362 || MTQKYEEEL [ 0080 |

[351 | WvGviAAL ][ 0.304

[ 420 ]| AEGHPDSLK || 0.090 |

313 || YWCHVSNEF ; 0.300 |

112 || VLLRNAVQA || 0.300 |

284 |[RLDGPLPSG || 0.068 |

(209 |[ TLGFPPLIT |[ 0300

261 ]| IGREGAMLK ]| 0.060 |

164 [ GLTLAASCT [ 0.300 |

417 || GLRAEGHPD |{ 0.060 |

[354 | GVIAALLFC ][ 0.270 |

81 | LLHSKYGLH }| 0.060

[_03 AVTSEFHLV |[ 0.060 |

45 |[ GQDAKLPCF |[ 0.270

355 || VIAALLFCL ]| 0.270

[ 192 || SSRSFKHSR |[_0.060 |

260 || HIGREGAML J{ 0.060 ]

255 | DONLWHIGR][ 0216 |

[304 1] PLTTEHSGI | 0.060 |

[132] FPAGSFOAR 0180 |

113 || LLRNAVQAD || 0.060 |

350 || VWWVVGVIAA |f 0.180

16 |[ LLLLLLLAS [[0.180

87 || GLHVSPAYE || 0.060

186 | EVKGTTSSR [ 0.180

[345 1| LVSASVWWV || 0.060

292 ][ GYRVDGDTL } 0.180 |

[364 [ Lvwvvvims || 0054 |

495 ILKPTGNGIYI [0.054 |

206 || SEFHLVPSR f 0.180 |

&7 | oAkLPCEYR | 006t |

481 || AMNHFVQEN]] 0180

J411]| OPEESVGLR || 0054 |

| 21 || LLASFTGRC |[ 0.180 |

|| 208 }[ HLVPSRSMN |[ 0,045 |

11 | GPEAWLLLL |[ 062 ]

| 229 [GLLQDQRIT 0.045 |

et e

18 || LLASFT J[0450 ]

1349 }{ svwwvGVIA |[ 0.045 |

[77 ][ qerauhisk 1 0435 |

[390 )] LTLTRENSI [ 0.045 |
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Table XII-V1-HLA A3 -Omers-
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 posilion for each
pepfide Is the start position

_ . Pluseight

SEQ ID NO: 15; each start
position is specified, the length
of peptide s 9 amino acids,
and the end position for each
peptide Is the starl position
plus eight.

PCT/US2003/013013

Table XI-V7-HLA-A3 Smers- Table Xil-VS-HLA-AS-Smers-

______ 191P4D12B L_ ~ fetpap128_ |
Each peptide is a portion of 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
pepiide is the start position
. plseight._

[Start Subsequence ||_Score

. Stéﬂl[ ‘Subsequence || Score |

Siart]| Subsequence | Score

168 || ALEEGQGLT j| 0.045

7 || RSQSEEPEG || 0.000

23 [ LPFPLVVFF || 0450 |

266 || AVLKCLSEG ][ 0046
227 HPGLLODCR [ 0040

[ 2 ][HHTDPRSQS |{ 0.000 |

(1o Firrrieee [ 050

e ooned

") oPRSQSEEP || 0.000

| 91 || KAFRFIQCL j| 0.405

[ 426 SLKONSSCS | 0040

[ 276 ]| PPPSYNWTR]| 0.036

103 ][ LLKVRPLQH jf 0.400 |

[ PRSQSEEPE ][ 0.000

386 | YEEELTLIR ]| 0.036 |

5
4 |[ToPRsQSEE || 0000
6
1

|[ SHHTDPRSQ || 0.000

126 || GIFMQAAPW || 0.300 |

70 |[ TLSVHHCAC || 0.200

377 |[RKAQaMTK]| 0.030 |

[244][ FLAEASVRG ]| 0.030 |

Table XlI-V9-HLA A3-
191P4D128

54 || LLGSSNPPA |[ 0.200

39 || FLEMESHYV |{ 0.200

Table XIFV2-HLA-A3-Bmers- |
191P4D128

Each pepﬁde isa pomon of
SEQ ID NO: 5; each start
position is specified, the length
of peplide is 9 amino aclds,
and the end position for each
peptide is the start position
. Pluseight.

Each peptide is & portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 8 amino acids,
and the end posliion for each
peplide is the start position
plus eight.

95 || FIQCLLLGL |[ 0.180 |

102 ][ GLLKVRPLQ |[ 0.135

|| YvaaGiEL (020 |

80 ][ ESFTKRKKK ][ 0.075

69 || GTLSVHHCA ][ 0.068 |

Start]| Subsequence || Score |

128 | FMQAAPWEG][ 0.060

51 || GLELLGSSN j| 0.060

Start]| Subsequence ]| Score |

[ 31 ||_FIYFYFYFF_]| 27.000

"9 J[ ILRITENF ][ 13500

|15 || FNFFLFFFL || 0.054

8_|[CLYRGDSGE|[ 0100

[ 1 jlGQDAKLPCL ]| 0.081 |

13 [ ITENFFLFF }| 9.000,

[ 17 |[ FFLFFFLPF ]| 0.054 |

DAKLPCLYR || 0.038

27 || LWVFFIVEY || 8100

[ 66 ]| LY LVAGTLSVH |[ 0.05 |

) KLPCLYRGD || 0.006

99 || LLLGLEKVR || 6.750 |

83 | TKRKKKLKK ][ 0.040

5
2 |[ QDAKLPCLY ][ 0.004 |

10 |{ LLRITFNFF || 6.000

.78 }| CEESFTKRK |] 0.030

I[ LPCLYRGDS I{ 0.000 |

[ 26 |[ PLWEFIYF ][ 5400 |

30 |[ FFIVFYFYF j[ 0.027_

4 [ ELLAGILLR ][ 5400 |

14 | TENFFLFFF |} 0.027

J[PeLYRGBSG ] 0.000

6

4_|[ AKLPCLYRG ][ 0.000
7

9

28 |[_VVFFIYFYF ]| 4.500 |

[ 32 || IFYFYFFL || 0.027

124 || FQGIFMQAA || 0.027

[LYRGDSGEQ[ 0.000

22 |[ FLPFPLWVF ][ 4.500

| 5 | LLAGILLRI || 4.050

87 || KKLKKAFRF ][ 0.027

119 || CERGYFQGI || 0.024

Table XI-V7-HLA-AS-Omers. |
_ .. 191P4DI2B |

[ 12 || RITFNFFLF ][ 1.800

[ 113]|GVNSCDCER][ 1.200

(100 ][ LLGLLKVRP ][ 0.020 |

Each peptide is a portion of
SEQ ID NO: 15; sach start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the stari position
plus eight.

D_s__ _CLLLGLLKV || 0.900

| 109 [{LaHQGVNSC]| 0.018

| ACFESFTKR Jj 0.900 |

| 34 || FYFYFFLEM || 0.018

25 || FPLVFFIY || 0810

71 || LSVHHCACF |{ 0.015

ﬁs il CACFESFTK |[ 0.600 |

53 | ELLGSSNPP ][ 0.013 |

65 JI SLVAGTLSY j| 0.600

8 I_GILLRITFN 0013

[ 86 || KKKLKKAFR Y 0.012

@lggpsequence )sequence | ~Sc:n;

97 || QCLLLGLLK || 0.600

[ 8 || SQSEEPEGR ]| 0.180

88 || KLKKAFRF! || 0.540

|_38 IFFLEMESH\Ljr 009 |

29 || VFRIYFYFY || 0.540

[47 ][ VaoaaieLL | 0008 |

[ 3 HHToPRsQSE || 0.002 |

{82 ][ FTKRikiLK || 0500

CA 3066279 2019-12-30
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Tabie XI-Vo-HLA-A3-Omers-
191P4DI2B

Each peptlde isa porhon of
SEQ ID NO: 18; each starl
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide Is the slart position

S(art]] Subsequence || Score
11 )_LRITENFFL [ 0.008
[ 96 ][ lQCLLLGLL || 0.008
[ 74 JTHHCACFESF || 0.008
[ 7 j|_AGILLRITF_|[ 0.006
41 |[EmesHvvaQl[ 0006 )
116 || SCDCERGYF || 0.008

111 |[RQavNseDc][ 0.006

Table XlI-V9-HLA-A3-9mers-
. 191P4D12B

. Puseight _ ___ ‘

Each peptide is a portion of
SEQ ID NO: 19; each slart
position is spaclfied, the length
of peplide is 9 amino acids,
and the end position for each
peptide is the start position
_plus eight

lart || Subsequence | Scon;
Stat]]

92 || AFREIQCLL ]| 0001 |

PCT/US2003/013013

Table XI-V11-HLA-A3-8mers-
© TrotPapteB |

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

. . Dluselgnt

Start |[ Subsequence |{Score

_~24, PFPLVVEF1 | 0.001 |

AGTLSVHHC || 0.001 |

[1__] ERGYFQGIFJLO 001 |

2 "J[ARLRCRVMV }[0.000]

"LRLRVMVFP [10.000]

| s |[LRvmvepLP [[0.000]

[ Table XI-VI0-HLA- Aa-s—’nﬁé‘-'i
" 191PaD12B_

93 || FRFIQCLLL ][ 0.006_

79 || FESFTKRKK 1T 0006

3 || RELLAGLLL }| 0.005 |

42 |[MESHYVAQA|[_0.005

56 J{ GSSNPPASA |{ 0.005

E_aén peplideis a porﬁon of
SEQ ID NO: 21; each start
position is specified, the length

{2o| FFFLPFPLY || 0.005

129 \IMQAAPWEGT,I 0.005

40 |[LEMESHYA ][ 000 |

Tablo XI-VA3 HLA-AS Smers- |
| _191P4DI2B.

Each peptide is a portion of
SEQ ID NO: 27; each start
position is specified, the length
of peptide is 9 amino aclds, -

108 |[PLOHQGVNS || 0.004 |

|90 || KKAFRFIQC [} 0.004

[ 44 |[SHYVAQAGL || 0.003

75 || HCACFESFT ][ 0.003

123 |[ YFQGIFMQA ]| 0.003

16 || NFFLFFFLP ji 0,003

[ 21 ][ FFLPFPLWV |{ 0.003

[33 | YFYFYFFLE J[ 0.003 |

63 || SASLVAGTL | 0.003

72 || SVHHCACFE | 0.002

(115 |[NSCOCERGY ][ 0.002

67 || VAGTLSVHH |[ 0.002 |

121 |[RGYFQGIFM || 0.002

59 || NPPASASLY | 0002

58 || SNPPASASL |[ 0.002 ]

48 || AQAGLELLG || 0.002

position is speciﬁed. the fength
of peptide Is 9 amino acids,

and the end posltion for each
peptide is the start positon

pluseight.

[ Start }| Subsequence I[corel

3 |YFFLEMESH 0.002 |

52 || ASASLVAGT | 0.002

[ 8 JlvmvPPLPSL ||3.038

122 [ GYFQGIFMQ [ 0.001

[.1 [ MRRELLAGI | 0.001 |

5 J[RLRVMVPPL J{1.800}
3

[ 3" _[RLRLRVMVP j0.120]
[ 7 | [RVMVPPLPS |[0.016]

49 || QAGLELLGS |[ 0.001 |

J{ MVPPLPSLN 1/0.003

| QARLRLRWM RVM][0.000

[ 85 || RKKKLKKAF J[ 0.001

CA 3066279 2019-12-30
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and the end position for each
o pepd’s et s
peptide Is the slart position .___ . Puseight =~ |
plus eight. Start]]_Subsequence |[ Score ]
Start || Subsequence |{Score | 7 1| VLADPQEDS || 0.060
9| erspvviw {0.135 9 || ADPQEDSGK |[ 0.020
[ 7_|[ ELeTSOWT [[0.030] 1| savivovia [ 0013
6 |[ GELGTSDVV [l0.004; 2 |[avivowap | 0.012 |
_2_][ RCPAGELGT ]{0.002 | 3 | VIVOVLADP | 0.003
8_ ] LeTsowv J{00ot 4_|[_TVOVLADPQ }{ 0.002
_3_|[ CPAGELGTS {0000} 6_|[ DviADPQED J[0.008
5 ]| AGELGTSDV }{0.000 8 _|[ LADPQEDSG || 0.000 |
_1 | GRCPAGELG {0.000 5 || VDVLADPQE [ 0.000
4_ || PAGELGTSD |[0.000]
TR e |
Each peptida Is a portion of L = 191P4D128
SEQ ID NO: 23; each start Each peplide is 2 porton o

SEQ ID NO: 29; each start
position is speclfied, the length
of peplide is 9 amino acids,
and the end position for each
peptide Is the start position

. puseght |
Start][ Subsequence :| Score |

_

1 GSSNPPASA' [ 0.005

8 | SASLVAGTL [ 0.003 |

Lo

4 ;[f PASASLV i[ 0.002

3 |[ SNPPASASL || 0.002

[ 7 J[ASASLVAGT || 0.002
2 |[ SSNPPASAS I[ 0.000
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5 |[ PPASASLVA ][ G000 |
|9 | asLacTis | 0,000
[ 6_|| PASASLVAG | 0.000 0 |

Table XlI-VA-HLA-A3-10mers-
__AofpdDi2B
Each pephde is a portion of
SEQ D NO: 3; each start
posttion is specified, the length
of peplide Is 10 amino acids,
and the end position for each
peplide is the start position
plusnine.
-{SlaﬂlrSubsequence || Score
[332 [ VLDPQEDSGK |{30.0 __1
19 ][ LLLLASFTGR ||18.000]
369 | VLMSRYHRRK || 9.000 |

{252 [ GLEDONLWHI [ 8.100

Table XIIFVi-HLA-A3-10mers-
191P4DI2B_ |

Each peptide is a portion of
SEQ 1D NO: 3; each start
posiiion s specified, the length
of peptide is 10 amino acids,
and the end posltion for each
pepiide Is the start position
. __ plusnine,

Sta][ Subsoquence | Scro

[ 43 || VLBQDAKLPC [ 0400

352 || WGVIAALLF ][040

60 |[EQ EQUGQVAWAR][ 0.364

106 | NPLDGSVLLR |{ 0.36( 360_]

[ 45 ][ GapAKLPGFY ][ 0.560]

300 |[ LTLTRENSIR |[0.300

[ 284 ][RDGPLPSGV |[ 0.300

I[3ot || TLTRENSIRR |[.000

[ 244 || FLAEASVRGL || 0270,

{500 GNINGREHL [[0270

{16 J[ LLLLLLLASF }4.500

[400 [RLHSHHTDPR H 4 QOJ

87_|{ GLHVSPAYEG | 0.270

PCT/US2003/013013

Tablo Xl VI-HLAAS-10mers-|
[ 1o1p4D128 |

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 posttion
_plus nine.

@artj Subsequence Score

[486 |[VQENGTLRAK |[ 0.020

[152 [ SLNPGPALEE [ 0.080 ]

[112]] VLLRNAVQAD [[0.0%0 |
311 ]| GIWCHVSNE |[0.0%0

238 ) ITHILHVSFL [0.090 |

128 ][ RVSTFPAGSF || 0.090 |

188 ]| KGTTSSRSFK || 0.060

27_|[ CLSEGQPPPS [ 0.060

477 )[ GIKQAMNHEV || 0.060

465 | FVGENGTLRA |[ 0060

[384 |[oVsASWW | 070

[260 J{HIGREGAMLK |[ 4.000 |

359 || LLFCLLWWV ][3.000]

364 | LWWVVLNSR || 2700

—_

381 || QUTQKYEEEL || 1.800 |

I[350 ][ WWGVIAAL ][ 0.203

158 || ALEEGQGLTL || 1.800 |

229 || GLLQDQRITH |[1.800

367 | WVLMSRYR[ 1800

40 J[VIVWLGQDAK |{ 1.500 |

[362 | CLLVWWVVVLM | 1.350

354 It GVIAALLFCL jj1.215

81 [ LLHSKYGLHV |} 1.200 |

257 |[NLWHIGREGA ][ 1.000 ]

| 76 | AQELALLHSK { 0.900

365 )| VWVVVLMSRY |} 0.900

229 || ILHVSFLAEA || 0600

230 ][ LLQDQRITHI ]| 0.900

215 [ SMNGQPLTCV ][ 0675 |

434 |[SVMSEEPEGR || 0.800 |

164 || GLTLAASCTA ][ 0.600 |

368 |[ VWLMSRYHRR][ 0.600

[363 [ LLWVWVLMS |[0540

[275 )[QPPPSYNWTR|( 0.540 |

419 1[RAEGHPDSLK || 0450 |

358 || ALLFCLLVWV [ 0.450 ]

[20 || LLLASFTGRC |[ 0270

191 || TSSRSFKHSR |[0.060

[205 || TSEFHLVPSR || 0.060

WJ STFPAGSFQA 1] 0.225

[144 | RLVPPLPSL ][ 0.203

[119 |(QADEGEYECR][0.080]

11, |[ GPEAWLLLLL ]| 0.054

[351 [ vwvaviAALL [[ 0.203

[218 ][ GQPLTCVVSH || 0.054

140 ] RLRLRVLYPP || 0.045 |

[ 426 ][ SLKDNSSCSV ]{ 0.200 |

299 | TLGFPPLTIE |[00%|

[ 447 |[ TLTTVREIET |{0.200 |
235 | RITHILHVSF_ [0.200]
15 [ WLLLLLLLAS [0.180 ]

271][LSEGaPPPSY [[0045]

33 J{ ELETSDVVTV |} 0.180

135 GSFOARCRIR | 0.% |

[ 145 J[ VLVPPLPSLN |] 0.045 }

355 [ VIAALLFCLL |[0.180

308 || TTEHSGIYVC }{ 0.045
96 ||GRVEQPPPPR | 0.041

[ 349][ SWVVGVIAA J{ 0.180 |

389 ELTLTRENSI 0.180

361 j{ FCLLVWWWWL | 0.041

341 ggvows:\svj[ow]

I.ivj._,LL_LL_L_LASET_ o5

304 ][ PLTTEHSGIY || 0120

417 || GLRAEGHPDS | 0.120

49 J[KuPCFYRGDS ][ 0.108 |

[443 )] RSYSTLTIVR || 0.100 |

[242 ]| VSFLAEASVR [[0.400 |

[48 || LLULLASFTG ]{ 0.090 |
[249][ SVRGLEDGAL |[ 0.090 |
209 [HLVPSREMNG [ 0.080 |

181 [VIWDTEVKGT || 0.037 |

385 ) KYEEELTLTR ][ 0.038]
383 || TQKYEEELTL ][ 0.036 |

376 | RRKAQQMT K| 0.030

305 || LTTEHSGIVV ][0.030

221 | LTCVVSHPGL |[ 0.030

Table XIlI-V2—HLA A3-10mers-

i 41 | TWLGQDAKL [[ 0.090 |

[ 80 {LALLHSKYGLH 0.090 |

{123} GEYECRVSTF | 0405 |

CA 3066279 2019-12-30
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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

___pluspine.

:f,tgrl Subsequence [I Score

2 |[GoDAKPCLY][ 0360
[[& |[KLPoLYRGDS] 0.108 |

[ 9 JlcLyrensceai] 0.030 |
[ 3 }jopaKLPOLYR]| 0,012
1 J[LGODAKLPCL | 0.001 |
10 J[LYRGDSGEQVY] 0.000 |
4 |[DAKLPCLYRG|| 0.000

7 )|LPCLYRGDSG}| 0.000 j
[ 8 }[PCLYRGDSGE]| 0. ooﬂ

Table XIII-VQ-HLA A3-10mers-
» 191P4D128

Each peplide 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

- Plspine.

Slart[l_TS_t@se_q_nce ]Ls_core |

[ 26 || PLWVFFIYFY. ][_ 8.100

{ 13 j|_TFNFFLFFF |6750

22 || FLPFPLWFF | 6.000 ]

[10_J[ LLRITENFFL ][ 5400 |

‘98 J[ CLLLGLLKVR ][4.500 ]

PCT/US2003/013013

[Tabie il VS-HLAAS-10mers-]

. 191P4D128

Each peptide is a portion of
SEQ ID NO: 19; each start
position is specifi ied, the length
of peplide is 10 amino acids,
and the end position for each
peplide is the start position

S L S——
Start][ Subsequence J{ Score |

(99 j[ LLLGLLKVRP [ 0.045
[103 ][ LLKVRPLOHQ ][ 0.045
54 |[LLGSSNPPAS J{ 0.040 |

[76_J| LAGILLRITF || 0.040]

66 j[LVAGTLSVEH [ 0,030
79 |[ FESFTRRKKK | 0.030

"8 || GLLRITFNF || 4.050

12 || GIFNGAAPWE] 0030

[ 5 }AKLPCLYRGD!] 0.000 |

[ 12 [ RITENFFLEF |{ 3.600

122 |[GYFQGIFMQA || 0.027

31 |[ FYRYEYFEL | 2700

[Table XIHV7-HLA-A3-10mers-|
191P4DIZB |

[ 77 |[ ACFESFTKRK || 2250

11 J{LRIPNFALE ] 0.027

95 |[ FiacLLLeLt f 0.027 |

Each pephde isa porhon of
SEQID NO: 15; each start
position is speclﬂed, the length
of peptide Is 10 amino aclds,
and the end position for each

peptide is the start position

_plus nine.

[ 82 J[ FTKRKKKLKK || 2.000

[ 70 J[TLSVHHCACF |[ 2.000

|| 37 | YFFLEMESHY ][ 0020

_5 | LAGILRT jlo.022 |

[ 102]{ GLLKVRPLOH [ 1.800

[27 )] LVFFIYFYF || 1.350

[ 4 J[ ELLAGILLRI [ 1.215 |

86 |[ KKKLKKAFRF || 0.018

[33 || YFYFYFFLEM [[ 0018
{118 |_I_T_CERGYFQGJLO 016

9% | I0CLLLGILK |[1:200

[ 72 |[SVHHCACFES]| oo12|

Start Ligbsequence T Seore i

| 8 |IRSQSEEPEGRY| 0.020 |

4 ||HTDPRSQSEEI]} 0.002

ISQSEEPEGRS}| 0.001

ﬁiHTDPRsoleooo |

o |inslie

DPRSQSEEPE|| 0.000 |

5_|[TDPRSQSEEP][ 0.000

L o

3_|[HHTDPRSQSE][ 0.000

[ 1_]jHsHHTDPRSQ]{ 0.000 |

(7 [Prsaseepes] 0000 |

Table XilI-vo- HLA A3-10mers-
191P4D128

Each peplide Is a portlon of
SEQ ID NO: 19; 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.

B _JI Su&egl_xence ]fgwrel

[ 28 ][ WFFIFYFY |[54.000]

23 [ LPEPLWVFFI ] 0.808 |

[[75 ] HoAcresFTK |[0.600

[ 39 [ FLEMESHYVAJ{ 0.600

L21 [ FFLPFPLVVF || 0.010 |
81 ][ SFTKRKKKLK | 0.010
57 [ QCLLLGLLKV ][ 0.008 |-

[ 25 ][ FPLWFFIVF |} 0.540 |

[ 90 |[ KKAFRFIQCL | 0.008 |

[ 88 1[ KLKKAFRFIQ |{ 0.540

[ 41 J[EMESHYVAQA|[ 0540

119 || CERGYFQGIF || 0.008
[ 112 || QGVNSCDCER|{ 0.006

[ 65 ][ SLVAGTLSVH || 0450

100 || LLGLLKVRPL |{ 0.180

16 || NFFLFFFLPF |} 0.180

128 | [FMQAAPWEGT]| 0.150 |

i 53 |[ELLGSSNPPA |[ 0.135 |

[ 91 || KAFRFIQCLL || 0.135

76 |[CACFESFTKR ][ 0.120

105 |[KVRPLQHQGV][ 0.080

46 }| YVAQAGLELL || 0. [0.080]

29 | VeFIYFYFYF J[0.0%0]
[ 30 || FFIYFYFYFF ][0.081 ;

51 |[GLELLGSSNP ][ 0.060 |

108 [PLOHOGVNSC][ 0060

3 |[ RELLAGILLR ][0.054 |

18 |[ FLFFFLPFPL ][ 9,000

CA 3066279 2019-12-30

69 1| GTLSVHHCAC]| 0.045 |
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73 |[VHHCACFESF ][ 0.006
67 |[VAGTLSVHHC [ 0.006
113][GVNSCDCERG]] 0.006

[ 24 ) PrPLWERY |
15 |[ FNFFLFFFLP ][ 0.005 |
48 || AQAGLELLGS || 0.005

14 || TENFFLFFFL || 0.005
| 19 || LrFFLPFPLY |[ 0.005

57 || ssnppasast [ 0005 |

85 J[RKKKLKKAFR || 0.004
59 ] NPPASASLVA[ 0004
[ 84 [ KRKKKLKKAF 1[0.003 |
| 64 |ASLVAGTLSV [ 0.003 |
[ 115 |[NSCDCERGYFI[ 0.003 |
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FFable XILVS HLAAS Tomers-
_,. Aspapizs

Each peplide is a portion of
SEQ ID NO: 19; sach start
position s specified, the length
of peptide is 10 amino acids,
and the end position for sach
peptide Is the start position

. _Plusnine.
Star][ Subsoquence || Soore

94 [ RFIQCLLLGL |] 0.003

32 || WEYFYFFLE | 0003
80 [ ESFTKRKKKL. || 0,002
78 I CFESFTKRKK | 0.002
i[HYVAQAGLEL || 0.002
FYFFLEMESH || 0.002

"~ Table XIFVAQHLA-AS-
. JOmersA91PDIZB

Each peptde is a portion of
SEQ 1D NO: 21; each start
posilion Is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide s the start posiiion
plus nine,

Start]|_ Subsequence _II:

[ 9 |[ LGTSDWTWV Jj0.0oi]

[.5_][ PAGELGTSDV /0,000

[ 4 )] CPAGELGTSD Jlo0o0)
6 _|| AGELGTSDWV |0.000)
3 ][ RCPAGELGTS }|0.000)
1_][TeRCPAGELG J[0.000]

 ASASLVAGTL || 0.001

i
!

123 }{ YFQGIFMAA j 0.001 |
l
i

[ RRELLAGLL J[0001

2
[ 89 ;] LKKAFRFIQC ] 0.001

“Table XIVITHLAAS
10mers-191P4D12B

{ 92 |[ AFRFIQCLLL [ 0.001

108 1[LQHQGVNSCD][ 0.001

56 || GSSNPPASAS || 0.001_

43 {ESHYVAQAGL || 0.001

[ 87 1f KKLKKAFRFI ][0.001

[ 114 }[WNSCDGERGY]] 0.001

{ 116 |[SCDCERGYFQ]| 0.001

17| [AQGVNSGDCE] 0001

68 |[ SNPPASASLY ] 0.001

[ 107 |RPLOHQGVNS]| 0.001

124 |[FQGIFMQAAP | 0.001 |

38 || FFLEMESHYV][0.000

FYFYFFLEME || 0.000

[121 ][RGYFQGIFMQ]] 0.000

Table XIlI-VIO-HLA-A3-
 10mers-191P4D128

Each peptide Is a portion of
SEQ D NO:; 21; sach start
posttion is specified, the length
of peptide is 10 amino acids,
and the end posttion for each
peptide is the start position
plusnine.

[ster][_Subsequence_Soore

[8 | ELGTSDWTV ][0.180)
10_|[ GTSDWTWL }[0.135]

| 7 |[ GELGTSDWVT [0.002

Each peptide is a portion of
SEQ D NO: 23; each stait
position is specified, the length
of peptide is 10 amino aclds,
and the snd position for each
peptide Is (he start position
plus nine.

Siarl|_Subsequence_|[Soore]

PCT/US2003/013013

!

[ MSEEPEGCSY ][0.030]

VMSEEPEGCS {/0.027

GCSYSTLTTV {0.009

EPEGCSYSTL ]{0.003]

"EEPEGCSYST ]{0.000!

SEEPEGCSYS ]{0.0¢ 000]

I
1R

PEGCSYSTLT . 00|

i

3_|[ EGCSYSTLTT J[0000]

(11 ]| SYSTLTIVRE J[0.000

Table XIII-V13-HLA-A3-
. . J0mers-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

l tart || SUbsequence " I

[ 9_][LADPOEDSGK][0:300]

8 mopoeosej[_zol

3 "[QWVQYLAD_EIIQ 005]

8_{[ RvMvPPLPSL }{0.203}

) oviApPQeDS J{0.003]
|[TvDVLADPGE J[0.002;

9 }[ VMVPPLPSLN ](0.045|

7
.3
[_4_|[vivovizora]fo.oo2]

4_J|_RLRLRYMVPP [(0.045

[ 1_][DsQvivovLa]jo.000

6_||. RIRVMVPPLP 0.030)

6 || VDVLADPQED 0000}

10 ][ MVPPLPSLNP {[0.009

10_|[ADPQEDSGKQY{0.0001

5 |i LRLRVMVPPL ({0.003

2 || QARLRLRVMV |10.002

(1 |[ FOARLRLRVM |[0.001)

LRVMVPPLPS }[o 000!

[ 3 | ARRLRVMVP |[0.000

Table XII-VI2-HLAAS.
10mers-191P4D128

Each peptide is a portion of
SEQID NO: 25; each start
position s specified, the length
of peptide is 10 amino acids,
and the end position for each
peplide is the start position
_____ plusnine. _

Start]]_Subsequence W[Sodre

|10 ]| CSYSTLTTVR J[o.100}

! ] GRCFAGELGT] 0.001

CA 3066279 2019-12-30

1 || SYMSEEPEGC }{0.030]
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" Table XIIlV 14 HLA-AS-
10mers-191P4D12B

™ Table XIV-VI-HLAATOT- |

_ Smers-191P4D128

PCT/US2003/013013

[~ Table XIV-VI-HLA-AT101-
. Jmers191PAD128 ..

Each peptide is a portion of
SEQID NO: 29; each starl
position is specified, the length
of pepfide is 10 amino acids,
and the end position for each
peplide is the slart poslition

- PO 2ne o—d

Each peplide Is a porfion of
SEQID NO: 3; each start

position is specified, the length
of peplide is 9 amino aclds,

and the end posltion for each
peptide is the start position

_ _Pluseight

Ietart]| Subsequence || Score

Stert]] Subseqience |[ Soore

|_3 l|ssNPPASASL|[ 0.005

444 SYSTLTTVR [ 0080

435 || VMSEEPEGR|] 0.080_

[ 5] U_QPPASASLVA[ 0.004 |
| 10 )| ASLVAGTLSVY] 0,003 |

|.255 | DONLWHIGR I 0.072 |

8 }|ASASLVAGTL]] 0.001

[ 2 |[GSSNPPASAS][ 0.001

| 377 || RKAQQMTOK}| 0.060 |

[ 292 j| GYRVDGDTL {{ 0.060 |

i 4_||SNPPASASLV]| 0.001 |

[ 8_j[sASLVAGTLS|[ 0.000

350 || WVVGVIAA | 0.060

420 | AEGHPDSLK |[ 0.060

[ 1 f{LessNPPAsA]l 0.000

| 7_|[PASASLVAGT | 0.000 |

[ 243 1| SFLAEASVR 1] 0,060

370 LMSRYHRRK‘FO 040 |

411 ][ QPEESVGLR[ 0,00 |

| 261 | IGREGAMLK [ 0040

i 227 J| HPGLLQDOR || 0.040

“Table XIV-VI-HAANOL- |
Smers191P4D12B__ |

{ 132 || FPAGSFQAR [ 0.040 ]

Each peplide Is a portion of
SEQ D NO: 3; each start
position Is specified, the length
of peptide is 9 amino acids,
and the end posllion for each

peplide is the start position
____pluseight

| 459 || ELLSPGSGR '| 0.038

[ 47 [ DAKLPCFYR | 00%

1274 ]|GQPPPSYNW/[ 0.036

42 || VWLGQDAKL i{ 0.080 |

349 || SWVVGVIA | 0.030

Start Subsequence || Score |

190 || TTSSRSFKH !f 0.030

41 || TWLGQDAK || 3.000 |

| 366 || VWWVVLMSRY ]| 0.030 |

(189 ][ GTTSSRSFK |[ 3.000

351 J{ VWGVIAAL || 0.030

180 }{ SVTWDTEVK ][ 2.000

223 | CWSHPOLL | 0030

365 || VWWWVLMSR [ 1.200

498 ] GNGIYINGR |[ 0.024

87 [RVEQPPPPR [ 1.200 |

386 |[ YEEELTLTR ][ 0.024 |

Each peptide is a portion of
SEQID NO: 3; each start
position Is specified, the lengih
of peplide is 9 amino acids,
and the end position for each
peptide is the start position
L ... Pluseight
Start|| Subsequence || Score
144 ) RVLVPPLPS }{ 0.018 |
34 1| GVIAALLFC || 0.018
|471 j| EEDQDEGIK i} 0.018

45 || GQDAKLPCF i 0.018

107 |[ PLDGSVLLR {| 0.016 |

(300 j[ LTLTRENS! | 0015
165 |[ LTLAASCTA |f 0.015 |
[ 75 [ GAQELALLH 1] 0.012
I &5 J[Kkvetnvspa ] o012
[358 )| ALLFOLLW ][ 0.012 |

11 ) GPEAWLLLL || 0.012 |
[495 ][ KPTGNGIVT [ 0.012_

486 || VQENGTLRA ][ 0.012

[16 ][ WLLLULA {001z |

(142 ] RLRVLVPPL |} 0012 |

| 80 || ALLHSKYGL If 0012 |

477 )| GKQAMNHF |] 0,012
137 || FQARLRLRV ][ 0.012

[355]] viaALLFCL [ 0.042 ]

[238 [_ITHILHVSF [ 0.010

382 || MTQKYEEEL || 0,010 |

305 || LTTEHSGIY || 0.010 |
287 |{ GPLPSGVRV |[ 0.008 |

388 |[VWWLMSRYHR [ 1.200

206 J| SEFHLVPSR J| 0.024

61 /[QVGQVAWAR]| 0.800

252 |[GLEDGNLWH][ 0.024

485 |[FVQENGTIR [ 0400

117 AVOADEGEY | 002 |

392 j| LTRENSIRR | 0.400

342 | QvpLvsASV ][ 0.020

8 [[vSPAYEGR|[ 0400

1352 ][ WOVIAALL [ 0.020

[316 | HVSNEFSSR 0.400

[ 333 |[LDPQEDSGK | 0.020

| 369 J[ VLMSRYHRR][ 0.160

TTEHSGIYV | 0.020

186 || EVKGTTSSR || 0.120

(345 || LVSASVVW |[ 0.020 |

202 |{ AAVTSEFHL !{ 0.009 |
230 |[ LLQDQRITH |[0.008
359 || LLFCLLVWV [ 0,008

276 || PPPSYNWTRI[ 0.008 |

363 [ LLWwWn [ 0.008_
231 ||_LQDORITHI ][ 0008

12w VLLRNAvaA] 0.006 |

410 1) SQPEESVGL || 0.006

234 |[ RVDGOTLGF |[ 0.120

313 || YCHVSNEF |[ 0.020

11419 | RAEGHPDSL [ 0.008

[ 20 I LLLAsFTGR [ 0. 120

| 203 AVTSEFHLV[ 0020

|77 ] [QELALLHSK

|_415 [ SVBLRAEGH || 0.020

64 J[QUAWARVOA]  0.020

[391] nTRENsF_][T(?aT

CA 3066279 2019-12-30

238 | HLAVSFLA |[ 0076 |

{ 128 || RVSTFPAGS [ 0.006 |

364 j| LWWWWLNS [ 0006
378 | KAQAMTAKY][ 0,006 |
501 f IYINGRGHL [ 0.006 }
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Table XIV-V1-HLA-A101-
Smers 191PAD128 |

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 pasition for each
peptide is the start position
__plus eighl.

Startj[ Subsequence | .Sco;e

69 J|RVDAGEGAQ]| 0.006 oos_

362 ][ CLLVWWWL |[ 0008

6 ||GAEMWGPEA][ 0.006 |

1131 || TFPAGSFQA || 0.006
357 | AALLFCLLY ][ 0.006 ]

493 || RAKPTGNGI |[ 0.006 |

487 }| QENGTLRAK || 0.005

1301 i GFPPLTTEH ][ 0.006

“Table XIV-VZ-HLA-AT101-
9mers-191P4D128

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
paptide is the start position
plus eight.

Etar-t “éubsequenotﬂ L“re

[ 1_][caoakLPCL][ 0018

3 || DAKLPCLYR|( 0024 |

_8_||CLYRGDSGE][ 0.001

LYRGDSGEQ][ 0.000

LPCLYRGDS|[ 0,000

5_|[KLPCLYRGD[_ 0.000 |

9 |
[e]
2, J[coaKkLpeLY][ 0000
5 |
1
7

| AKLPCLYRG] 0.000
IPCLYRGDSG]| 0.000

L
!

[ Table XIVV7-HLA-AT101-
_Omers-191P4D128 |

Each peplide is a portion of
SEQID NO: 15; each start
position s specified, the length
of peptide is 9 amino acids,
and the end position for each
peplide is the start position

... Plussight.

[sirt][ Subseauence | Score

[ i[saseePER| 0120 |

CA 3066279 2019-12-30

“Table XIV-VT-HLAATIOT-
[ Smers-191P4D128 |
Each peplide 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
. pluselght
[start[ Subsequence |[ Soore
3_}[HTDPRSGSE [ 0001 |
|[RsaseEPes|[ 0000 |
14
N

DPRSQSEEP|[ 0000
_{| TOPRSQSEE || 0.000 |
HHTDPRSGS || 0.000 |
PRSQSEEPE || 0.000
SHHTDPRSQ ]| 0.000 |

!w}-b?m ~ w

i

| — p—

Table XIV-VO-HLA-A1101-
_ Smers-191P4D12B
anh peptide is a portion of
SEQ D NO: 19; each start
position is specified, the length
of pepiide is 9 amino acids,
and the end position for each
peplide is the start position
_. Duseight

o o

[ Start_|[ Subsequence |[Score

PCT/US2003/013013

Table XIVVGHLAATION-
_. Smers191P4D12B

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
peplide is the slart position
T phwsegt |

{ Start |S‘gbsequen_ce' Score

86_ ][ KKKLKKAFR ][0.012]

19 || LFFFLPFPL [0.012

[ 98 || CLLLGLLKV {[0.012

- 91 | KAFRFIaCL }j0.012

=

65 ][ SLVAGTLSV l[0.012

_%_i|, FEVFYFYF [{0.009

_25_i[ FPLWEFY ][0.009]

| 103 || LLKVRPLQH {0.008|

5_|[ LLAGLLRI |[0.008

95| FIQCLLLGL 1[0.008

25_|[ VFIYFYFY_|[0.008

122 |{ GYFQGIFMQ 1(0.007

21_I| FFLPEPLVV 1(0.006

14 || TENFFLFFF ][0.006

96| IQCLLLGLL ][0.006

80 || ESFTKRKKK ]{0.006

113_][GVNSCDCER |[1.200
76 _ || CACFESFTK J[0.600

K IFFLFFFLPF Jo. oos}

124 j[ FaciFMaAA |{0.006

[ o7 ] acLiieuik Jlo6oo]
[ 82 | FTKRKKILK [[0.500]
28 _|[ VWFFIVFYF_|[0.120)

_79._|[ FESFTHRKK |[o.006]

105 _|[KVRPLQHQG |{0.006

3| RELAGIL ][0.005

78 "CFESFTKRK J[0.100
l[ACFESFIKR 0.080

[ a7 _|[YrrLemESH 0004

123 || YFQGIFMQA }{0.004

[ 4 ]I ELLAGILIR 0.072

{27 _ ][ Lwrrivey Jfo.o60]|
[@m‘l—dﬁl
[ 69 |[GTLSVHHCA J[0.045
63 || TRRAKLKK 0040
[ 13_ ][ TENFFLEF [[0.040
26| AQAGLEL [[0040]
[ 12 ][ RITENEFLF J[0036
126 {{GIFMQAAPW [(0.04}
[ 32_1[ IVFYFYFFL |0.024]

66 }LVAGTLSVH 0020

[ 9 I[ LLRIENF Jfoote
EX J[FYFYFFLEM [o016

i L ptigbenl

39_ ][ FLEMESHYV [0.004]

LLRITFNFF 110.004

10
23|l LEFPLVVEF 10.004
20 || FFFLPFPLY 110.004)

[ LLGSSNPPA ][0.004

22 || FLPFPLVVF ][0.004
3| FFLEMESHY |[0.003
[ 87 Il KKLKKAFRF 10,003

15 |_LPNFRLFFFL 1[0.002]

121 | RGYFaoiFM [o.002

40 [ LEMESHYVA ][0.002

47_) VAAGLELL 002

9| AFRFIQCLL |[o.007)

[_31_[l FIYFYFYFF Joote

161

116 || SCOCERGYF |[0.002
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Table XIV-V9-HLA-A1101-
_ Smers-191PAD128
Each peplide is a portion of
SEQ !D NO: 19; each start
position s specified, the length
of peptide is 9 amino acids,
and the end posttion for each
peplide Is the start position
_pluseight.

SRaﬂ_]l SubsequerE” cére]

PCT/US2003/013013

I Table XIV-VO-HLAATI0N |

_ . Smers-191P4D12B

Table XIV-VA1-AT101-9mers-
_191P4D12B |

Each peplide Is a portion of
SEQ 1D NO: 19; each start
position is specified, the length
of peplide is 9 amino acids,
and the end position for each
peptids is the start position

__pluseight.

_67_]| VAGTLSVHH [0.002]

72__|[ SVHHCACFE ][0.002]

63 ]| SASLVAGTL J|0.002

[ 58 | NePAsASLY Jjo0oz] -

102_|[ GLLKVRPLQ ][0.002]

“84_|| RFIQCLLLG ][0.002]

36 || FYFFLEMES ][0.002

26_|| PLYVFFIYF 10,001

1_33 Y YFYFYFFLE : 110.001]
| 48 | l_QéG.L_Ekt_G_ 0.001

88 || KLKKAFRFI ](0.001]

[ 16 || NFFLFFFLP |[0.001]
| 51 j{ GLELLGSSN }[0.001

81 || SFTKRKKKL |0.001

|11 ]l LRITFNFFL {0.001

~107_|[RPLQHQGVN][0.001]

128_|[FMQAAPWEG](0.001]

18 || FLFFFLPFP }{0.001;

[ %_|[ FRAGCLLL Jlocot

2 RRELLAGIL }{0.001

[ 24| PEPLWEF |[0.001

109 || LQHQGVNSC [/0.001

129 |[MOAAPWEGTI 0001

111_||HaGvNscDc|0.001 ]

L AGILLRITFjIO 001}

5_ /| GSSNPPASA |o.oo1v

45_|[HYVAGAGLE J[0.001

19 CERGYFQGI]LOM

42 ][ESHYVAQAHOO‘]

_ 44 _|[stvvaQaaL J{0.000]

100 ][ LLGLLKVRP 1(0.000|

70 ][ TLSVHHCAC |[0.000

35 || YFYFFLEME |[0.000]

4 _|[orLeLLes Jlo.o

| 127_|[IFMQAAPWE }(0.000

_58 ]| SNPPASASL [(0.000

CA 3066279 2019-12-30

B0_|| PPASASLVA |[0.000

Each peplide is a portion of
SEQ D NO: 23; each start
position is specified, the length
of peptide is 9 amino aclds,
and the end position for each
peptide s the start position

___Pluseight, |

Start | Subsequence” Score

—2_J[ARLRLRVMV][ 0.0

..7.1.. LSVHHCACE ][0.000

1_|/oARLRLRVM] 0000

85 || RKKKLKKAF |0.000!

4 |ILRLRVMVPP} 0.000

(o] koeicicch Joooo}

6 [[.RvMvpPLP] 0000

|_1_JLMRRELLAGI {0.000]

Table XIV-VI0-A1101-9mers-
191P4D12B

[Table XIV-V12-A1101-Gmers-
" 191PAD12B

Each peplide is a portion of -
SEQID NO: 21; each start
position is specified, the length

Each pephde Isa porhon of
SEQ 1D NO: 25; each start
position is specified, the length
of peptide is 9 amino acids,

and the end position for each

spmiebiommeie || okt senon
peptide Is the start position L. ____Pluseight

| Puseight | Start || Subsequencs |{Scorelf
Start ][ Subsequence [[Soore| 8 _J{scsysT jloot)
[ 9 JieTsDwWTW {0030} 3 |[SEEPEGCSY |{0.001]
i_6 )GELGTSDVV || 0,003 ] [ 9 }{CcSYSTLTTV [0.000
| 2 ||RCPAGELGT || 0.001 |1 || VMSEEPEGC }{0.000
| 8 J{LGTSDVVTV J| 0.000 |5 J| EPEGCSYST |[0.000!
[ 5 J|AGELGTSDV |{ 0.000 | _6 ]| PEGCSYSTL ||0.000
.3 || CPAGELGTS || 0.000 |2 _|[MSEEPEGCS j[0.000]
| 7 ||ELGTSDVVT ||0.000 | 4 || EEPEGCSYS [[0.000
[ 1 J[GRCPAGELG[0.000] .7 _J[EGCSYSTLT [[0.000
{ 4 |[PAGELGTSD || 0.000 - o

Table XIV-V11-A1101-8mers-
101P4D12B

Table XIV-V13-A1101-O9mers-
_191P4D12B

Each peptide Is a partion of
- SEQID NO: 23; each start
position is specified, the length
of peptide is 9 amino acids,

[ 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.

[sm | Subsequence |[ Score

[ 9 J[ADPQEDSGK ][ 0.020

[T J[savTvowA | o |

{ 2 || avrvovLap ][ 0.004 |

[ 4 J{ TvDvLADPQ || 0.002 |

| 3 || vivovLADe || 0.002 ]

and the end position for each
peptide is the slart position
[ Puseight |
[ Start |[Subsequence|| Score |
_ 7. JRvmypPLPS]| 0.024 |
|6 _j[RLRVMVPPL]{0012
8 |[VMVPPLPSL]{ 0.006 |
3 |[RLRLRVMVP|| 0. 0021
9 |[mvPPLPSLN [0.002 |

162

6 )| DVLADPGED i 0.001
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[VLADPQEDS ][ 0,000
LADPQEDSG [ 0.000 !

{oxoo\ti

[voveaorae [ 0.000 |

Table XIV-V{4-A1101-Omers-

) 191P4D12B
Each peptide Is a portion of
SEQ 1D NO: 28; each start
position is specified, the length
of peptide is 9 amino acids,
and the end position for each

peptide is the slart position 1
lus eight, [

" Start_|[Subsequence][Score]
|
|

_8 _||SASLVAGTL |[0.002

|INPPASASLY}[0.002]
1___||GSSNPPASA;0.001)
5  |{PPASASLVA{0.000}

"3 |[oNPPASASL][0.000)

[ 9_ J[AsLvaGTLs o.000]
| 7 _l[ASASLVAGT;}{0.000

[_2__ ][ssnppAsAS[o.000)

|6 _][PAsasLvAG]|o.000f

Table XV-V1-HAAL {01 |
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peplide is 10 amino acids,
and the end position for sach
peptide Is the start position
plus nine.

IStart]| Subsequence ||Score

[ 40 | VIWLGQDAK }{1.600]

364 ][ LWWWVLMSR |[1.200]

367 |[ VWVLMSRYHR ][1.200]

[260]] HIGREGAMLK ][0.800]

[434][ SVMSEEPEGR ]{0.800]

76 || AQELALLISK ][0.600

419 || RAEGHPDSLK _][0.600

368 || VLMSRYHRR /0.600

385 ][ KYEEELTLTR |l0480]

332 VLDPQEDSGK 1/0.400}

390} LTLTRENSIR }{0.300

|354]] GVIAALLFCL j0.270

[400][ RLHSHHTDPR |[0.240]

{301][ TLTRENSIRR_|[0.160]

| 19 [ LLULASFTGR I|o 120

CA 3066279 2019-12-30

: TabIeXV Vi -HLA-A1101-
_10mers-191P4D12B |
T Each peptide Is a portion of
SEQ ID NO: 3; each start
position is specified, the length
4 of peptide is 10 amino acids,
1 and the end position for each
peptide Is the start position
plus nine,

Start]] Subsequence |{Score|
106 || NPLDGSVLLR_[[0.120]
410{| SQPEESVGLR {|0.120
['60 ][ EQVGQVAWAR [0.108]

[189][ GTTSSRSFKH ]j0.090]

PCT/US2003/013013

“Table XVV1-HLAAIOT-
10mers-191P4D12B

Each poptide s a portion of
SEQ ID NO: 3; each start
position is specified, the length
of peplide is 10 amino acids,
and the end position for each
peptide Is the start position
________ . Pusnine.

[Star]|_Subsequence |[Score|

470][ EEEDQDEGK ][0.018

(185 ]| TEVKGTTSSR [0.018

[218][ GapLTCWVSH [{0018|

458 TELLSPGSGR |[0018

144 RVLVPPLPSL }/0.080]

45 | GQDAKLPCFY |[0.018]

369 ][ VLMSRYHRRK [[0.080

46 || QDAKLPCFYR |[0.012

l[275]] cPPPSYNWTR J[0080

[ 11| GPeawLLLLL ][0.012

[486 || VQENGTLRAK |[0.060)]

477 || GIKQAMNHFV |[0.012

I[88]| KGTTSSRsFK_|00co]

235|_RITHILHVSF_ |0, 012J

|37sj 'RRKAQQMTQK }|0.080]

164][ GLTLAASCTA [|0.012]

{349 1|_SVVVVGVIAA ](0.060

85 || KYGLHVSPAY }]0.012

[128 ][ RVSTFPAGSF ][0.060]

484 ]| HFVQENGTLR ]{0.060]

[z RLDGPLPSGY Jo0tz]

383][ TOKYEEELTL |[0.012]

[130]] STFPAGSFQA }j0.060]

i 119 ][ GADEGEYECR }(0.040]

373 | RYHRRKAQQM ][0.012

[ 25 || FTGRCPAGEL ][0.010]

|352]| WGVIAALLF_j{0.040

485]] FVQENGTLRA [0.040

131 TFPAGSFQAR {{0.040]

[229 ][ eLLaDARITH ][0.036]

| 41 || TvwiGaDAKL [0030]

365][ WVWILMSRY }[0.030

[221]] TowsHPGL [0.010]
236 | _ITHILHVSFL _|[0.010]
359][ LLFCLLWW ][0.008
(242][ VSFLAEASVR ][0.008

158]] ALEEGQALTL }{0.008]

257 ][ NLWHIGREGA 1[0.008]]

350 || WWVGVIAAL ][0030]

81 | LLHSKYGLHV ][0.008]

[111][ SLLRNAVOA 1]0030)

[351][_YwVGVIAALL {[0.030

| 63 || cQVAWARVDA }|0.027

[341 ] KQVDLVSASV |[007]

[443]| RSYSTLTTVR |j0.024

[600]] GIYINGRGHL 110.024

[252]] GLEDQNLWHI [0024]

{342} avpLvsaswv j{0.020)

| 61 ] aveQvawarv [[0.020]

249 ]{ SVRGLEDQNL }[0.020

{305 [ Lrvensaivy ]j0020

i[241 || HVSFLAEASV [/0.020

!| 83 I HVSPAYEGRV }/0.020

39 || wTvwLGQDA {|0.020

{315][ CHVSNEFSSR }{0.006]
{ 88 || LHVSPAYEGR }{0.008

156 || GPALEEGQGL |{0.006]
358][ ALLFCLLYW_][0.006]|

501 ][ IVINGRGHLV. ][0.006
201 | SAAVTSEFHL J[0.006
19 I:ALLHSKYGL 0.006

80 || ALLHSKYGLH 0006

[4%3] _&AKEIE_WX]E%
357 AALLFCLLWV [l0.008

97 || RVEQPPPPRN ][0.006
|352| CLLVWWWLM [[0.008

96 )| GRVEQPPPPR [|0.018]

163

204 RVDGDTLGFP [[0.006]

Iﬁs [ LLLLLLLASF [[o.008]
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[ Table XVV1-HAAT103-
| Omers-191P4D128

Each peplide is a porion of
SEQ ID NO: 3; each start
position is speclﬁed. the length
of peptide is 10 amino acids,
and the end position for each
poptide Is the start position

_ pusnne.

Each peplide is a portion of
SEQ ID NO: 15; each start
posttion is specified, the length
of peptide Is 10 amino aclds,
and the end position for each

peplide is the start position

_pusnne.

[ Start [ Subsequence J[Seore

Start ] V‘Subsequence ]_Scoré

8__|[RSQSEEPEGR)|0.012

312 || IVVCHVSNEF _[[0.006

4 |{HTDPRSQSEE|;0.001

[ 68 |[RVDAGEGAGE [0.006

[ 9_]lsaseepecRs|fooot]

8 ][ GAEMWGPEAW /0006

[ 6 ][oPRSQSEEPE]|0.000]

[262][ GVRVDGDTLG [[0.00€]

[ 5 _ ||TOPRSQSEEP{0.000]

223)[ CWSHPGLLQ 1[0.006}

3 __|{HHTDPRSQSE|0.000|

[ 8 )| EMWGPEAWLL 1}0.005

2 ||SHHTDPRSQS]|0.000

490 ][ GTLRAKPTGN ][0.005]

7_||PRSQSEEPEG]|0.000]

239|[ ILHVSFLAEA |0.004!

~1_|[ASHHTDPRSQ][0.000]

[a26]] SLKDNSSCSV J]0.004]

411 [_(_)PEESVGLRA 0,004

"~ Table XV-VO-HLAAT101- |
_10mers-191P4D12B |

Table XV-V2HLAAI 10T
L. 10mers-191P4D12B

Each peptide is a portion of
SEQ 1D NO: 5; each start
position is specified, the length
of pepfide is 10 amino acids,
and the end posttion for each
peplide Is the start position

| Jplusnte. ..

Each peptide s a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peptide is 10 amino aclds,
and the end position for each
peplide is the start position
plus nine.

['Stat ][ Subsequence |[score

[ 82 [ FTKRKKKLKK][2.000}

Start][_Subsequence |{Score

2 )| GQDAKLPCLY ||0.018

3 ][ QDAKLPGLYR ][0.008]

[ 96 ][ IaCLLLGLLK ][1.200

[ 75 _||HCACFESFTK]{0.600

[ 77 |[ACFESFTKRK{0.200

[ 3 ]| RELLAGILLR J[o.108]

10 J[ LYRGDSGEQV [{0.004|

[ 81 || SFTKRKKKLK ||0.100]}.

l_s 1 KLPcLYRGDS |[0.001]|

CLYRGDSGEQ {0.001

7 LPCLYRGDSG ||0.000]

[ 27 || LWFFIYFYF [0.090

(28 | WWrFIYFVRY Jjode0

'98_|[ CLLLGLLKVR ][0.060

[ 1 ][ LeapakLpcL |[0.000]

105_|[KVRPLQHQGV[0.060}

| 4 ][ DAKLPCLYRG }|0.000]

| 8 || PCLYRGDSGE |{0.000

|_.§. _J AKLPCLYRGD }{0.000)

13_][ ITFNFFLFFF |[0.060]

[ 8 || GLLRITFNF Jjo054]

122 || GYFQGIFMQA|(0.048

Table XV-V7- HLA A1101-

L JOmers-191P4D12B _ |

CA 3066279 2019-12-30

76 || CACFESFTKR [0.040

[ 102_[GLLkvRPLGH [003s]

1 79 J| FESFTKRKKK [0.030

[ 12 |[ RITFNFFLFF [[0.024

| 31 [ FIYEYFYFFL [(0.024)

[ 18 | FLFFFLPFPL |[0024]

[ 46_|[YVAQAGLELL [10020|

{78 [cresFTRKK][0.020]

164
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™ Table XV-V-HLAA 101
10mers-191P4D128

Ea-c:h-[;e_pude isa pomon of 1
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 posilion
.. ... Dusnne.
[ Start || Subsequence |{Score
|[ 66 ]| LVAGTLSVHH {{0.020

,| 94 ERFIQCLLLGL {lo 018
‘l 85 |[RKKKLKKAFR |{0.012
91| KAFRFIoCLL J[0012
29 | VFFIYFYFYF [(_)9_1_2_
10 || LLRITFNFFL |[0.012
(% ][HYVAQAGLEL][O___]
23_|[ LPFRLWVEF 0012
[ 0_|[ FrrLPFPLWY 0008
[_16_|[ NFFLFFFLPF ][0.008
[ 33 {[YFYFYFFLEM ][0.008

| 36 }| FYFFLEMESH }|0.008

[30_|[FLEMESHYVA[000e]

1
11 z_i QGVNgCDCEJIP 006

9 || LLRIFNFF ][0.006]
77 [ SvicAGFES [0008
65 _|[ SLVAGTLSVH |[0.006

_25_1[ FPLWEFIYF ]|0.008

GVNSCDCER
G

[ 30 A] FFIYFYFYFF_j[0.008]
[ 97 [ actiielukv][o00
[ 14 | TENFFLFFFL }{0.006
| 69 || GTLSVHHCAC|0.005]

113 0.006

6| LAGILLRITF_}||0.004
{ 37 |[YFFLEMESHY |[0.004

[ 59 |[NPPASASLVA [[0.004]

22 |{ FLPFPLVVFF ][0.004]

19 || LFFFLPFPLV }|0.004

_70 ;| TLSVHHCACF ||0.004
{ 92 |{ AFRFIQCLLL ]{0.004

i 95 || FIQcLLLGLL J0.004]
| 88 | KLKKAFRFI(ﬂ[OOOA

™4 [ ElAGILR Jjoa0d]

I 21 || FFLPFPLVVF J[0.003
[ 38_j[FFLEMESHYV}[0.003
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“Table XV-VEHLAAI101-
10mers-191P4D128
Each peptide is a portion of
SEQ ID NO: 19; each start
posilion is specified, the length
of peplide is 10 amino acids,
and the end position for each
peptide Is the start position
_Plusnine. ]
Start || Subsequence ]{Score
_32 | YFYFYFFLE }/0.002
[ 126 _{GIFMQAAPWE)0.002]
[ 123 | YFQGIFMQAA |j0.00

[ Table XV-VHLAAI 101
__ . \Omers-191P4D128

Each peptide is a portion of

SEQ IDNO: 19; each slart
positien is specified, the tength
of peptide is 10 amino acids,
and the end position for each
peplideis the start position
i_ _ plus nine.

St [ Subsequence [[Score

s UNE&F_FE_LETQQQ

[ 115 [NscoceraYF {oo]

[ 63 || sAsLvAGTLS '[0.000]

[ 86_|[ KKKLKKAFRF |[0002

[ 68_|[AGTLSVHHCA][0.000]

| 53_|[ELLGSSNPPA }{0.002

73 ][ VHHCACFESF [{0.000}

[61_|[GLeLLGsSNP]foatt
2_|| RRELLAGILL |[0001

[ 49 . ][ 0AGLELLGSS j[0.000]

1_ ][ MRRELLAGIL ;{0.000]

|| AGAGLELLGS [joo1]

67 || VAGTLSVHHC[0.000

_28 || PLWVEFIYFY 1/0.001]

e 62 | ASASLVAGTL 1/0.000}

| 41 J|EMESHYVAQA}{0.001

11| LRITFNFFLF |{0.001

107 ]@PLQHQGVNS 0.001

[Tablo XV-V10-HLAATO!- |
10mers-191PAD128 |

[ 34 [ FYFYFFLEME |[0.001

: 27 || IFMOAAPWEG][0.001

|_35_J| YPYFFLEMES 110.001)

24 | PFPLVVEFIY {0001

59 LLLGLLKVRP |[0001

[C64_|[ASLvasTLsv [[0001
I
|

90 i KKAFRFIQCL. J[0.001

HQGVNSCDC 0.001

[12¢ |[F FQGlFMQAAP o001

109 |[LQHQGVNSCDI[0.001

119 |[CERGYFQGIF 000t

“118 |[DCERGYFQGH|[0.001

128 FMQAAPWEG 0.000

| 118 |is SCDCERGYF“ 0.000

47 || VAQAGLELLG |{0.000]

| 54 ]LLGSSNPPAS 000

[=d

100 ] LLGLLKVRPL |(0.000]

68_|| SNPPASASLY J[0.000

103 ||LLKVRPLQHQ]|0 000

[121 ||RevFaGiFMal[o000

) 125 ||QGIFMQAAPW][0.000}

I e _|[KRKKKLKKAF [[0000

Each peplide is a portion of
SEQID NO: 21; each start
position Is specified, the length
of peplida is 10 amino acids,
and the end position for each
peplide is the start position
_plusnine. |

Start || [ Subsequence J|Score

PCT/US2003/013013

Scor

Starl | Subsequence |~

(& |[RvmMvPPLPSL [j0.120]

10_|[MVPPLPSLNP |[0.004

_2 |[GARLRLRVMY 0.002

RLRYMVPPLP (0001

“J[RRLRVMVEP J0.001]

Al
[_9_J[ vMVPPLPSLN 0001

[FOARLRLRVM |[0.001

|
I LRLRVMVPPL uo 000}
|

[tRwwveres oo

10| GTSDVWTVVL 1/0.030
KR ELGTSDWTﬂK) 001 J
_3_J[RepacELGTS 0.001

T |GELGTSOWT 0.000

[ 5 JiaTsowTv [oo0m]

AGELGTSDW /0500

6
_&_|[CPAGELGTSD[0.00
5 _|[PAGELGTSDV|[0000)

2 |[GRCPAGELGT][0.000

[ 1 JlrercpacELG][o000)

“Table XV-Vi1-HLA-AT101- |
10mers-191P4D128

Each peplide is a portion of
SEQID NO: 23; each start
posttion is specified, the length
of peptide Is 10 amino acids,
and the end position for each
peptide is the start position

[ #7_JLFFLFFFLPEP J[od00

CA 3066279 2019-12-30

pusnine. . |

165

Table XV- V12-HLA A1101-
10mers-191P4D128_

i E;ﬁ;pﬂde 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
peplide is the start position
. Plusnine.
[ Start rSubssquence HScore
i 10_j(CSYSTLTTVR }|0.008
[ _Jscsysurivijooos
1_|[SVMSEEPEGC]{0.004
6 || EPEGCSYSTL }{0.001)
1 SYSTLTNRE {0.000

3 lMSEEEE§.¢SY100Q
4 |[SEEPEGCSYS][0.000)
5_|[EEPEGCSYST {0,000}
8__||EGCSYSTLTT }[0.000
[7_|[Pecesverir Jlogu)
“Table XV-VIHLA-AT0T-
10mers-191P4D128

Each peplidels a porﬁon of
SEQ ID NO: 27, each start
position is specified, the length
of peptide Is 10 amino acids,
and the end posltion for each
peptide is the start position

_____ plus nine.

L
[ Start J[ Subsequence JlScore

J[LADPQEDSGK][0.200

[avivovLape j[0.002

[ o

[ 5 I_WBVLADPQ_E_uo.oozl
3
2—

['sQvTvovLAD }[0.002
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e a m s 1o e ohy

“Table XV-V13-HLA-A1101-
10mets-191P4D1 28

Each peptide is a portion of
SEQID 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

L _ . _plusnine i

[ StarUl_Subsequence]Score)
4 _||vIvovLADPQj0.002

7. |[DVLADPQEDS [0.001

8 |[VLADPQEDSG|[0.000!

1 |{[DSQVIVDVLA 0. .000}

Npp— | R

6 |[VOVLADPQED[0.000]

[0 ]/ADPoEDSGKG][0.000)

Table XV- V14-HLA A1 101-
10mers-191P4D1 2B

[Table XVIVA-HLA-A24-Smers |
191PADIZB |

Each pephde is a portion of
SEQID NO: 3; each star
position Is specified, the length
of peptide Is 9 amino acids,
| and the end position for each

| peptide s the start posilion
_Puseight _

St

t J Subsequence {| Score

PCT/US2003/013013

Table XVI-V1-HLAAZ4-9mers-|
| _lotpdD12B

Each peptide is a portion of
SEQ D NO: 3; each start
position is specified, the length
of peptide is 9 amino aclds,
and the end position for each
. peplide is the start poslition
_ Plus eight,

Subsequence | Score

L L

[484)[ HFVQENGTL }| 30.000

135} GSFQARLRL ]I 4.000 |

385} KYEEELTLT |[18.000'

135] QARLRIRVL ][ 4000 |

{705i] RNPLDGSVL |[ 12.000]

[292]] GVRVDGDTL 4000 |

[419][ RAEGHPDSL ][ 12.000]

[ 85 j[ KYGLHVSPA ][ 10.000 }

260][ HIGREGAML. || 4.000 |

[74 ][ EGAQELALL [ 4000 |

\[142][ RIRVLVPPL [ 9.600 |

[100][ QPPPPRNPL ][ 8.640 |

362 CLLVVVWVL | 8.400 |

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
peplide is the start posilion

| __ _Plus s nine,

I_Start iL Subsequer@ [§oore

[ 5 {[NPPASASLVA l0.004)
10 |[ASLVAGTLSV |[0 .001]

4 _|[SNPPASASLY[0.000]

| 8 ] ASASLVAGTL }|0.000]

"9 || SASLVAGTLS |[0.000]

[ 1_|[LossnPPasA[[o.000]

3 |[ SSNPPASASL |{0.000|

2 _}[GssnPPAsAS][0.000|

[_6_ ||PPASASLVAG[0.000]

[ 7 J[PasasLvAGT J[0.000]

[Fable XVI-Vi-HLA-A24-9mers-]
~19tP4D1B_

Each peptlde isa pomon of
SEQ ID NO: 3; 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.

Eﬂl Subsequence ll Score

[501,[ IYINGRGHL ][300.000]

[24]] EYECRVSTF |[150.000]

CA 3066279 2019-12-30

(3511 VWWVGVIAAL ][ 8.400 |

{14 [[_AWLLLLLLL }j 7.200 |

‘|41g|rQPEESVGL' 7.200 |

I145 VLVPPLPSL |{ 7.200 |

[106 NPLDGSVLL [ 7.200

{10 J[ wGPEAWLLL ]| 7.200 |

(r_—'_, VVLGQDAKL |[ 6.600_

[362]] MTQKYEEEL ][ 6.600 |

[ 71 I DAGEGAQEL || 6.336

[200]| RSAAVTSEF || 6.160

L s o

{222]] TCVVSHPGL || 6.000 l

‘[__[LCWSH _GL_LJI 6.000 |

325][ DSQVTVDVL ][ 6.000

[453]] EETQTELL || 6.000 |

[ 80 ][ ALLHSKYGL [ 6.000

202)[ AAVTSEFHL || 6000 |

11 |[ GPEAWLLLL ][ 6.000 }

[245]] CAEASVRGL |[ 6.000 |

[356][ 1AALLFCLL [ 5.760 |

352 WGVIAALL | 5.600

136 ][ TSOWTVVE |{ 5.600 |

{281][ NWTRLDGPL ][ 4.800 |

{13 EAWLLLLLL || 4.800

[188]] kGTTSSRSF || 4.000 |
[313][ YVCHVSNEF ][ 3.696 |
[17 ] _LoasF 173600 !
33|l VGVIAALLF || 3.000 |

[493][ RAKPTGNG || 2880 |

[236]]_ITHILAVSF ][ 2400 |
[477][ GIKQAMNHF || 2.400 |

48] ASVWWVGVI |{ 2.100 |

45 L_QDAKLPCF' 2000}

446][_STLTTVRE! || 1650

[452]| REIETQTEL || 1.584 |
[363][ LLvwwwvm [ 1.050
[231][ LQDQRITHI [ 1.000
373) RYHRRKAQQ ][ 1.000
[ 1 ][ MPLSLGAEM }{ 0.990
157]| PALEEGQGL || 0.864
232|] ODORITHL 1 0840
263][ REGAMLKCL J{ 0.800
93 J[ AYEGRVEQP || 0.750 |

312][_IYVCHVSNE ;[ 0.750

[278][ SYNWTRLDG ][ 0.750 |
131][ TFPAGSFQA |[ 0.750 |

207){ EFHLVPSRS || 0.700

|[355)[ VIAALLFCL_|{ 4.800

1 8 j[mwePEAWLL |[ 4.800 |

{ &_|[EMWGPEAWL][ 4000 |

126 || TGROPAGEL I[ 4400 !‘
|

{294} RVDGDTLGF || 4.000 |

166

{360][ LFCLLVWWWV [ 0.600_
|[—]| PSLNPGPAL || 0.600 |

[47@ SYSTLIT\R [ 0.600

3031 TRENSIRRL |[ 0.600

lﬁ3§ LEEGQGLTL |[ 0.600 |
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Table XVI VI-HLA- A24-9mers-
_191P4D12B.

Each peptide sa porﬂon of
SEQ D NO: 3; each starl
position is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptide is the start position
L_ puseight. |

l§ttar Subsequeneej' Scorel
i

27)]_THILHVSFL ] 0.600 |

[53 [ FYReDSGEQ [ 0550 |

320]| EFSSRDSQY ¢| 0500 |

165][ SFHSRSAA || 0500 |

213|[ SRSMNGQPL || 0480 |

[27][ GOTLGFPPL || 0480 }

{[250}] VRGLEDQNL || 0.480 |

384)] QKYEEELTL 1] 0.480 ;

251 RGLEDGNLW || 0432 _3

341 KQUDLVEAS [ 0432 |

73 || GEGAQELAL }| 0.400

27| PPSYNWTRL 1] 0.400 |

337)| EDSGKQVDL || 0.400 |

__j[ PAGSFQARL || 0.400 |

[378][ kAQQMTOKY il 0.386 |

28 || RCPAGELET_ q.a_gﬂ

144] RVLVPPLPS |[ 0300 |

214] RsMNGQPLT [ 0300 |

_RITHILHVS || 0280 |

55|
[58][ SGEQVGQVA || 0.252 |

148} LVPPLPSLN || 0.216

[110][ GSVLLRNAV ][ 0.216

217|| NGQPLTCVWV || 0.216

275)[ QPPPSYNWT [ 0.216_

[40][ vivwLGQDA | 0.216

[349]] SVWWGVA | o_2j

Table XVl-V2-HLA-A24—9mers—
1 91P4D1 ZB

Each peptlde isa portlon of
SEQID NO: §; 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.

Start [é—ussequence i Soorp

1 ][ GADAKLPCL [ 4000

CA 3066279 2019-12-30

PCT/US2003/013013

Tablo XVI-V2-HLAA24 Smers-
191P4D12B

[Fable XVFVG-HLA-A24-9mers-
191P4DIZB

Each peptide Is a portion of
SEQ ID NO: 5; each start
position is specified, the length
of peplide is 9 amino acids,
and the end position for each
peplide s the start position
_pluseight.

Each peplide Is a portion of
SEQ ID NO: 19; each start
position is specified, the length
of peplide is 3 amino acids,
and the end posilion for each
peplide is the slart position
_Dlus eight.

|Startl| Subsequenoe | _Score

Start'" ' Subsequenci" [ Score

|9 /[LYRGDSGEQ[ 0550

92 | AFRFICCLL {28000

8 /[LPCLYRGDS J{ 0.100 |

19 if LFFFLPFPL ||24.000]

§ || KLPCLYRGD || 0036

[ 2 [ aoakLPey |[ 0012

81 [ SETKRKKKL 22000

17 [ FFLFFFLPF_}[18.000

[ 8 [CLYRGDSGE|| 0.010

3 [DRLPELYRI[ 0010 |
4 [AKLPCLYRG 1] 0.002
7 {[PoLYReDSG [ 0.002

30 )| FFIYFYFYF_}{15.000
(141 TENFFLFEF 1{15.000

91 I KaFRFiocL [ 9600 |
A |
95 || FIQCLLLGL ][ 7.200

Table XVI-VT-HLA-A24-9mers-
191P4D128

58 1] SNPPASASL [ 7.200 |

{36 | FYPRLEMES ]| 650

Each pepude is a portion of

SEQID NO: 15; each start

posilion is spedﬁed, the length

of pepfide is 9 amino acids,

and the end position for each

peplide is the start position
plus eight.

47 || VAQAGLELL |{ 6.000

101 ][ LGLLKVRPL |[6.000 ]

15 || FNFFLEFFL |[ 5.760
[ 63 || SASLVAGTL |[ 5600 |

96 [ 1QCULGLL (4800 |

|Starﬁ[$ubsegt_lence | s_cf;r;

[ 12 I[_RIENFFLF_[] 4.800 |

| 7_ | RSQSEEPEG || 0,033

48 J| YVAQAGLEL |{ 4400 |

|3 j| HTDPRSQSE || 0014 |

[ 8 | SQSEEPEGR || 0012

9. || ILLRITENE_][4200
[7 ][ AGILLRITF_][3.600 ]

2 |[HHTDPRSQS ][ 0.012 |

22 j| FLPFPLVVF }} 3.000

5 |[DPRSQSEEP ]| 0.011

\ ...

[ 71 1] LSVHHCACF {[ 3.000

[ 4 ][ TOPRSQSEE || 0.002

10 {{ LLRITFNFF || 2.880

[ 23 || LPFPLWVFF || 2.880 |

[ 1 _1[sHHTDPRSQ |[_0.001

[ 6 J[PRSQSEEPE || 0.000

28 ||_WFIYFYF || 2800 |

31 [ FIYFYFYFF_{[ 2.400 |

Table XVI-V9-HLA- A24-9mers—
__1s1P4D128

13 || TTPNFFLFF_J[ 2400 |

88 )] KLKKAFRF ] 2400 |

Each peplide is a portlon of
SEQID NO: 19; each start
position s specified, the length
of peplide Is 9 amino acids,
and the end position for each
peplide is the start position

__pluseight_

116 }| SCDCERGYF || 2.000

2 || RRELLAGIL j] 1.440

5 || _LLAGILRI || 1400 ]

123 ] YFQGIFMOA 1[1.260

3 | RewASILL | 1200

24 i PFPLWVEF! ]| 1.050 |

‘Stan[ Subsequence ﬂ Score i

32 || vevevrrL || 20000

121 'RGYFQGIFM || 1.000

lﬁ [ FrLEMESHY [ 0.900

21_{[ FFLPFPLWV [ 0500 |

| 3 34 [FYFYFFLEM ll 33,000

167

[ 45 | HYVAQAGLE }{ 0.750
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Table XVI.VE-HLA-A4-Gmers-
191P4DI2B

Each peptide is a portion of
SEQID NO: 19; each start
posltion is specified, the length
of peplide Is 9 amino aclds,
and the end posttion for each
peplide is the start position

puseight.

rlartII.Subsequenoe I Score

(1 [ LRIFNFFL {0500

[ 20 ][ FFFLPFPLY_|[ 0.600 |

[ 20 || VFEVFYFY. (0800 ]

&7 | KLKIGERF [ 0600

122} GYFQGIFMQ ! 0.500

85 || RKKKLKKAF || 0480

(%4 || SHYVAQAGL |[ 0400 |

[ 93 1| FRFIQCLLL || 0400 |

2% || PLVVFFIYF || 0.360

107 |[RPLOHOGVN | 0300 |

[ 25 || FPLWEFFIY || 0252

% | HHCACFESF 0.240

.| el gl

50 ﬂ AGLELLGSS || 0.216

[ 60 | GTLSYHACA [ 0210 |

120 || ERGYFQGIF }{ 0.200 |

51 [ GLELLGSSN [ 0.480

[ 57 i| SSNPPASAS |{ 0.180 |

| 98 ]| CLLLGLLKV |{ 0.165 |

94 || RFIQCLLLG | 0.150 |

| 39 || FLEMESHYV || 0.150 |

59 ][ NPPASASLV ][ 0.150

[ 64 || ASLVAGTLS |[ 0.150

65 || SLVAGTLSV ][0.150 ]

27 | LWEFIVEY | 0150

;l GILLRITFN J[ 0.150 ]

[ 1_{ MRRELLAGI _9 44

62 || ASASLVAGT |} 0.120

124 || FQGIFMQAA }{ 0.120

6 || _LaGiLLRIT )| 0.120 |

109 | LOHQGVNSC |[ 0.120

{415 | NSCOGERGY 0120 |

| 5 i| GSSNPPASA ;| 0.100

| 55 | LGSSNPPAS | 0.100

D[M_QAAEWEET_H 9.1.0_0-

111 |[HQGVNSCDC || 0.100

CA 3066279 2019-12-30

Table XVFV6-HLA-AZ4-9mers-
TlgtPapizB |

Each pepﬁde isa podlon of
SEQ D NO: 19; each start
position is specified, the length
of pepflde is 9 amino acids,
and the end position for each
peptide is the start position

__ plselght.

Si;ﬁ-lajbsequence It Score |

[126 ][ GIFMQAAPW [ 0.100

[ 68 [ AGTLSVHHC j[ 0.100 |

(75 | HoAcFESFT 10100 |

70 || LsvHHCAC 0100 ]

[ 54 | LCossNPe |f 0.100

127 || IFMQAAPWE ]| 0.075

78 || CFESFTKRK |i 0.075 |

33 ||_YFYFYFFLE }| 0.060

_1_;5__[ NFFLFFFLP iLo 060 |

37 [ FFLEMESH | 0050

[ 35 J[ YFYFFLEME | 0050 |

(105 { KVRPLOHQG || 0.028 |

(.90 |[ kKaFRFIQC | 0.024

{[ 84 |[ KRKKKLKKA [ 0022

[ 102 ] GLLKVRPLQ || 0.021 |

{{ 108 ][ vRPLQHQGV |[ 0.018 |

[ 40 J[LEMESHYVA |[ 0.018 |

[99 ][ LLLGLLKVR ][ 0.018 |

[97 ]| acLLLGlIK 1] 0.018 |

PCT/US2003/013013

~rable XVIVIGHLAAZ: |
omers-191P4D128

anh peplide is a partion of
SEQID NO: 21; each start
position Is specified, the length
of peptide is 9 amino acids,
and the end position for each
peptids s the start position

___ puseight
| Start |{ Subsequence j{Score

8 || _Lorsowiv {[0.100
[ 3 || CPAGELGTS |o.100]
| 6 _|[ GELGTSDWV {|0.015
[ 4_|[ PAGELGTSD o001
[ 1 ][ GRCPAGELG |[0.001]

“Table XVIVI THLA-A24-
9mers-191P4D1ZB

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
peptide Is the start position
__ pluselght. {

5 RLRVMVPPL | sooo
8 || VMVPPLPSL |{7.200
1 |[awarrv Jjos0d]
. 7_ ]| RvMvepLPS ][0.300]
| MVPPLPSLN ||0.216}

[53 |[ELLGSSNPP || 0016 |

[ 43 ][ ESHYVAQAG | 0.017 |

128 || FMQAAPWEG |[ 0.017 |

9 |
.3 _J[RIRLRVMVP 0.020]
2__|| ARLRLRVMY [l0.018]
5[ LRVMVPPLP 0.002]

113 |[ NSCDCER | 0017

T7 jL ACFESFTKR ]| 0.016

4 |[LRLRVMVPP }[0.002|

Table XVI-V1 O-HLA A24-
Imers-191P4D12B |

“Table XVIVIZHLAAE
9mers-191P4D1ZB

Each peptide is a portion of
SEQID NO: 21; each start
position s spedﬁed, the length

of peplide is @ amino acids,
and the end position for each |
peplide is the start position .
___plus eight, ;

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
pluseigt |

Start‘ ||_Subsequence .iSwreI

| Start |{Subsequence]| Score

| 2 J[mseepeccs)0.180

| 2. |[RepAgELGT I[o300]

| 5 ) STSDWTW j0.188]

f |[EpEscsvst][o.150]

[ 5_J| AGELGTSDV j{0.150}

VMSEEPEGC][ 0.120 |
[ 9 |[csvstLriv][0.100

[ 7 [ELGTsow fafon

t ~y ol

_JlEccsystLT][0.100]

168
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“Table XVFVIZHLA-A2- [ 7_|[cssNPPASA][0100 [ Table XVILV-HLA-A24-
9mers-191P4D128 o B §_ ] d' PPASASLVA l0.010 10meI’S-1Qi1P4D1r§B f_
Each peptide is a portlon of 6 || PASASLVAG |[0.001 Each peptide is a portion o
SEQ ID NO: 25; each start L8 SEQ D NO: 3; each start
position is specified, the length o pimoeees position is specified, the length
of peptide is 9 amino acids, Table XVH-Vi-HLA-A24- of peptide Is 10 amino acids,
and the end posilion for each 10mers-181P4D12B and lgg eind‘ I?oslgo;in for.zach
peptide Is the start position Each peptide is a portion of peptide is the stari position
... Puseght _ -| SEQ ID NO: 3; each start ... plusnne |
Start Subsequence Score . [|position is specified, the length {[Start]| Subsequence | Score |
Y e a1 ann of peptide is 10 amino acids,
[8_Jiecsysirm]fo00 and the end position for each o ||MWGFEANLL 4800
f ,6 I_E_E_G_CSYST!:] 99_4_0_ l peplide is the start position "9‘6' [5GB'IE:~P}_I_‘ L';'édo"*
[ 3 _|[SEEPEGCSY|| 0018 i.. . . pusnine 296 || DGDTLG Lo 4 g
[ 4 |eepescsys][o0is] [Start]] Subsequence || Score 156 /[GPALEEGQGL[ 4.800 |
e [312][ IYVCHVSNEF J[277.200] 25 |[FTGRCPAGELY( 4400 |
Table XVIVISHLA-AZ- | a7 | RYARRKAGQT . o0 [381][QMTQKYEEEL]] 4400
Smers191PAD1ZB | ot ML 132 |[FPAGSFOARLY[ 4.000 |
Each peptide is a portion of [409 |[RSQPEESVGL|| 14.400 236 [ ITHILHVSFL || 4000 |
e Sl [ 85 i[KyGLHVSPAY][14000] 221 |[LTGVSHPGL | 4000 |
of peplide Is 9 amino acids, 1 {144 | RVLVPPLPSL ]| 12000 | 128 |[RVSTEPAGSF || 4000 |
and the end postion for each | 105 jl_RNPLDGgVLL 12.000 [137 [FQARLRLRVL|| 4.000 |
P " | [EleeweBse]  [arsaavisen o]
[‘Sart || Subsoquonce ||Soore 351} WVGVIAALL | 8400 [134 | AGSFOARLRL[_4.000
i
[ 1_|[SavivovLA |[0:210 | gg;ﬁm%.l ._:-_:%)_ 500 || GIYINGRGHL || 4000_
7_|[ ViaDPQEDS 1[0.120] il .,Vi.YV&VGVRGHLV = 8 EMWGEEAWL 4000
D ] 25] § 901} ITINGRDALY ) 0 e
l__3~ “[mmgglggml [158 | ALEEGQGLTL|[ 7:200 983 ]| TQKYEEELTL || 4000 |
== j[uxoposose 5572 [11 || GPEAWLLLLL][ 7.200 [150][LPSLNPGPAL ] 4000
4 ][ Tvoviora _"0’0121 [ 10 |WGPEAWLLLL][ 7.200 [ 16 J[ LLLLLLLASF | 3,600
[2 _] [QVVDVLAD 010 [354][ GviAALLFCL ][ 7.200 | 44 ||LGQDAKLPCFY( 3600
|[ADPEDSGK][0.002] 35 )[ETSOWTWA][ 6720 | 476 JEGIKQAMNHF| 3600
l 5. 1 VOvLAOPCE | '___i 41 |[TVVLGQDAKL][ 6.600 207 [EFHLVPSRSMI| 2.500
[291][SGVRVDGDTL[ 6.000 | 385 || KYEEELTLTR || 2.160
™ Tablo XVFVIAHLAAZS | [ 79 J[LALLHSKYGL | 6000 352 [ WWGVIAALLF || 2000 |
gmors-191P4DI2B | [439][EPEGRSYSTL|[ 6.000 252 [ GLEDQNLWHI{ 1.800
Each peptide is a portion of | { 72 [AGEGAQELAL][ 6.000 | (230 | LLQDGRITH! ;| 1.800
e [ 2221 TCWWSHPGLL] 6.000 | 452 || REETQTELL [ 140 |
, he T LVIIW RN Y et e
of peptide Is 9 amino acids, (355 | VIAALLFCLL || 5.760 347 | SASVWWGVI [ 1400 |
and the end posttion for each 231 [ LoDQRITHIL |[ 5.600 AYEGRVEQP
peplide is the start position [ WJLF\-H{E;ESGEQ 93 P 1.260
puseght 180 v [50"0 389 | ELTLTRENSI || 1.200
| Start [ Subsenuence [[Scor; 4o T/SVRGLEDGNL]| 4800 227 || RPGLLGDARII{ 1.200 |
{3 ][ SNPPASASL 72221 {248 [ FLAEASVRGL| 4800 | 445|] YSTLTIVRE] || 1.100 |
| 8| sasLvasTL |i5 l {13 [ EAWCLLLLLL ][ 4.800 | 124 [ EYECRVSTFP|| 1.050
ST JliwensR e | [RE2l[CUVWAMI 10
. 9 . ASLVAGTLS 9...' ] YNWTRLDGP 473 IDQDEGIKQAMIL‘I.OOB I
[ 4__|[[NPPASASLY |[0.150] 1280 4,800 =
| 4_|[neprsasiv o L 301 GPPPLTTERS [ 0500 |
7, 1/ ASASLVAGT [[0.120 [ RIHLIVEE || 420 | [136][SFQARLRLRV][ 0.000 |
169
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Tablo XVIFV1-HLA-A2S-
10mers-191P4DI2B_

Each- p;p@s a portion of
SEQID NO: 3; each start
position is spacified, the length
of peptide is 10 amino acids,
and the end position for each
peplide is the start posilion
___plusnine.
S_] Subsequence !f Score |
324 |[RDSQVTVDVLY] 0.800 |
279! SYNW;”DG 0.750

L. - .- s ey

(141 ] LRLRVLVPPL [ 0.720 |
[360][LFCLEWWW 10700

~Tablo XVIHVi-HLA-A
__ 10mers-191P4D12B_ |

Each peptide Is a portion of
SEQID NO: 3; each starl
position is specified, the length
of peptide is 10 amino acids,
and the enxi position for each
peptide Is the start position

| Plspine

PCT/US2003/013013

“Table XVIFV7-HLA-A24-
___10mers-191P4D128 |

Each peplide is 8 portion of
SEQ ID NO: 15; each start

position s specified, the length
of peptide Is 10 amino acids,

and the end postlion for each
peptide is the start posltion
... DPusnine.

Starl}| Subsequence j| Score

745 |[VLVPPLPSLN || 0216 |

974 LG('-IPPI;‘_SYNW 0‘216J

363 LLVWWVLMS ][ 0210 ]

451 | VREIETQTEL j| 0.660
GREGAMLKC

262 A 0.600
PPN | SO O | SO
250 WH'GT_EGAM 0.600

[320 |[EFSSROSQVT| 0.600_

276 |[PPPSYNWTRLI} 0,600 !

0.600

7 [AEMWGPEAW|
. Lo

348 )] ASVVVVGVIA }| 0.210

= Table XVIVZHLAADE |
10mars—191P4D12B .

Each peptide is a portion of
SEQ D NO: 5; each start
position is specifiad, the length
of peptide is 10 amino acids,
and the end position for each

70 0.528

VDAGEGAQE
L

341 |[KQVDLVSASVI| 0.504 |

258 LWHIGREGA |} , ¢ny

M

195 ][SFKHSRSAAV]{ 0.500 |

[444 [ SYSTLTTVRE]] 0.500 |

418 j[LRAEGHPDSL]| 0.480

212 PSRSMNGQP

336 QEDSGKQVD

L@.sjlyﬂﬂ@EN_QT_L__l.o.-@o

73 |[GEGAQELALL][ 0400

253 |VRVDGDTLGF|[ 0360

(199 | SREAAVTSEF [ 0308

o7 RVEQ:PPPR 0.300

214 ] RSMNGQPLT
c S

28 ,IRCPAGELETSI 0.§90_ |

49 |[KLPCFYRGDS| 0300 |

| 411 JQPEESVGLRA]| 0.252 |

(24 ][RLDGPLPSOV][ 026

[ 493 [|RAKPTGNGIY || 0240

=

[ 123 [GEYECRVSTF][ 0240 |

CA 3066279 2019-12-30

peplide is the start position
[ _ plus nine.

Startll Subsequencejl 05 || Score

“1_|[LGQDAKLPCL][ 7.200

10 J[LYRGDSGEQV]{ 5.000 ]

KLPCLYRGDS || 0.300

GQDAKLPCLY || 0.120

CLYRGDSGEQ][ 0011 |

LPCLYRGDSG}} 0.010

1

‘wtlolinal o

DAKLPCLYRG]| 0.010

AKLPCLYRGD|| 0002

PCLYRGDSGE | 0.002

(wfjeofion]i

|[aDAKLPCLYR][ 0001

Table XVil-V7-HLA- A24-
~_10mers-191P4D12B

Start][_Subsequence _ ][__oore
6_|[ DPRSQSEEPE {0010
[ 1 |[HSHHTDPRS@][0.010
2 |[SHHTDPRSQS | 0.010
5 TDPRSQSEEP 0.002 |
3 HHTDPRSQ;E_] [0.001 |
[ 7 || PRSQSEEPEG J[0.000]

Table XVIFVO-HLA-A24-

_ 10mers-191P4D12B

i Eaeh peplide is a portion of

i SEQ iD NO: 19; each start
postion s specified, the length
of peplide Is 10 amino acids,

and the end postion for each
peptide Is the stari position

L ......._Pusdhe.

Start]|_Subsequence Score.
330.00

45 }| HYVAQAGLEL

54 || RFIQCLLLGL |[72.000
[ 14 [ TRNEFLFFFL J[43.200)
92 J[ AFRFIQCLLL }[20.000
30 |[ FRIYFYFYFF ]{18.000
21 || FELPFPLVVF [{18.000
16 |{ NFFLFFFLPF ][12.000
91 || KAFRFIQCLL }{11.200
29 [[ VEFIYFYFYF ][10.000
122 || GYFQGIFMQA |{ 8.400
57 |[SSNpPASASL |[7.200
95 || FIQCLLLGLL || 7.200

| Each peplide is a portion of
1 SEQID NO: 15; each start
position is specified, the length
of peplide is 10 amino acids,
and the end position for each
peptide is the start position
[ __plusnine.

[Slaﬁ[FSubsgﬂggnce J[Scor-e

[ 9 |[ SQSEEPEGRS |[0.120

[ 8 J[RSQSEEPEGR |[ 0.030

1 4 HTDPRSQSEE 10,013

170

62 || ASASLVAGTL |} 6.600
12 || RITENFFLFF || 4.800
18 || FLFFFLPFPL ][ 4800
|| ESFTRRKKKL [[4.400
| ILLRITENEF (4320
3 |{_GILLRITFNF_|[4.200
27 || LWFFIVFYF |{4.200
31 ||_FIYFYFYFFL ][ 4.000 ]
! 1~0_LI_~!.RITFNFFL 1| 4.000
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“able XVIFVGHLAAZ:
___ 10mers-191P4D128

Each peptide is a portion of
SEQ ID NO: 18; each start
postilon is specified, the length
of peplide is 10 amino acids,
and the end position for each
peptide is the slart position
_.. Pusnne.

Start{l Subsequence || Score
46 || YWAQAGLELL | 4.000

100 ][ LLGLLKVRPL || 4000

43 J[ESHYVAQAGL [[4.000 |

25 |[ FPLWFRIYF || 3600 |
22 || FLPEPLWVEF 3600 |

(3 || YFYFYFFLEM J[330

(115 |[NSCDCERGYF | 2400
6_|[ LAGLLRITF 240

[~ Table XVILVG-HLAAZ-
| 10mers-191P4D128

Each peptide is a portion of

SEQ ID NO: 19; each slart

position Is spacified, the length

of peptide is 10 amino adids,

and the end position for each

peplide is the start position
plus nine.

Start|| Subsequence || Score

64 | ASLVAGTLSV ][ 0.150

39 |[FLEMESHYVA ][ 0.150

128 |[FMQAAPWEGT]} 0.150 |

[125 |[QGIFMQAAPW][ 0.150

9 [ NPPASASLVA | 0.150

69 || GTLSVHHCAC [} 0.150

7_|[ AGILLRITFN J[0.150

41 |[EMESHYVAQA|[ 0.150

118 [ DCERGYFQGI |[2.160

68 ]| AGTLSVHHCA || 0.140

4| ELAGLRT 2100

24 |[ PFPLWFFIY {0426

PCT/US2003/013013

Table XVII-VO-HLA-A24-
|___ 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 posttion for each

peptide Is the start posiiion
plus nine. ]

Start}] Subsequence - Score |

102 | GLLKVRPLGH || 0.015

[71 ][ LSVHHCAGFE [[0.015 |

106 |{VRPLGHOGVN}| 0.015 |

65 ][ SLVAGTLSVH |[ 0.015 |

113][GVNSCDCERG][ 0.015

Table XVIFVAGHLAAZS-
_ 10mers-191P4D12B

13 || ENFFLFFF || 2,000

28 || WFEIYFYFY || 0120

70 J{ TLSVHHCACF | 2000 |

49 || QAGLELLGSS || 0.120

[5 || LLAGILLRIT | 0.120

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.

23 || LPFPLVVFFI || 1680 !
2 | RRELLAGILL |[1.200

[ 72 || SVHHCACFES || 0.110 |

“Start |[ Subssaquencs J[Soore]

{90 || KkaFRFIQCL [ 0.960

LGSSNPPASA |{ 0.100

123 ]| YFQGIFMQAA Jf 0.900
8 i| FFLEMESHYV || 0.900

55
[114 [ vsCOCERGY] 0100

["10_|(Grsowivw |[p.720]
[ 3. |[RopAGELGTS o300

[ 54 || LLGSSNPPAS || 0.100

35 [ YFYFFLEMES ][ 0680

[48_ || AQAGLELLGS |{ 0,100

32 JIYFYFYFFLE { 0.600

19 || LFFFLPFPLV || 0.600

1 ][ MRRELLAGLL ]| 0.578

34 |{ FYFYFFLEME |[ 0.500

56 | GssnPrAsAs|[0.100]

63 || SASLVAGTLS [{ 0.100

AGELGTSDWV J{0.150
[ 9 JlLGTSDWITWV |[0.140
[ELGTSOWTV |[0.100)

67 || VAGTLSVHHC || 0.100

|37 || YFFLEMESHY | 0.500 |

20 [{ FFFLPFPLW [ 0.500

(36 J[FYPrLENESH 0500

84_ || KRKKKLKKAF (0480

86 || KKKLKKAFRF ][ 0.400

11 J[ LRITENFFLF ][0.360

87 || KKLKKAFRF! ) 0.360

107 J|RPLGHQGVNS[ 0.300

105 [KVRPLHOGV][ 0288

78 || CFESFTKRKK || 0.083

8

L_7_J{GELGTSDWVT |i0.015]
|_4 _]ICPAGELGTSD||0.012
| PAGELGTSDV [{0.012

[ 127 [[FMarRPWEG || 0083

17 || FFLFFFLPFP }| 0.075

GRCPAGELGT|{0.012]
[ 1 _|ITGRCPAGELG}[0.010]

[ 120 [ ERGYFQGIFM ][ 0.050

81 || SFTKRKKKLK ][ 0.050 |

101 | LLLKVRPLQ (0021

121 [ RevFaGIFM [ 0020

B || KLKKAFRF1Q |[0020

108 [PLOHOGWNSC][ 0016

{ 73 | VHHCACFESF [[0.240

50_j[ AGLELLGSSN [[0216 |

%9 || LLLGLLKVRP || 0.018

['58 ] CLLLGLKVR J[0016

{47 || VAQAGLELLG ][ 0018

119 ][ CERGYFQGIF |[0:200

58 |{ SNPPASASLV || 0.180

97 J| QCLLLGLLKV |[0.165

53 |[ELLGSSNPPA [[0.150

CA 3066279 2019-12-30

{112 [aGwNscocer][0.017 |

[ 51 || GLELLGSSNP || 0.015 }

1110 [jaHQGVNSCDC][ 0015 |

{26 || PLvvrrIvEY J[0015 |

17

Table XVII-Vi1-HLA-A24-
10mers-191P4D128

Each pepfide is a portion of
SEQ ID NO: 23; each start
position is specified, the length
of peplide is 10 amino acids,
and the end position for each
peplide Is the start position
__pluspine. ]
Scor
e

b R

| start J Subsequence

8 |[RVMVPPLPSL 12600|
5__|(LRLRVMVPPL |0.600]

~1_|[FoARLRLRVM][o.500]
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“Table XVI-V{-HLAAZ- “able XVIFVA3-HLA-AZS- start|[_Subsequence || Score
| 10mers-191P4D128 _ | _10mers-191P4D128 202 || GVRVDGOTL 200.03‘
Each peptide is a poriion of Each peptide s a portion of N 0,
SEQID NO: 23; each start SEQ ID NO: 27; each start o000

position Is specified, the length posilion Is specified, the length 100 QPPPPRNP Ll o
of peptide is 10 amino acids, of peptide is 10 amino acids, B | B 1'2‘0‘60
and the end position for each and the end position for each 138|| QARLRLRVL J 0
peplide is the start position peptide [s the start position | K p——— -
plusnine. plus nine. 108 ][ [ NPLDGSVLL |[80.000
Start Subsequenoe—I Szor | Start | [ Subsequence ][Score| 26 || TGRCPAGEL }160.000
i g 1_|[DsQvivovLAjjo210] (42| RLRVLVPPL_][40.000
9 |VMVPPLPSLN|0216 (7_|[oViADPQEDS|[0.150)] (202 | AAVTSEFHL |[36.000)
[ 2 JoRRRMVO) I vvDviADealooz2 (17 |[ GPEAWLLLL |24 000
[6_JRuRvierLr o0z 2_|[SQVIVDVLAD|[0015 42 | WLGQDAKL |[20.000
[ £ IRLRLRVMYPP][0.028] 3_|[QVIVDVLADP |[0014 1 || MPLSLGAEM ][20.000
[ 10_J[MVPPLPSLP][0.018] 8 _|[VLADPQEDSG|[0012 351 VWVGVIAAL |[20.000
T .{.ﬂ@?"&ﬁé" 0015} [ 9 |LaoPaEDSGK|j0012 352)|_WGVIAALL |[20.000]
3 lIARLRLRVMVP;[0.002] ~5_||[TVDVLADPCE [0010 223]| CVVSHPGLL [[20.000
“Table XVIVAZHLA-AZS- | : ‘VDVLADEQE'JE)OOZ 3 ][ EAWLLLLL Hi2000
ai gl
Each peplide Is a portion of e s 80 || ALLHSKYGL }|12.000
SEQ ID NO: 25; each start Tal:lg XVIF}’;:};:%? 2/!\32* 356 ) IAALLFCLL _][12.000
posltion_is specified, the length . lumers- 4 e o) 277 l PPSYNWTRL l a.ooﬁ
of peptide is 10 g.minO aclds, Each pepiide is a portion of == ‘ r
and the end position for each SEQ ID NO: 29; each start 495][_KPTGNGIT_|[8.000]
peplide lslthe §:1ad position position is specified, the length 135]] GSFQARLRL |f 6.000 |
_ .. _ . pusmne.  __ of peptide is 10 amino acids, = :
Start [ Subsequence ||Score and the end position for each 8 J[ EMWGPEAWL | 6,000
t equence ;| Scar i
STL 16000 Il peptide Is the start position 145][_VLVPPLPSL_|| 6.000 |
__6_J||EPEGCSYSTL 1i6.000 _plusnine. [450][ TVREIETQT |[5.000]
11_J{ SYSTLTTVRE |[0.500 Start ]| Subsequence [[Score] 222|| TCWSHPGL || 4.000]
{3 ][MSEEPEGCSY]0.180 [ 3 _|/ssnppasasL[7.200 325]] DSQUIVDVL || 4.00
_1_J{SVMSEEPEGC|0.150 8 || ASASLVAGTL][5.600] 287 | GPLPSGVRV |14.000
2_]|VMSEEPEGCS){0.120 4_||SNPPASASLY}|0.180 362|| CLLVWWVWWL || 4000
_8 ||EGCSYSTLTT ;j0.100 10_J[ASLVAGTLSV/0.150} 10 [ WGPEAWLLL |[4.000
5 _ILGCSYSILITY 10:100 [ 5 _J[NPPASASLVA|0.150) 260 HIGREGAML | 4,000
5_I|EEFEGCSYST)I0.0ISI .9 J|SASLVAGTLS}{0.100 410|[ SQPEESVGL |[ 4.000
4] SEEPEE‘leSJI 0.018| 1 JLGSSNPPASA][0.100 (3eal VIAALLFCL 1l 4000
_10_|[cSYSTLTIVR {0.012 2 JlessNPPASAS|[0.100] 05| RNPLOGSVL |[4000]
7_|[PEGCSYSTLT jjooot]| - [(7_|[PASASLVAGT][0.012 =2 || EGAGELALL 4000
ey rve B WO GE U Ty F) T L)
L 1951955__191549_123__ — __..\71. S 407 || DPRSQPEES || 4.000
Each pepiide is a portion of Table XVRLS P;"[')'f;?"g'“e’s' 419 || RAEGHPDSL ][ 3,600
SEQ ID NO: 27; each start = - 45| LAEASVRGL || 3.600
ition is specified, the length Each peptide is a portion of 28 SVRGL |3
position is sp el ! Lot
of peplide is 10 amino acids, | SEQIDNO: 3; each start 203][ AVTSEFHLV_[{3.000 |
and the end position for each i POSflﬂoﬂpu'ZSllmgﬁedl. the l;r;glh 275][ QPPPSYNWT | 2.000 |
paptide is the start position | of peptide Is 9 amino acids, '
plus nine. and th;e end position for each ﬂ_ﬂj_S_Ri_D_S_QVLV_ .?_2091
= = paptide Is the start position 150]| LPSLNPGPA ([ 2.000
[ st [ Soboegonce Yoore 4 ... puseigt [367)] AALLFOLLV 1800

172
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Tablo XVIII-VA-HLAB7-9mers-
191P4D12B_

anh peptide is a portion of

SEQ D NO: 3; each start

position is specified, the length

of peplide is 9 amino acids,

and the end position for each

peptide is the slart position
_plus eight.

Start_"_. Subsequence |I~S;)ore ]

571 MSRYHRRA [ 1500

133][ PAGSFQARL |[1.200 |

Table XVIII-V1—HLA B7- 9mers—
191P4D128

i pussight |

Each peptide is a portion of
SEQID NO: 3; each start

position is specified, the length
of peplide is 9 amino acids,

and the end position for each
peplide is the start position

PCT/US2003/013013

Table XVII-V2-HLA-BT-9mers-
191P4D12B

Each peptide is a portion of
SEQ 1D NO: 5; 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 elght. R

[Star][ Subsequence |{ Score |

|Start|[ SubsequenogJLscore

[302][ FPRLTTEHS [ 0400

2 |[ QDAKLPCLY _1[0.002}

237[ THILHVSFL }{ 0400

7_j| PCLYRGDSG {0.001

[493]] RAKPTGNGI |[1.200

250 VRGLEDQNL || 0400

14 || AWLLLLLLL Lz_gg 1

36 || TSDWWTVVL 3] 1.200 |

73 || GEGAQELAL 1] 0400 |

[ 9 [ MwGPEAWLL |[ 0400 |

Table XVIII-W-HLA-B7-9mers-
191P4D12B

453} EIETQTELL |{1.200 |

213][ SRSMNGGQPL || 0400}

(157 [ PALEEGQGL |[1.200]

337]{ EDSGKQVDL ][ 0400 |

[348][ Aswwwevi (1200

289][ LPSGVRVDG | 0300

[249]] SVRGLEDGN | 1.000 !
374][ YHRRKAQQM [ 1.000 ]

[ 110]_GSVLLRNAV || 0.300 |

[441][ EGRSYSTLT [[1.000]

363 LLWVWVLM_ (7000

345 LVSASWWV_][1.000

1261 ECRVSTFPA |{1.000

[ 64 \ QvAWARVDA ][0.750 |

103][ PPRNPLDGS 1] 0.600 ;

(358 ][ ALLFCLLVV. 3| 0.600 |

78] APSVTWOTE || 0600

[501]| IYINGRGHL ] 0.600 |

1)
T

[151][_ PSLNPGPAL [ 0.600 |

50 || LPCFYRGDS |[0.600 |

139 EPEGRSYST || 0.600

(47| ShsvwwveV. | 0600

349)|_SVVWVGVIA ]| 0.500 |

1360]|_VVWVGVIAA [ 0.500 |

[354][ GVIAALLFC {0500 |

23 || ASFTGRCPA [ 0.450 |

29 || CPAGELETS | 0400 |

446} _STLTTVRE! }{0.400 |

297||_GDTLGFPPL | 0.400

232][_QDARITHIL_][34%0

{117)| AVQADEGEY || 0300 ;

Each peptide is a portion of
SEQ D 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

pluseight

[216][ MNGQPLTCV 1] 0.300

gt;rl--' Subsequence Soo;fg

[147][ VPPLPSLNP |[0.300

[137]] FQARLRLRV |{ 0.300

| RsasEEPEG [o010

[ 67 ][WARVDAGEG 0.300

DPRSQSEEP_|[2.000
L.
L.

[342][ qvDLvsAsv ][0.300]

|
|| _SQSEEPEGR {0.010]
|[_HHTDPRSQS |[0.005

[462]] SPGSGRAEE 1[ 0300}

[ toPRSQSE 0,003

(214|[ REMNGGPLT j{ 0.300 |

[ ToPRSQSEE _[0.001;

211}{ VPSRSMNGQ || 0.200

][ stHTDPRSQ }{0.001

217{[ NGQPLTCVV | 0200

5
7
8
2
3
4
K
6

Il PRSQSEEPE ]{0.000]

35 || ETSDWIW {0200 |

154][ NPGPALEEG ][ 0.200]

Table XVIII-V9~HLA B7 9mers-
191P4D12B

Table XVill-V2- HLA-B7 9mers-
191P4D12B

Each peplide 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
____pluseight

I[start]| subsequence | 'IScore]

ow

[263][ REGAMLKCL [ 0.400 )

281 || NWTRLDGPL 0400

390][_LTLTRENSI | 0.400 |

484][ HFVQENGTL 1] 0400

452]_REETQTEL || 0400 |

384]| QKYEEELTL [[0400

CA 3066279 2019-12-30

| 1 || capakipcLjit.200)

1.6 I[ LPcLYRGDS [l0.600)

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

__pluseight.

|Star‘tﬁ' Subsequence || Sc Fore ]

[ 48 || YVAQAGLEL || 20.000 |

| 92 ]| AFRFIQCLL ]| 12.000 |

| 91 {{ KAFRFIQCL ]{ 12.000 |

| 63 || SASLVAGTL | 12.000 |

1.3 || DAKLPCLYR 110045

(.47 |{ VAQAGLELL ]| 12.000 |

[ 8 ] ctyreDsGE 0.010]

| 50 || NPPASASLV || 4.000 |

[.9_|[ LYRGDSGEQ _}{0.010]

[ 95 || FIQCLLLGL ][ 4.000 |

[ 5 || KLPCLYRGD }{0.010

[ 96 || IQCLLLGLL ][ 4.000 |

| 4 | AKLPCLYRG 110.003)

[ | PNFRLFFEL || 4000

173
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FTablo XVIIL Ve HLA-BT-9mers-
| 1otppizB |

Each pephde is a portion of
SEQ ID NO: 19; each slart
position is specified, the length
of peplide is 9 amino acids,
and the end position for each
peplide is the start posilion

. Pluseight
[Startl{ Subsequence | Score
101 }} LGLLKVRPL )| 4.000
58 ] SNPPASASL ,{ 4.000 |
121} RGYFQGIFM || 1.000 |
106 ][ KVRPLGHQG |[ 0.500 |

Table XVII-VG-HLA- B7-Bmers-
191P4D128B

Each peplide Is a portion of
SEQ ID NO:; 19; each start
posillon s spacified, the length

of peptide is 9 amino acids,
and the end posilion for each
{ peptide Is the start position

_ Puselght

Star] Subsequence Scori

111][HagvNscDG ]| 0.100

PCT/US2003/013013

Table XVlIl V9-HLA B7-9mers-
191P4D128

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 slart position
L __._ pluseight

[t Subsoguence [ Score_

[ ] [ TKRIKKLKK | 0010 |

7 [ AGILLRITF_|{ 0.090 j

[ 49 ][ oAGLELLGS [ 0.060 |

[64 |[ ASLVAGTLS [ 0.060

[ 5 ||_LLAGILLRI_][ 0400

50 | AGLELLGSS |[ 0060

90 ][ KaPRFiac |[ 0010 |

Ti2][QGVNSCOCE | 010 |

42 |[MESHYVAGA [ 0.010

[107 || RPLQHQGVN |[ 0.400

39 || FLEMESHYV || 0.060 |

[ 4 ][ ELLAGILIR [ 0.010

82 | FTKRIGOK [[ 0010

2 [ LPPPLWWFE [ 0400

66 || LVAGTLSVH || 0050

88 || KLKKAFRFI [ 0400

44 | SHYVAQAGL || 0.400 |

72 || SVHHCACFE || 0.050

43 ][ ESrvvAoAG [ 0010

KRKKKLKKA || 0.010

113 ][ GVNSCDCER | 0.050

"99 |[ LLLGLLKVR [ 0.010 |

[191[ LFrrLPFPL ][ 0.400

48 | POAGLELLG [[ 0080

ELLGSSNPP |[ 0010

B1 [ SFTKRKKKL ][ 0400

(25 || FPLVVFIY [ 0400_

40 |[LEMESHYVA 1 0030 |

114 ][ VNSCDCERG [ 0010 |

77 | ACFESFTKR [ 0030

(32 |[_ IVFYFYFFL_J[ 0.400

116} SCOCERGYF || 0.009

3 1 ReLLAGILL 1f 0.400 ]

F15]] CERGYFQGI || 0400

67 || VAGTLSVHH [[ 0,030

51 j| GLELLGSSN | LOOOS{

22 || FLPFPLWF [ 0.030 |

24 || _PFPLVVFFI l| 0.004 |

76 |[ CACFESFTK |[ 0.030 |

[ 9 | FReiocLLL ] 0400

20 || FFFLPFPLV ][ 0.030

[127] “IFMQAAPWE || 0.003 |

61 || PASASLVAG || 0.003

MRRELLAGI || 0.400

LRITENFFL || 0.400

57 |  ssraSas I 0030 ]

[1i8|[DcEReYFag [ 0003 ]

-4

71 |[ LSVHHCACF || 0.020

[ 55 ][ LGssNPPAS ][ 0.020 |

ASASLVAGT || 0.300

106 VRPLQHQGV i| 0.020

Table XVIil-V11-HLA-B7-
Omers-191PADI2B__

A
(]
6 || LAGILLRIT_ | 0.300 |
62
[ 68

AGTLSVHHC || 0.300 _]

21 |{ FFLPFPLVV {| 0.020

60 |[ PPASASLVA || 0.200

[0 [ LLRTENFE_|[ 0200

12 || RITENFFLF || 0.020 |

98 J| CLLLGLLKV |} 0.200

65 || SLVAGTLSV || 0.200 |

(9 J[_ILLRTENF [ 0.020 ]

115 ][ NSCDCERGY |[ 0.020

56 |[ GSSNPPASA |[ 0.150 |

129 MOARPWEGT]] 0.150

[ 13 J| ITFNFFLFF_j{ 0.020

Each peplide is a portion of
SEQ D NO: 23; each start
posiiion is specified, the length
of peplide is 9 amino aclds,
and the end posifion for each
peptide is the start position
plus eight.

125 | GIFMQMPW [ 0020 |

LS_t_ar§[ Subsequence [ Score_

2 || RRELLAGIL ][ 0.120

70 | TLSVHHCAC ][ 0.100

[109][ LaHQGVNSC][ 0.100

[ 69 3| GTLSVHHCA |- 0.100 |

8 || GILLRITFN j| 0020

L s trmem e

[ RLRVMVPPL |[40.000

31 | FiveYeYFF_|[ 0.020 |
102][ GLLKVRPLQ ][ 0015 |

['80 ] ESFTIRKKK ][ 0015

QARLRLRVM |[ 30.000

VMVPPLPSL |{ 6.000

RVMVPPLPS |} 0.450

[ 28 }| WFFIYFYF _|| 0.100
34 ][ FYFYFFLEM

125 QGIFMQAAP |[ 0010

e ||~ —~§

MVPPLPSIN 1[ 0.100 |

128 [FMOARPWEG 0010

18 |[_FLFFFLPFP i 0010 |

[ eo

RLRLRVMVP lLo 100 |

ARLRLRVMV [ 0.090

00 |
J
54 1| LLGSSNPPA } o._ o_qj
L27 LWF_FIYFY. 0.100 |

(o7 ][ ciuieiix [ 0010

100 [ LLGLLKVRP [ 0010,

124][ FQGIFMQAA ][ 0-100 |

123[ YFQGIFMQA || 0010

LRVMVPPLP |[ 0.001 |

!-c-ic: X

[ LRLRVMVPP 1] 0.001 |

[75 | FcACFESFT ]| 0.100

CA 3066279 2019-12-30
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Table XVIil-V12- HLA B7-
Smers-191P4 PAD128

“Each peplide Is a portion of
SEQ ID NO: 25; each start
position is speciﬁed the langth
of peptide is 9 amino aclds,
and the end position for each
peptide is the start position
pluselght.

mmequenm Score
5 J|EPEGCSYST}} 0600
9, [osYSTLTTV | 0200
[ 7 J[EccsysTLT][_o.100 |
1 JlvmsEepecd] 0100 |
[ 8 |[cesysTLiT]| 0.100 |
{6 ][PEGCSYSTL]|_0.040
2 |[MSEEPEGCS][ 0.009 |
4 ||EEPEGCSYS]|_0.002 '

[3 [ssemsecsv[ 0.001 |

Table XVIII-V13-HLA-B7-
9mers-191P4D12B

Each peptide Is a portion of
SEQ ID NO: 27; each start
position is specified, the length|
of pepfide is 9 amino acids, |
and the end position for each
L peptide is the start position

plus eight.
Startﬂ ‘Subsequence || Score ]
1 J[SQvIvOwA [ 04w |

6 [ DVEAGPGED || 0050 |

Table XVIII-V1 4-HLA-BT-
9mers_-191P4D12B

méach 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

peplideis the start posilion
plus eight.

Sta;tl Subsequence || Score I Score

[ NPPASASLY |} 4. 4,000 |

|[SNPPASASL ] 4.000 |

[ AsastvaGT ][ 0.300 ]

[[QvTvoviap |[ 0.050 |

VLADPQEDS |[ 0.030 |

TVDVLADPQ | 0.015 |

J[ vrvovLAoP [ 0.010 !

'8_|[LADPQEDSG][ 0.008 |

(D

[ 9 |[ADPQEDSGK][ 0.003

5 ]| VDVLADPQE || 0.001

Table XVIiI-V{4-HLA-B7-
L ‘9mers-_191P4D128

Each peptide is a portion of
SEQ ID NO: 29; each start l
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

3

7

[ 5 |[PPASASLVA || 0.200
_7_|[ GSSNPPASA|[ 0150 |
9 || ASLVAGTLS ][ 0060
[2 |[sswepasas | 0.0 |
{6 |[PasasivaAG | 0003 |

Tab|e X|X Vi -HLA B7-10mers-
191PAD12B |

Each peptlde is a portion of
SEQ ID NO: 3; each start
position is spacified, the length
of peptide Is 10 amino acids,
and the end posilion for each
peplide is the start position
Plusnine,

[S_ta[tll__bsequence |_Sc_oLe_|

249 || SVRGLEDONL | 2°%°°]

150 || LPSLNPGPAL | ™4

== 1zoooJ

[156 || GPALEEGQGL |[80.000]

132 | FPAGSFQARL |[80.000}
407 || DPRSQPEESV }{60.000}
302 |[ LTRENSIRRL |[40.000]
144 | RVLVPPLPSL |[30.000]
11 | GPEAWLLLLL }{24.000]
439 || EPEGRSYSTL | [24.000]

350 J[ WWVGVIAAL ][20.000]

PCT/US2003/013013

Table XIX-V1 -HLA-B7-10mers-
_191P4D12B

Each peptide Is a portion of
SEQ D NO: 3; each start
postiion is specified, the length
of peptide is 10 amino acids,
and the end posilion for each
peptide is the start position
plus nine.

[start]] Subsequence |[ Score |

99 || EGPPPPRNPL ][ 9.000

738 || QARLRLRVLV |[2.000

276 |[PPPSYNWTRL |[ 8.000 |

227 | HPGLLQDARI |[ 8.000 |

(500 [ GIYINGRGHL |[6.000]

351 || VWVGVIAALL ][20.000]
[354 ][ oviaaLLFoL |[20.000)
[ 41 ][ TvvLGaDAKL }{20.000]
{134 || AGSFQARLRL {[18.000
178 J{APSVTWDTEV }{12.000
13 [ EAWLLLLLLL }12.000}

Start|| Subsequence || Score ;

.8 || sasivacTL 1/ 12.000

CA 3066279 2019-12-30

204 || SAAVTSEFHL ]{12.000)

|l 79 [ LALLHSKYGL |[12.000]

178

[ 25 |[FTGRCPAGEL ][ 6.000 |
[ 7 JIAEMWGPEAWL[5400

409 [ RSQPEESVGL | 4.000 |
[103 PPRNPLDGSYV || 4.000

[244 || FLAEASVRGL 1[4.000]
8 EMWGPEAWLLJ[_4 ooo]

L_.-

1137 f%&'—‘i@&ll {09_0_
236 || ITHILHVSFL }[4.000]
201 l SGVRVDGDTL || 4.000
L334J DPQEDSGKQ_]R 000 |
[ 10 |[WGPEAWLLLL][4.000]
222 |[ TCVWVSHPGLL |{ 4.000
212 || PSRSMNGQPL |{ 4.000
[280 ]| YNWTRLDGPL( 4.000]
221 ]| LTCVVSHPGL || 4.000
355 || VIAALLFCLL |{4.000
381 || QUTQKYEEEL || 4.000
35 J| ETSDWTWVL || 4.000
361 J{ FCLLWVWVL {{ 4.000
105 ] RNPLDGSVLL ][4.000]
158 [ ALEEGQGLTL |[3.600 ]
72 || AGEGAQELAL || 3.600
67 {WARVDAGEGAI 3.000
[176 |[ SPAPSVTWOT [ 2.000 |

DQRITHILHV ][ 2.000]

|__02 | AAVTSEFHLV ]| 1.800]
357 || AALLFCLLW ][1.800

231 | LQDQRITHIL |{ 1.200
7 || SASVWWWGVE l[_1 200

[ 261 ][ IGREGAMLKG !| .-000 ]
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Table XIX-V{-HLA-B7-10mers-

L ____191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start

postiion is specified, the length

of peptide is 10 amino aclds,

and the end position for each
peplide is the start position

! o plus mne -

PCT/US2003/013013

Table XIX V1 -HLA B7-1 Omers-
L 191P4D12B

Table XIX-V7-HLA-B7-10mers-
191P4D128 |

Each peplide 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,

'[Startll Subsequence |[_Soorﬂ

ga-r-t" 8ubsequence_][_Score

Each peptide is a portion of
SEQ ID NO: 15; each start
position is specified, the lengih
of peptide Is 10 amino acids,
and the end position for each
peptide is the start position
__plus nine.

[ 397 I SIRRLHSHHT [ 1,000

(o1 |[SPAYEGRVEQ][0:300

61 [aveavAwARV][1.000

[ 169 || ASCTAEGSPA |{ 0300 ]

[ il.SB§EEPEG_B§J .9 030

[ 8 JRsQsEEPEGR] 0010 |

441 ][ EGRSYSTLTT {{1.000 |

_L

(473 DapEGIKaAM [ 030

1 IHshHTDPRSQY 0010 |

89 |HVSPAYEGRVV 1,000 |1

[ 172 | TAEGSPAPSV || 0.270

362 CLLWWVWLM |[ 1.000

{ 289 || LPSGYRVDGD }| 0.200

2 [SHHTDPRSQS}| 0.005 |

[241 ][ HvSFLAEASV J[ 1.000]

[ 81 [ LLHSKYGLHV |[0.200

4_|[HTDPRSQSEE][ 0.003_

[ 3 |[AHTDPRSQSE]| 0.001 |

1303 || PPLTTEHSGI || 0.800]

411 )| QPEESVGLRA || 0.600

[ 417 | GLRAEGHPDS || 0.200

5 _|[TOPRSQSEEP]| 0.001 |

3561 IAALLFCLLV |[0.600|
|358. ALLFCLLVWV ][0.600]

| 321 | FSsRosavTV [{ 0200}

7 _}|PRSQSEEPEGH] 0.000 |

349 ][ SVWWVGVIAR |[ 0,500

Table XIX.V2-HLA-B7-10mers]
191PADIZB.

485 || FVQENGTLRA || 0.500

|450 [ TVREIETQTE |[0.500]

{ 292 || GVRVDGDTLG {{ 0.500

| 39 [WrWLGQDA][_ 500

111 || SVLLRNAVQA |[0.500]

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
peplide is the start position

__pusnine.

Table XIX.V9-HLA-B7-10mers-
191P4DJ2B

| 22_ [ LASFTGREPA[ 0450

[Stert]| Subsequence || Soore

Each peptide is a portion of
SEQ ID NO: 18; each start
pasition is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start position
_Plusnine.

]vs_iqgtn—Subsequence Score

[452,| REIETQTELL }{0.400

T ||LGQDAKLPCL][ 4.000 ]

10 }| LLRITENFFL }{40.000

|324 || RDSQVTVDVL [{ 0.400

7 ||LPCLYRGDSG}{ 0.200 |

70| VDAGEGAQEL |[ 0.400

10 lLYRGDSGEQV]| 0.200 |

46 /[ YVAQAGLELL |[20.000]

| 92 || AFRFIQCLLL }{12.000]

|1 _iImPLSLGAEMW][ 0400 ]

|[DAKLPCLYRG |[ 0.030

3891 ELTLTRENSI ][ 0.400]

" KLPCLYRGDS || 0.030 |

259 || WHIGREGAML ][ 0.400 ]

]ICLYRGDSGEQ (0010 ]

[_9_1 _KAFRFIQCLL (12.000)

[ 62 | ASASLVAGTL |[12.000

73 | GEGAQELALL ][ 0400

[105 I|KVRPLQHQW|10 ooo|

-—-1—-.——._—.—,—

_]IGQDAKLPCLY 0.006

[495 |[ KPTGNGIVIN ][ 0.400]

amn

J|AkLPcLYRGD ][ 0.003

[ 4181 LRAEGHPDSL|[ 0400 |

w[mlm jof o A‘

[ QDAKLPCLYR || 0.002 |

|9 {MWGPEAWLLL][ 0.400

[--]

_IIPCLYRGDSGE(I 0.001 |

[ 483 ‘[ NHFVQENGTL [[ 0.400 |

(230 ]| LLQDGRITHI" {[ 0.400]

141 | LRLRVLVPPL o2 400

Table XIX-V7-HLA-B7-10mers-
191P4D12B |

[23 ][ LPEPLVVEFI ][8000
[100 ][ LLGLLKVRPL |[ 4000
[ 31 J[_FYEYFYFEL || 4000]
[ 1_i] MRRELLAGIL [ 4,000
[[95_|[ FiacLLIGLL |[4000]
| 57, J SSNPPASASL [ 4.000]

[445 ] YSTLTTVRE! [[0400

[342 ]| QVDLVSASVV [ 0.300 |

| and the end position for each

[ 71 IDAGEQAQE.LAI ;9_3_@

214][RSMNGQPLTC [ 0.300 |

Each peplide is a pomon of
SEQ ID NO: 15; each start
posttion is specified, the length
of peptide Is 10 amino acids,

peplide is the start positicn

80 [ ESFTKRKKKL {[4000
18 | FLFFFLPFPL 1[4.000

[ 43 | ESHYVAQAGL |[4.000

[[59 Y[ NPPASASLVA [ 2.000]

| 84 | ASLVAGTLSV ][ 0.600 ]

348 1| ASVWWWVGVIA A J[0300]

] plus nine.
[Stat

| Subsequence__"__oorgj

;

| 4 il ELAGILLRI J[0400]

107 |[RPLQHQGVNS|[ 0400

Fg I DGSVLLRNAV 11 0.300

[ 6_|[pPRsaseePE[ 2000 |

CA 3066279 2019-12-30
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| 14 [ TPNFFLFFFL |[0400]
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Table XIX.VO-HLA-B7-10mers-
191P4D12B

Each pepﬂde isa portlon of
SEQ ID NO: 18; each start
position is specified, the length
of peplide is 10 amino acids,
and the end position for each
peplide is the start position

plus nine.

Start]|_Subsequence ]| Score

25 || FPLWVFFIVF (0400

{ 94 ;[ RFIGCLLLGL ][ 0.400 |

45 J[HYVAOAGLEL [{ 0400

90 |[ KKAFRFIQCL |[ 0400

|67 VAGTLSVHHCI 0.300

[97 || QCLLLGLLKV {0200

58 || SNPPASASLY |[ 0.200 |

(128 |[FMQAAPWEGT] 0.150 |

68 || AGTLSVHHCA [ 0.300 |

| 55 [LGSSNPPASA 0.450 |

2| RRELLAGILL J[0.12

[ J[ GLLRITFNF || 0020 |

(118 [ DCERGYFaG[0.120

[ 33 [ YFYFYFFLEM |[ 0100

{28 ;[ wrRAYFYFY ][0.100]

[ 53 [ELLGSSNPPA || 0100

77 [ SVEHCACFES|[0.400

[ 83 ][ TKRKKKLKIKA || 0100

{5 [ wasiir_J[0100]

[ 69 || sTLSVHHCAC][ 0.100]

27 | LVFFIYFYF [ 0.100

120 | ERGYFQGIFM ][ 0100

"6 || LAGILLRITF_|[0.090

63 _|{ SASLVAGTLS | 0.060

48 1| AQAGLELLGS || 0.060 |

[7 [ AGILLRITFN ][ 0.060

[ 50 [ AGLELLGSSN [ 0.060

49 [ QAGLELLGSS |[ 0060

(113 |GVNSCDCERG][ 0.050

66 ;| LVAGTLSVHH || 0.050]

[ §7 IT(KLKKAFRFI [0.040

115 [NSCOCERGYF1[ 0030 |

| 47 [ VAGAGLELLG | 0.0%0

[ 61 [ PASASLVAGT (0030,

76 || CACFESFTKR :| 0.030 |

[56 |[GSSNPPASAS s1[00%0

19 }LLFFFLPFPLV i[0.030

| 77 [ ACFESFTKRK 0030

CA 3066279 2019-12-30

r e

Table XIX-V-HLA-B7-10mers-
T 1iPADIZB

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 posilion for each
peplide is the start position

_pluspine.

Star{l ajbsequence | Sz;)r—e—J

30 | FLEMESHYVA | 0030
4 lI§M§§5Y_VA;-AII 0030

[36 |[FrLEMESHYY || 0000

[ 22 || FLPFPLVVFF || 0020

119 || CERGYFQGIF jj 0.020

9 J[ LRIENFE_]{ 0020

[ 70 ][ TLSVHHCACF || 0020 |

[ 125 ][QciFMoAAPW][ 0.020 |
[ 60 |[PPASASLVAG [ 0.020 |

12 || RITFNFFLFF || 0020 |

114 }[vNSCDCERGY][ 0020 |

54 |[LLGSSNPPAS |[ 0020 |

{ 18 | TeNFFLFFF (0020

20 [ FFFLPFPLW (0020 |

{101 | LGLLKVRPLQ 0015

[ 103 [@(VRPLQHQ |[0.015

88 [ KIKKAFRFIQ [ 0075 ]

108 |[PLOHQGVNSC [ 0010

96 |[ IQCLLLGLLK }[0.010

89 I LKKAFRFIQC |[ 0010

75 |[HCACFESFTK |[ 0010 |

82 | FTKRKKKLKK ]/ 0.010 |

[ 102 }] GLLKVRPLQH || 0.010

121][ReYFQGIFMQ ][ 0010

15 || FNFFLFFFLP 0010

65 ]| SLVAGTLSVH [ 0010

88 |[ CLLLGLLKVR [00t0]

[109]]LaHasvscol[ 0010

[0 }{GHQGNSCOE] 0010 |

122][ GYFQGIFMQA |[ 0.010

111 |[HQGVNSCDCE][ 0010

[ 71 |[LSVHHCAGFE || 0.010 |

[125 [ GiFMaARPWE [ 0010

[ 99 || LLLGLLKVRP | 0.010 |

[123 || YFQGIFMQAA || 0.010

| 124 |{ FQGIFMOAAP | 0.010 |

177
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Table )ZIS(‘V_QgHLA B? 16mers-
191P4D12B

Each peplideisa pomon of
SEQ D NO: 19; each start
position is specified, the length
of peptide Is 10 amino aclds,
and the end position for each
peplide is the slart position
plus nine.

Start]rSubsequencEI Score |
[ 74 |[HHCACFESFT][0.010
112][QGVNSCDCERJ| 0010
[ 21} FFLPFPLYVF ;| 0.003
127 IFMQAAPWEG || 0.003

0 jJLEMESHYVAQ]] 0.003 |
DSJLSCDCERGYFQ][ 0.003 |

Table XIX-V10-HLA- B7-
L. 10mers-191P4D128B
Each peptide is a portion of
SEQ ID NO: 21; each start
position is specified, the length
of pepide is 10 amino acids,
and the end position for each
peptide ts the start position

plusnine. |

@r’( liu_bsequenoe [ Score |
0 J[STSDWIVVL [ 4.000 |
9 J(LGTSDWIW]} 0200
8 JJELGTSDWVTV]| 0.200

[ 4 ][cPAGELGTSDY{ 0.200 |
6 IIAGELGTSDV_\_I_" 0.180 |

[ 1 J[TGRCPAGELG][ 0.100
5 ||PAGELGTSDV|| 0.060
3 |IRCPAGELGTS]| 0.020

2_||GRCPAGELGT]| 0.010

[ 7 J{cercrspwr][ 0.010

Table XIX-V11-HLA-B7-
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.

Starﬂ[ ‘Subsequence Wlécorel

8 || RvMVPPLPSL ‘90600

[2_|| oARLRLRVNY js.000]
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~Yable XIXVA1-HLABT- _
_ 1OmersAS1PAD12B

Each peptide is a porfion of
SEQ ID NO: 23; each start
position is specified, the length
| of peplide Is 10 amino acids,

1 and the end position for each
peptide is the star! position
plus nine.

[7
&1
=

[ Subsequence_[[Score]

{Start]|_Subsequence {[Score

KR FQARLRLRVM 1.000

{5 |[LRLRVMVPPL |[0.400
(& [ RLRVMVPPLE [[0.100]
[ 4 ]| RIRLRVMVPP ][0.100]

[ 10 [ MvPPLPSLNP /0075

1.9 || VMVPPLPSLN |0.020

7_|[ LRvMVPPLPS ]|0.003]

{73 |[ARLRLRVMVP [[0.003]

Table XIX-VI2-HLA-BT-
_1Omers-191P4DI2B ___

Each peptide is a portion of
SEQ ID NO: 25; each start
i position is specified, the length
| of peplide is 10 amino acids,
{ and the end position for each
peplide is the start position
_plus nine.

' Subsequence llScore-

o
)

24 00

L -

i

) §YM§EEP_E§Q|1:5PQ|

GCSYSTLTTV |{0.200{

I

[EccsystLT o100}

VMSEEPEGCS||0.030]

EEPEGCSYST [[0.010}

_J{ CSYSTLTTVR [j0.010

ey | D

,.__...

b i :
l-"w|° il [ (R

[ SYsTLTIVRE fo0o1]

1 MSEEPEGQSl][O 006
L]
l

PEGCSYSTLT [[0.001]

i&;\x
L_

SEEPEGCSYS|j0.001]

Table XiX- V13 HLA BY—
_ 1o 0mers-191P4D128

Each pephde isa porhon of
SEQ ID NO: 27, each sfart
position Is specified, the length
of peptide is 10 amino acids,
and the end position for each
peptide is the start posltion

_ p_lgs njne.

CA 3066279 2019-12-30

| DVLADPQEDS |{0.150
|[_DSQVTVDVLA }|0.100
QVTVDVLADP_{{0.050
| TVDVLADPQE }|0.015
[ vivovLaoeq fostol
LSQVTVDVLAD 0.010

VLADPQEDSG |{0.010
LADPQEDSGK ||0.009

e

ADPQEDSGKQ }[0.003

[VoULAGPCED oo

I Tablo XIXV14-HLA-BT-

| 10mers-191P4D12B

[ Each peptide is a portion of
SEQ ID NO: 29; each start

position is specified, the length
of peptide is 10 amino adids,

and the end position for each
peptide is the start position

plus nine.

| Start || Subsequence]lScorg]

12.00
0

HE ({SSNPPASASLHOOU
{ 5_][NPPASASLVA][2.000];
[ 1o_|[ASLvAGTLSV [fasd0
[4_|[sNePAsASLY |[o.200]
1_J{LGSSNPPASA|{0.150]
SASLVAGTLS ||0.060
|[PASASLVAGT ]|6.030

[6ssNPPASAS][0.030

[PPASASLVAG 0020

S .-p.gc-iui_‘.l\.
i

s = i
olle|le

i

8 ASASLVAGTLJ

PCT/US2003/013013

Table XX V1-HLA-B3501-9mers-
191P4D128

Each peplide is a portion of SEQ
ID 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 plus eight.

étan_][ Subsequence || Soore—l

[ 138 || QARLRLRVL ]| 9.000 |

493 || RAKPTGNGI | 7.200

322 [; SSRDSQVTV | 6.000

407 |[ DPRSQPEES |[ 6.000 |

(2 | RRVLYPRL (600 |

[ 11|l GPEAwLLLL || 6.000 |

[ 71 ][ DAGEGAGEL ][ 6000 |

[ 129 ][ VSTFPAGSF [ 5000 |

[ 325 [ DSQVIVOVL || 5,000 |

[ 135 || GSFOARLRL || 6,000 |

[ 292 J[ GVRVDGDTL || 4500 |

[305 |[ LTTEHSGIY ][ 4000

| 287 |[ GPLPSGVRV ] 4000 |

117 || AVQADEGEY |{ 3.000

26 TGRCPAGEL_l 3.000

202 j[ AAVTSEFHL || 3.000 |

| 251 || RGLEDQNLW || 3.000

[ 29 )| CPAGELETS || 3.000

105 || RNPLDGSVL || 3.000 |

13 || EAWLLLLLL || 3.000 }

[ 356 ][ 1aaLLFCLL || 3.000 |

[ 410 ]| soPEESVGL |[ 3.000 |

[ 477 ]| GIKQAMNHF || 3.000 |

175 || GSPAPSVTW |[ 2.500

Table XX-V1i-HLA-B3501-9mers-
191P4D12B

366 || VWWVVLMSRY || 2.000

Each peplide is a porﬁon of SEQ
il 1D NO: 3; each start posifion is
i spacified, the length of peptide is
9 amino acids, and the end
posilion for each peptide is the
__start posiiion pius elght.

[ 275 ][ apppsYNwT |[ 200 |

[ 50 ]| LPCFYRGDS [ 2000 |

| 150 || LPSLNPGPA || 2.000 |

[ 78 || ELALLHSKY || 2.000

348 |[ ASWWVGVI |[ 2,000

["Start [ Subsequence || Score |

363 || LLWVWLM 2000!

1 || MPLSLGAEM |4o 000

|_57 || bseEQvGQY j[ 2,000 |

(7106 || NPLDGSVLL |[40.000

[Ce6_][ YouhvspAY ][ 2000

§ 100 [ QPPPPRNPL 120000 |

'D_zgg LKPTGN Ml soool

[ 10 ][ WGPEAWLLL |{ 2.000 |

188 |[ KGTTSSRSF ][ 2.000 |

378 |[KAQQMTQKY ][ 12.000]

qug_[ FPPLTTEHS [ 2.000 |

200 || REAAVTSEF ][ 10000

277 J{ PPSYNWTRL | 2000 |

178
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Table Xx V1 HLA 83501 -9mers-
___191P4D12B

Each peplide is a portion ;f_SEQ
ID NO: 3; each start posttion Is

speclfied, the length of peptide is

9 amino acids, and the end

position for each peplide is the

_ start position plus eight. ~_ |
[ Start || Subsequence ][ Score !
[ 443 |[ RsYSTLTTV ][ 2.000 }
419 |[ RAEGHPDSL ]| 1.800 ¢
74_|[ EGAGELALL }[ 1.500 |
260 [ HIGREGAML |[ 1.500 |
36 | TSDVVTVVL [ 1.500 |
83 ][ HSKYGLHVS ][ 1.500 |

198 || HSRSAAVTS || 1. 5ooj

PCT/US2003/013013

[D NO: 3; each start posifion is
spacified, the length of peplide is
9 amino aclds, and the end
position for each peptide s the
{ start position plus eight.

Table XX-V1-HLA-B3601-8mers- Table XX-V7-HLA-B3501 9mers
__191P4D12B 191P4D12B
Each pephde is a portion of SEQ Each peptlde isa porhon 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. |

[ 371 |[MSRYHRRKA ][ 1.500 |

8 | EMWGPEAWL || 1.000 |

[ 222 | TCWSHPGL ][ 1.000 |

[ 17 ]| LLLLLIASF | 1.000

385 || VIRALLFCL. !l_9°9 !

42 || VVLGQDAKL || 1.000 |

242 )| VSFLAEASV [ 1.000

[ 214 || RSMNGQPLT ][ 1.000

[ 351 | WwvoviaAL ][ 1000

| 362 |{ MTQKYEEEL || 1.000

313 || YVCHVSNEF || 1.000 |

309 |{ HSGIYVCHV ,| 1.000 ;

[ 353 [ VGVIAALLF || 1.000

[ 352 J| wewviaatL || 1.000 |

[ 362 |[ cLivwvwwi || 1.000 |

| 50 [ VSPAYEGRY || 1.000 |

104 || RSFHSRsA | 1.000 |

[ 145 ][ VLVPPLPSL ][ 1.000 |

|_223 || cvvsHPGLL 1j 1.000_

|53 [ DSGKQUDLY ][ 1.000

110 J[ GSVLLRNAV || 1.000 |

[ 236 ]| ITHILHVSE [ 1.000 |

iL 157 || PALEEGQGL || 0.900 4

| 234 ]| RVDGDTLGF al,.o_soo_.

| 245 ][ LAEASVRGL | 000 |

| 321 |[ FSSRDSQUT || 0.750 .

(425_|[ DSLKDNSSC [ 0750

(347 ] sAsvwv | 0600

| 357 [ AaLFoLLY ] 0600 |

CA 3066279 2019-12-30

["Start || Subsequence [I?oore] Start ![subsaquencs|| Score |
[ 439 || EPEGRSYST |[ 0600 | (5 joPRsGseEP[ om0 |
[ 450 ][ TVREETQT [ 0600 | |7 |IRSQSEEPEG]( 0.150 |
[.334_|[DPQEDSGKQ | 0.600 | | _8 }[SQSEEPEGR}| 0.030 |
423 || HPDSLKDNS 1] 0.600 | | 2 |[HHTDPRSQS]( 0.020 |
103 || PPRNPLDGS [ 0,600 |_ 3., |(HTDPRSQSE|_0.003
| 426 || SLKDNSSCS || 0.600 |_1_ |IsHHTDPRSQ]| 0.002

[ 374 || YHRRKAGQM || 0.800 | . 4 |[TDPRSQSEE][ 0.001_|
{ 23 || ASFTGRCPA | 0.500 | [L_8._|[PRsqseePE]| 0.000 |

§L274JL_PPPSYNwl[0500 ]

[ 381 ]| PsinpGPAL ]| Q.@Q. |

[ 402 1[HSHHTDPRS || 0.500 |

(383 _|[ TOKVEEELT ][ 0450 |

428 | KONSSOSVM | 0.400 |

| 446 | _STLTTVRE! | 0.400 |

[ 390 || LTLTRENSI || 0400 |

35 [ ETSDWTW |[ 0.400 |

341 ]| KQUDLVSAS || 0400 |

452 |[ REIETQTEL [ 0.400 |

491 ][ TLRAKPTGN || 0.300 |

Table XXV2-HLA-B3501-8mers-
191PAD12B__

Each peptide is a portion of SEQ
ID NO: 5; each start posillon 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 ]

[ 6 |LPCLYRGDS || 2.000

1 J[GQDAKLPCL j| 0.300

L | Bchem it Bued o) § P B NS |

QDAKLPCLY [ 0.200 ;

3_|[DAKLPCLYR [[ 0080 !

[KLPCLYRGD { 0.020 |

CLYRGDSGE [ 0.010

3
8
9 _][LYRGDSGEQ/| 0.005 |
[ 4 JAKLPCLYRG | 0.001 |

~7_][PCLYRGDSG || 0.001 |
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[Table XX-V-HLA-B3501-Smers-
| iotpap1zB

Each peptide Isa pomon of SEQ
1D NO: 19; each start position is
spedified, the length of peptide is
9 amino acids, and the end
position for each peptide is the
__ startposilonpluselght
istart]| Subsequence || Score |
[ 25 || FPLWFFIY || 40.000
| 23 || LPFPLVVFF [| 20.000

[115][NSCDCERGY || 20.000
91 || KAFRFIQCL || _6.000 _|]
[ 71 | LSVHHCACF ]| 5000 |
[ 107 |RPLOHQGVN|{  4.000 |
| 59 || NPPASASLV || 4.000 |

121] RGYFQGIFM || 4.000 |
[0 | CLRFNeF [ 3000 |
| 47 || VAQAGLELL || 3.000 }
[63 j[ SASLVAGTL ][ 3.000 |

| 88 j|_KLKKAFRFI || 2400 |
27 [ LwrrIYFY || 2.000

12 || RITFNFFLF || 2.000

| 46 || YVAQAGLEL || 1.000 |

{ 15 | FNFFLFFFL || 1.000 |

| 7| AGLLRTF || 1000 |

22 || FLPFPLVVF || 1.000
95 | FlacLueL [ 1.000

101 ]| LGLLKVRPL || 1.000

[ 31 [ AYFYFYFF | 1.000 |
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Table XX- V9-HLA B3501 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
position for each peptide is the
_ start position plus eight.

Stanjl Subsequence]] Scorem_.

58 || SNPPASASL |[ 1.000 |

| 28 | WFFIYFYF |[ 1.000 |

| 9_||_ILLRITRNE ][ 7.000

13 J|_ITENFFLFF {1,000

96 j| IQCLLLGLL || 1.000

85 |[ RKKKLKKAF || 0.600

126][ GIFMQARPW ||_¢ 0500 !

| 57 || SSNPPASAS | 0500 |

62 || ASASLVAGT || 0500 ]

(64 || ASLVAGTLS || 0500 |

5 || GSSNPPASA | 0.500

116 SCDCERGYF |[_0.450 J

[ 49 ][ QAGLELLGS || 0450 |

5 | _LLAGILLRI_|[_0400 |

(38 | FrLEMESHY || 0400

| 92 || AFRFIQCLL ][ 0.300 |

[ 6 [ LAGILRT | 0300

[ 1 J[MRRELLAGI ][ 0.240 |

PCT/US2003/013013

Table Y0GVO-HLA B3501-8mers-
191PADIZB__

Table XX-VS-HLA-B3501-9mers-
191P4D12B

Each peptide is a portion of SEQ
ID NO: 19; each start posifion is
specified, the length of peptide is
| 9 amino ackds, and the end

! position for each pephde isthe

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 for each peptide s the
_ Start position plus eight.

{ 17 ] FFLFFFLPF || 0100

If 81 ][ SFTKRKKKL || 0.100

[124] [ FociFMQaA || 0.100 |

74 || HHCACFESF || 0.100 |

75 J| HOAGFESFT || 0100 ]

[120][ ERGYFQGIF || 0.100

68 || AGTLSVHHC

[128][MaarPwEGT][ 0. 0199.-[

| 8 [ GILLRITFN || 0400_J

3 | FLEMESHYV ][ 0050

—1

84 || KRKKKLKKA || 0060 |

105 || KYRPLQHQG || 0.060

| 2 || RRELLAGIL |[ 0060 |

|._8_°.]| ESFTKRRKK J_0.050_ |

87 | KKLKKAFRF || 0200 |

(4 |[Evvaco]

(60 [ PPAsASLVA |[ 0200 |

3 [ ReLCAGAL | 0200_]

98 || CLULGLLkV ]| 0200 |

34 |{ FYFYFFLEM || 0.200 |

65 || SLVAGTLSV || 0.200

76 |[ CACFESFTK |[_0045

[ 67 ][ VAGTLSVHH |[ 0.030

[ 82 || FTKRKKKLK || 0.030

103 || LLKVRPLQH ||  0.030

51 [ GLELLGSSN ][ 0030 ]

| 50 AGLELLGSSI 0.200

{ 29 || VFFIYFYFY ][ 0200 |

[119][ cERGYFQGI ]| _0.120_ | :

| 93 | FRFIQCLL___I[ 0100 |

70 || TLSVHHCAC | 0100 |

19 [ LFFFLPFPL || 0.100

111 HQGVNSCDC 0.100

30 |[ FFIFYFYE ]| 0100 |
1

[ 1| _LRITENFRL || 0.100 '

|_3_2. | IEVFYFEL | A_PJ,Q‘?..

el
54 |{ LLGSSNPPA || 0.100
26 || PLWWFFIYF ] 0100

CA 3066279 2019-12-30

90 || KKAFRFIQC ||

[20 [ FFFLPFPLV || 0020

[ 40 J[LEMESHYVA ][ 0020

|77 || ACFESFTKR || 0020 |

{106 || VRPLQHQGV][ 0020

21 || FFLPFPLWV || 0020

[114][WSCDCERG][_ 0015 _

[ 42 ][MEsHYVAQA][ 0010 |

) 68 || LVAGTLSVH |[_ 0010_]

{72 |[sveHCACFE][ 0010 ]

[100][ LLGLLKVRP

[ 18 | RLFFFLPFP || 0010 |

[125] QGIFMOAAP | 0010 |

180

|$§art [‘S-u-ixé—e-quence_l[ §§9rg“ | iStart] Subsequence || Score |
[ 14 J|_TENFFLFFF || 0.100 | 1 67 J_LQOLLLGLLK || 0.010 |
| 44 |[sivvaoact || 000 | 199 ) LLLGULKVR || 0010_|
[0 J[GTLovHHCA [ 010 | |48 [[AGAGLEWG || 0010 |
[10][Lonaovnsc] ot | [rozj[ GLLKVRPLQ][ 0010 ]

| 73 ] VHHCACFES || 0010 |

Table XX V10 HLA-83501-9mers-
191P4D12B

Each peptide Is a porfion of SEQ
ID NO: 21; each start position is
Il specified, the length of peptide is
1 9 amino acids, and the end
| position for each peplide is the
| . _start position plus eight.

{tart}] Subsequence |[ Score
{3 I[CPAGELGTS || 3000 _

{9] ‘GTSDV\!_TIN‘_ JL_0.400 |

| 8 || LGTSDWIV || 0300 |

| 2 || RCPAGELGT [{ 0.200 ]

7 || ELGTSDWT || 0.100

1.5 | AGELGTSDV || 0.080 |

| 6 || GELGTSDWV || 0020 |

4 || PAGELGTSD |{ 0.006

{ 1 JGRCPAGELG || 0.001

" Table XX.V1-HLAB3501-
_ omers-191PAD128

Each peplide is a portion of SEQ
| 1D NO: 23; each stast position is
' specified, the length of peptide Is
; 9 amino acids, and the end
position for each peptide Is the
_starl position plus eight.

Start J Subsequence|| Score

QARLRLRVM][ 18.000 |
IRLRVMVPPL]F 6.000
8 JlvmvPPLPSL][ 1.000 |
7 |[RvmvppLPS|[ 0.200 |
_[MvPPLPSIN] 100 |
| 3 |[RLRLRVMVP|[ 0.060 |
[ 2RV 0020 |

L
| 1
[
|
..
L

w[oﬂmm,
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Table YOCVA1-HLA-B30T-
| 9mers-191P4D12B

Each peptide is aportion of SEQ
1D NO: 23; each start posttion is
specified, the length of peplide is
9 amino acids, and the end
position for each peptide is the
| __Start position plus eight, _

PCT/US2003/013013
[ Table XOCV A4 HLABI0T- = Fable XX-V1-HLA-B3501-
. Bmers-191P4D128 10mers-191P4D12B
Each peptide is a portion of SEQ Each peplide is a portion of SEQ

1D NO: 29; each start position is
specified, the length of peptide I
9 amino acids, and the end
position for each peptide Is the
start position plus eight.

1D NO: 3; each start position is
specified, the length of peptide is
10 amino aclds, and the end
position for each peplide Is the
_start position plus nine.

[ Siart ||Subsequence]|_Saore |

[ Start || Subsequence |[ Score |

6 |[LRVMVPPLP|| 0.001

4_|[(RIRvVPP][ 0007 !

4_|[NPPASASLY || 4.000 |

“Table XV12-HLAB3501-
9mers-1 91P4D1 28

Each peptide is a portion of SEQ
iD NO: 25; each start position is
specified, the length of peplide is
9 amino acids, and the end
position for each peptide is the
___start posilion plus eight. _

| Stert || Subsequencel| Score

L--:-L CSYSTLTTV b 1.909—

[ 5 |[EPEGCSYST|| 0.600

— JlvmsEEPEGC]] 0.300

1
2 |IMSEEPEGCS|| 0.300
8 _J[GCSYSTLTTY 000 |

7_ J[EGCSYSTLT][ 0.400

|[sEEPEGCSY]| 0.090 |

3
4 |[EEPEGCSYS]|_0.020 |
6 |[PEGCSYSTL{| 0.010

[, .

Table XX- V1 3-HLA B3501-
| Smers-191P4D128

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 posilion plus eight.

Start || Subsequence| _§cgq
_7__||VLADPQEDS|| 0.200
1 |[sQvTvovLA][ 0.100 |
| .3 _J{vivovaoe]l 0.020 |
[ 2 |lQvivoviAD|l 0015 |
[_6 ]LVLADPQEDI 0016

|8 _I[tAopqeDsG][ 0008 ]

4_i(TvovLAoPQy 0,003 |

[ 9 _][roPaEnsGK[ 0002 |

[_5_][vovLaopae][ 0.001 |

CA 3066279 2019-12-30

Sta_j[ Subsequence "iScore'

13 J|_EAWLLLLLLL |[ 3.000

201 J[ SAAVTSEFHL ] 3.000 |

8 [ SASLVAGTL |[ 3,000
3

| 'snppAsSasL || 1.000

365 || VWVWVLMSRY |} 2.000 |

3_][ ASLVAGTLS [ 0500 |

[276 [ PPPSYNWTRL |[ 2000 |

128 | RVSTFPAGSF ][ 2000

9
7_|[ASASLVAGT || 050 |
1 [cosNPPASA] 0500 |

[ SSNPPASAS || 0.500 |

35 || ETSDVWIWL | 2.000 |
362 CLLWVWVLM | 2000 |

—:]I__E’ASASLVA Il o 2q_j

[235][_ RITHILEVSF ][ 2000 |

gl 6 |[PASASLVAG |[ 0.003 |

[ 44 ][ LGQDAKLPCF 1 2.000 ;

144 ][ RVLVPPLPSL [ 2000 :

Table XXI- V1-HLA B3501-
| iimers{91PADIZB__

445 ][ YSTLTTVREI |l 2000

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 peptlde isthe

__ start position plus nine,

10 | WGPEAWLLLL || 2.000 |

[176 |[ SPAPSVIWDT | 2.000 |

105 )| RNPLDGSVLL ]| 2000 |

[ 244 ] FLAEASVRGL || 2.000 |

138 | QARLRLRVLY ][ 1.800 |

[ar][_subsoquence | Soore |

201 || SGVRVDGDTL |[ 1.500 |

(3=

433 | RAKPTGNGIY |[36.000

192 s& SSRSFKHSRS__H 1,500 |

156 || GPALEEGQGL |[ 30.000

[272] PSRSMNGQPL ][ 1500 |

150 || LPSLNPGPAL || 20.000

EMWGPEAWLL | 1.500 |

132 || FPAGSFQARL || 20.000 |

426 |[ SLKDNSSCSV ][ 1.200 ;

409 |[ RSQPEESVGL |{ 15.000 |

411 |[ QPEESVGLRA |[ 1.200 |

407 ][ DPRSQPEESV || 12.000 |

103 || PPRNPLDGSV [ 1,200 }

1_|[MPLSLGAEMW }{ 10.000

303 |[ PPLTTEHSGI ]{ 1.200 |

[ 116 ][ NAVQADEGEY |{ 8000

[347J| SASVVWWGVI 1_2_@ !

[ 436 ][ MSEEPEGRSY |{ 9.000 |

[473[ DADEGIKOAM | 1.200 |

[ 334 | DPQEDSGKQV 1 8.000

[361][ FCLLVWWWWVL [ 1.000 |

227 || HPGLLQDQRI |[ 8.000

[236 ][ IHLHvSFL_|[ 1.000 }

[ 11 ][ GPEAWLLLLL 1} 6.000

(221 LrowswPaL | tom |

{3921 LTRENSIRRL |{ 6.000

[222][ TOWSHPGLL || 1.000_

[439 || EPEGRSYSTL i 6.000 |

25 || FTGRCPAGEL | 1.000

[383 ] TQKYEEELTL [ 4.500 |

| 346 || VSASVWWVGV |{ 1.000 |

[ 249 ][ SVRGLEDGNL || 4.500 |

[354]] GVIAALLFCL || 1.000 |

{178 ][ APSVTWDTEV [4oooi

| 57| DSGEQVGAVA [ 1.000

[“I_QQJITRSFKHSRSAA ['1.000

[271][ LsEaapPPsY | 2000 |

B!

[214 {[ RSMNGQPLTC |[ 1.000 |

[ 79 ][ CALLHSKYGL [ 3.000 }

381 || QUTQKYEEEL || 1.000

181
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Table XX-V1 HLA-B3501-
10mers-191P4D12B

Each peptide is a portion of SEQ
ID NO:3; each start posltion is
specified, the length of peplide is
10 amino acids, and the end
position for each pepiide is the
.., Startposition plus nine.
|Star]|_Subsequenca || Score

137 || FQARLRLRVL || 1.000
[355 ][ VIAALLFCLL || 1.000
[350][ VWWGVIAAL [ 1,000 |
[352 [ WGVIAALLF [ 1.000 |
[351 1] VWVGVIAALL jf 1.000 |
317 |[ VSNEFSSRDS }{ 1.000 |

PCT/US2003/013013

Table XXI-V1-HLA B3501-
10mers-191P4D128

~Jable XX-V7-HLA-B3501-
10mers-191P4D128

Each pepiide is a portion of SEQ
ID NO: 3; each start posifion is
specified, the length of pepiide Is
10 amino acids, and the end
posttion for each peptide s the
start position plus nine. |

[Start][_Subsequence || Sc_c_m_e

339 ][ seKavpLVsA |[ 0450 |

Each peptide Is a portion of SEQ
1D 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.

Slartll Subsequence | Score]

[ 4 ][ HTDPRSQSEE |[ 0.003 |

106 |[ NPLDGSVLLR |} 0400

377 || RKAQQMTQKY ] 0400 |

[452][ REETQTELL ]| 0.400 |

(7 |[PRSGSEEPES | '_,@.6 |

1369 || ELTLTRENSI || 0400

305]| LTTEHSGIYV ]| 0.400

500 | GIYINGRGHL _][ 1.000 |
16 || LLLLLLLASF ][ 1.000 |
98 .| EQEE!’EMPL__.H.J_@_I
41 [ TwicaDAKL [ 1.000 |
[ 280 ][ YNWTRLDGPL |[ 1.000 |
[ 134 ] AGSFQARLRL { 1.000 |
476 ]| EGIKQAMNHF | 1.000
321 || FSSRDSQVTV || 1,000 |
[202]] AAVTSEFHLV ][ 0.900 |
[ 67 ][WARVDAGEGA | 0.900
(341 ]| KQVDLVSASV ][ 0.800

Table XXI-V2-HLA-B3501-
 10mers-191P4D12B.

[230][_LLQDaRITHI ][ 0800 |

[ 169 || ASCTAEGSPA j{ 0.750 |
[71 |[ DAGEGAGELA ][ 0500
[233]| DQRITHILHV || 0.600

168 || ALEEGQGLTL || 0.600

45 |[ GQDAKLPCFY [ 0.600

477 | GIKQAMNHFY 1| 0,600

75 || GAGELALLHS 1 0500

[357] AALLFCULWY || 0.600

261 || \GREGAMLKC | 0.600_

356 ][ IAALLFCLLY_|[ 0600 |

423 ][ HPDSLKONSS ][ 0.600

309 || HSGIYVCHYS 1[ 0500

(248 1| ASVRGLEDQN || 0500
[348 [ ASwwGViA ][ 0500 |

| 174 || EGSPAPSVTW [ 0.500 |

| 425 || DSLKONSSGS { 0500 |

[ 338 J DSGKQVDLVS |[ 0500 |
[ 273 ][ EGQPPPSYNW [ 0500 |

[ 6 |[cAEmwereaw]] 0450

CA 3066279 2019-12-30

Each peplide Is a portion of SEQ
ID NO: 5; each start position is
specified, the length of peplide is
10 amino acids, and the end
position for each pepfide is the
_. Statposifion plus nive.___

““Table XXIV-HLA-B3501-
[ _10mers-191P4D128

St Subsequence [ Score |
| LeapakLPcL |{ 2.000 |

1
2 [ GRDAKCPOLY [ 0600 |

LPCLYRGDSG |[ 0200 |

|
6 _J[ KLPCLYRGDS |[ 0.200 |
"4 ][ DAKLPCLYRG [ 0.090 |

[ 10 ][ LYRGDSGEQV |[ 0.060 |

[ 9 J[cLYRGDSGEQ || 0.015 |

[ 3 1] apaKLPCLYR ][ 0.001 ]

[ 8 ][ PcLyraDsGE |[ 0.001 ]

[ 5 ][ AKLPCLYRGD |[ 0.001 |

Table XXI-V7-HLA-B3501-
| 10mers-191P4D12B

Each peplide 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.

|Stert]{_Subsequence || Score

| 6 ]| DPRSQSEEPE || 0. soﬂ

| sQsEEPEGRS ][ 0.200 |

R | RSQSEEPECR || 0.150 |

| |[HSHHTDPRSQ || 0.075 |

rSHHTDPRSQS Il o 0.010 |

Each peptide is a portion of SEQ
ID NO: 19; 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.

Starﬂ[ Subsequence }[ “Score |

[ 25 1[_ FPLWFFIYF _|{20.000
116 |[ NSCDCERGYF [ 15.000]
23 |[ LPFPLVVFFI |] 8000 |
[ o1 || KarRFiocLL ][ 6000 |
|57 ][ SSNPPASASL | 5.000 |
| ESFTIRKKKL (5000 ]
[ ESHYVAQAGL ][ 5,000 |
[ ASASLVAGTL || 5.000 |
107 | RPLQHQGVNS ]| 4.000
[ 6 | _LAGILRITF }[ 3.000 |
[10 ][ LLRITFNFFL [ 3.000
59 || NPPASASLVA || 2.000
28 |[ VFFIYFYFY ]| 2.000
114 IVNSCDCERGY 2.000
12J| RITFNFFLFF ]fzooo |
{105 )[ KVRPLQHQGV || 1.200 |
[ 64 ]|_AsLvacTLSV || 1.000
[ 70_}{ TLSVHHCACF }{ 1.000
[ 13 || _ITENFFLFFF_ ]| 1.000 |
(18 ]| FLFFFLPFPL ][ 1.000

*]

<0

l

o

gs,a |§}

[100 || LLGLLKVRPL il 1.000 |
[ 95 || FiQoLuLGLL ][ 1.000 |
_8_|| _GILLRITFNF || 1.000

_9 [l ILRITFNFF_ i 1.000 |

182

46 || YVAQAGLELL |[ 1.000 |
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Table XXI-VO-HLA-B3501- |
10mers-191P4D128

Each peptide Is a portion of SEQ
1D NO: 18; each start position is
spedified, the length of peptide is
10 amino acids, and the end
position for each peptide is the
start position plus nine. |

m[ Subsequence |Sc_93;u
31 ][ FIYFYFYFFL [ 1000 ]

ID NO: 19; each start posltion I
speclﬁed the length of peptide is
10 amino acids, and the end
position for each peptide is the
_ . Startposition plus nine.

PCT/US2003/013013
~Table XXI-VO.HLA B350 | ~atle XX-V0-HLA-B3501-
10mers-191P4D128 | | 10mers-191P4D128
Each peplide is a portion of SEQ Each papfide is a portion of SEQ

1D NO: 19; each start position is

specified, the length of peplide is
10 amino acids, and the end

position for each peplide is the
_ start posilion plus ine._|

Start][ Subsequence || Score

7 |[ AGILLRITFN ][ 0.100 |

Star][ Subseuence ] Score |

[ 102 ][ GLLKVRPLQH ]| 0.010

[27 ][ LVVEFIVEYF 1 1.000 |

[22 ][ FLPFPLWEF ][ 1.000 ]
86 || KKKLKKAFRF ! 0.600

54 LLGSSNPPAS |[ 0.100_

73 |[ VHHCACFESF ][ 0.100

84 )| KRKKKLKKAFJFO sg__l
1_|[ MRRELLAGIL ][ 0.600 |

29 |[_VFFIYFYFYF_ || 0.100 1

Table XXFVAO-HLA-B3501-
_ 10mers191P4DIZB |

[ 56 GSSNPPASAS \S [ 0500 |

5 HiLAGlLLRIT "] 0100 |

il Each peptide is a portion of SEQ

[87 || KKLKKAFRFI_1[ 0.080 |

38 |[ FFLEMESHYV | 0.060 |

125 J[QGIFMQAAPV\T_] 0.500 |

88 [ KLKKAFRFIQ_j| 0.060 |

4 [ ELLAGILLRI || 0.400 |

2 ][ RRELLAGILL j{ 0.060 |

19 CERGYFQGIF[ 0.300

1D NO: 21; each start position is
specified, the length of pepfide is
10 amino acids, and the end
posttion for each peptide is the
__ start posiion plus nine. | __|

71 |[ LSVHHCACFE || 0.050 |

Starl]_Subsequence_]| Score |

63 l[ SASLVAGTLS || 0.300 |

67 | VAGTLSVHHC [ 0300 ]

[ 83 [ TKRKKKLKKA | 0.030 |

10 J[ GTSDVWIVWL || 2.000 |

47 |[ VAQAGLELLG |[ 0.030 |

[ 8 |[ ELGTSDWTV | oaoo{

[ 92 ][ AFRFIQCLLL ] 0.300

103 || LLKVRPLQHQ 1[ 0.030 ]

49 || QAGLELLGSS 1[ 0.300 |

61 _PASASLVAGTJ 10030

120 ]| ERGYFQGlFM]fozoo

76 |[ CACFESFTKR |[ 0.030 |

{ 3 [ RCPAGELGTS ][ 0.300 |
| 4 j| CPAGELGTSD | 0200 |
9 |l LGTSDWIWV |l 0.200 |

58 |[ SNPPASASLV |[ 0.200

[ 90 ]| kraFRFIQCL [ 0200 ]

[ 82 ][ FTKRKKKLKK |{ 0. 030 |

“PAGELGTSDV [ 0.120

89 | LOAFRAIGC | 0030 |

AGELGTSDWV | 0.060 |

38 |[ YFYFYFFLEM ][ 0200

41 ][ EMESHYVAQA ][ 0.030 |

50 j| AGLELLGSSN | 0.200

TGRCPAGELG | 0.0%0 |

97 || QCLLLGLLKV |[ 0.200

[ 39 |j_FLEMESHYVA j{ 0.030

[ GRCPAGELGT |[ 0.010 |

26 |[ PLVVFFIYFY ][ 0.200

121 ] [RYFQGIFMQ |[ 0.020 |

7 | GELGTSDWVT || 0.010 |

24 || PFPLVVFFIY_|[ 0.020 |

[ 37 ][ yrrLEMESHY [ 0.200 |

[ 94 || RFIQCLLLGL ] 0200

[ 60 J[ PPASASLVAG |[ 0.020 |

"~ Table XXI-V11-HLA-B3501-
10mers-191P4D128

77 || ACFESFTKRK ][ 0.020 |

48 || AQAGLELLGS | 0150

19 )| LFFFLPFPLV || 0.020

W DCERGYFQG! |[ 0.120 §

[ 21 ][ _FruprPLvvE_ [ 0.100 |

1 erFNFFLFFFL 1[0.100 |

[ 20 |[ FFFLPFPLVV_|| 0.020 |

HCACFESFTK |[_oo15

[30 ][ FRVEYFYFF_|[ 0100 |

72 J[ SVHHCACFES [{ 0100 |

113 GVNSCDCERG [ 0015 |

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
posilion for each peplide is the
start position plus nine.

[108][ PLOHQGVNSC |[ 0.010

Start][ Subsequence | Score_]

98 J[ CLLLGLLKVR |{ 0.010

55 [ LGSSNPPASA [ 0:100

[ 8 JIRvmvPPLPSL|| 2.000 |

69 || GTLSVAHCAC [[ 0100,

110 ]| GHGGVNSCDC [ 0010_

™1 J[FQARLRLRVM]| 2.000 ]

[ 2 |[QARCRLRVMV]| _1.600

45 1| HYVAQAGLEL j[ 0100 }

15 |[ FNFFLFFFLP [[ 0.010 |

1 9 {[VMVPPLPSLN|[ 0.100

99 |[ LLLGLLKVRP ][ 0.010

3 [ ELLGSSNPPA | 0100

{5 J[LRLRvMVPPL][ _9L199_.J

[ 65 |[ SLVAGTLSVH |[ 0.010

[ 4 JRIRLRVMVPP][ 0060 |

76 )J_NFFLFFFLPF |[0400

101 || LGLLKVRPLQ || 0.010

[ 128 | FMQAAPWEGT || 0.100 |

111 [HQGYNSCOCE | 0.010

11 I LRITENFELF I 0.100 §

[ 6 J[RLRvMVPPLP|{ 0.080 ]

["FMQAAPWE Il 0010 [

[ 68 [ AGTLSVHHCA |{ 0.100

[ 10 |[MvPPLPSLNP]| 0.010

[ 7 J[RvwvPeLPS][_0.010

rgﬂ[jg’cLLLGLLK jL_o.o10 ]

CA 3066279 2019-12-30
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Tabio YU V12-HLA-B3SOT-
10mers-191P4D12B

Each peptide is a portion of SEQ
1D NO: 25; each start position is
specified, the lengih of peptide is
10 amino acids, and the end
position for each peptide is the
|_star! posiion pus nine.

[Starl]| Subsequence |[_S¢ Scor;a— !

[ 3 ]|MSEEPEGCSY][_ 9.000 }
[ 6 J[EPEGCSYSTL|[ 6.000 |
2 WMSEEPEGCSH 0.200 |

9 JGCSYSTLTIV][ 0200 j

1 |[SVMSEEPEGC]|_0.150 ]

[ 8 J[EGCSYSTLIT||_0.100

10 [[CsYSTLTIVRI[ 0.050 |

5 |[EEPEGCSYST][_0.020 ]

|_——1FEEPEGCSYS 1 0.003 |

7 [[PEGesysTLT][ 0001 |}

[ 11 )| sysTLTTVRE ][ 0.001_}

CA 3066279 2019-12-30
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Table XX! V13 HLA B3501-
10mers-191P4D1ZB

Each pepiide is a portion of SEQ
1D NO: 27; each start position is
speciﬁed the length of peplide Is
10 amino aclds, and the end
position for each peptide is the
start position plus. nine.

Each pephde Isa porﬁon of SEQ
1D NO: 29; each start position is
specified, the length of peptide is
10 amino acids, and the end
position for each pepﬂde is the
__startpo position plus nine.

Start Subsequence j| Score_

St Subseauence [ Saore

8 [[ASASLVAGTL{ 5000

b ms

1 |{DSQVIVDVLA || 0500 |

[ 3 |[ssNpPasAsL]] 5000 |

[ 5 |[NPPASASLVA]| 2.000

7 J[DVLADPQEDS J{ 0400

8 J[vADPQEDSG || 0020 |

[ 10 |[ASLVAGTLSV]| 1000 i

[ 4 J[VIVOVLADPQ || 0.020 |

[.2 [SSNPPASAS)| 0500 |

2 |[SQVTVDVLAD || 0015

9. ||SASLVAGTLS|j 0.300 |

[ 4 I[snppasasiyv] 0.200

[ 9 |[LADPQEDSGK | 0.013 |

[ 3 J[QuIvDVLADP | 0010

[_1_][LossnppasAll 0.100

SJLTVDVLADPQE [ 0.003 ]

[ 7 l[Pasasivacr]] 0030 |

[T6 |[PPAsASLVAG|| 0.020 |

10 |[ADPQEDSGKQ]|_0.002

[¢ |[vovLaopaeD |[ 0002

Table XXI-V1 4—HLA B3501-

| tomers191P4D12B

184
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Tables XXII - XLIX:

TableXXI-Vi-HLA-A1-
Smers-191P4D128

Each peplide is a portion
of SEQ ID NO: 3; each
slart 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 |iscore

437(| SEEPEGRSY|| 32

107}{ PLDGSVLLR || 21

305][ LITEHSGIY || 21

306]] TIEHSGIYV || 21

159] LEEGQGLTL | 20

252]|GLEDQNLWH]| 20}

405||HTOPRSQPE|| _ 20]
86l{ YGLHVSPAY ][ 19

262|[GREGAMLKC] 19]
[412[PEESVGLRA| 19
[486][VQENGTLRA] 19
[a0q[axpTENGIY ][ 19
[ 11){ GPEAWLLLL][ ™ 18]

ELALLHSKY || 18]

SEGQPPPSY][ 18]
[vLDPQEDSG][ 18]

| YEEELTLTR|{ 18

[TspwrwL|[ 17
AQELALLHS ][ 17]

184|[ DTEVKGTTS|[ 17

225)| VSHPGLLQD|| 17

271||LSEGQPPPS|| 17,

204|| RVDGDTLGF|| 17|

378][kAQOMTQKY][ 17
[ sgJjscEQVeQVAll 16

117][AVQADEGEY][_16]

[158]| ALEEGQGLT]| 16]f
323 sRosavIvoj 16

366][ VWVLMSRY][ 18]

457 QTELLSPGS][ 16
46][QDAKLPCFY][ 15

[436)[MSEEPEGRS]| 15

TableXXllV2-HLA-A1-
9mers-131P4D12

CA 3066279 2019-12-30

Each peptide is a portion
of SEQ ID NO: 5; each
start poshion s specified,
the length of peptide is 9
amino acids, and the end
postion for each peptide
s the start position plus
elght.

Pos| 123456789 |(score

I 2|Q_QAKLPQLY“ 17|

[ 1JeapakipcL]] 10

TableXXIl-V7-HLA-Af-
Omers-191P4D12

Each peplide is a portion
of SEQ ID NO: 15; each
start position is specified,
thelength of pepfide is 9
amino acids, and the end
posilion for each peptide
is the start position plus
eight.

(CSlkmoprsgsel 20| .

[Pos|| 123456789 |[score]

TableXX!l-V9-HLA-A1-
9mers-191P4D12

Each peptide Is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino aclds, and the end
posilion for each peplide
is the start position plus
elght.

Pos|| 123456789 |lscore

25[ FPLVWFEIY || 21

(29[ VEFIYFYFY ][ 20]

(L 38[FFLEMESHY][ 16

115[NSCDCERGY] 19

[ 13 [IFNFFLFE J[ 18]

27| LVWVFFIYFY || 1]

[116[SCOCERGYF][ 13]
[ 2q[FeLPrRLW [ 12

[ 4 Ercacir 11

[ ad[FLEMESHYV][ 12]

[ 51[GLELLGSSN][ 17]
[11gJDCERGYEQE][ 1

| 57]|SSNPPASAS]| 11

65 sLvacTLSV][ 11

[ 93 FRFIQCLLL ][ 11

185
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TableXXi-V9-HLA-A1-
gmers-191P4D12

Each peplide is a portion
of SEQ ID NO; 19; each
start position is specified,
the Jength of peptide is 8
amino acids, and the end
position for each peptide
is the start position plus
eight.

Pos|| 123456789 ||score

98][ CLLLGLLKV ][ 11
2[RRELLAGIL ][ 10]

[ 17)[ FELFFFLPE ][ 10f

34| FYFYFFLEM || 10]

41|[EMESHYVAQ][ 10}

[ 48][AQAGLELLG 10

[ 78][ CEESFTKRK][ _10]

TableXXll-V{0-HLA-A1-
9mers-191P4D12B .

Each pepiide is a portion
of SEQ ID NO: 21; each
start position is spedified,
the length of peptide is 9
amino acids, and the end
position for each peplide
is the start position plus
eight.

Pos]| 123456789 |[score!

5|[AGELGTSDV][ 13|

ol[cTsowaw[ 19

[ 2|rcPaceLGTl| 8|

[ 1][GRCPAGELG|| 7]

TableXXI|l-V1{-HLA-A1-
9mers-181P4D128
Each paplide Is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 9
amino aclds, and the end
position for each peptide
is the start position plus
eight.

Pos][ 123456789 ]lscore]
[ 7lrvmveeLPs|] 7
_gllvmveeiest] 6}
[ gmveppsin]__6)
[ elftRvmvPRLPl] 4]

J[ARLRLIRVMV][ 3]
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TableXXH-V11-HLA-A1-
9mers-191P4D128

Each peptide is a porfion
of SEQID NO: 23; each
start posltion Is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the slart position plus
eight.

| 5|[PPASASLVA
[ 3] SNPPASASL
ASASLVAGT
| 4]lcssNPPASA

~d

anjiom] i~

TableXXIl-Vi-HLA-
A0201-Smers-191P4D12B

Pos|| 123456789 Jscore

| 3JRLRLRvMVP[ 3

TableXXIl-V12-HLA-A1-
9mers-191P4D128

Each peplide is a portion
of SEQ ID NO: 25; each
start position [s specified,
the length of peptide is 9
amino acids, and the end
posltion for each peptide
Is the start position pius

eight.

Each peplide 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 peplide
is the start position plus

eight

[Pos| 123456789 |[score]

[145] LvPPLPSL ][ 31]

3598 LLFCLLWv ][ 30

358] ALLFCLLWV || 28]

362 CLLVWWWWL || 28

Pos|| 123456789 |lscore

80 ALLHSKYGL || 26

I[_3|[sEEPEscsy]| 22

142 RLRVLVPPL || 26}

355f VIAALLFCL f| 26

TableXXIl-V13-HLA-A1-
Omers-191P4D128

351]| VWVGVIAAL || 24

§02f YINGRGHLV || 24

PCT/US2003/013013

TableXXill-V1-HLA-
A0201-Omers-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 peplide
is the start position plus
eight.

[Pos] 123456789 |score

361ff FCLLWwwy [ 19

as0|[ LTLTRENS! J[_19]

[ 13)| EAWLLLLLL ][ 18]

138]] QARLRIRVL || 18]

266] AMLKCLSEG | 1d|

342)] QvoLVsASV ][ g

481]| AMNHFVQEN|! 18]

21|[LLASFTGRC || 17]

106)] NPLDGSVLL || 17

[113]| LLRNAVQAD ][ 17

139][ ARLRLRWLV ][ 17]

229|| GLLQDGRIT [ 7]

234[ QRITHILWV [ 17]

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.

17j| LLLLLLASF 23'

42] WLGQDAKL 23|

347[ sAsvwvvev ] 23]

18] WLLLLLLEA || 22]

345)| Lvsasyww || 22}

363l LLwwviM ][ 22

[Pos] 123456789 J[score]
LADPQEDSG|[ 1]
[ vovioeall g
[_3j[vivoviaoe][ 9}

=]

446] STLTTVREI |[ 27

8JEMWGPEAWL][ 21

16| LLLLLLLAS || 21

344 DLVSASVW || 21

244|| FLAEASVRG |[ 7]

287][GPLPSGVRV][ 17

292 GVRVDGDTL)| 17]

299 TLGFPPLIT || 17]

322)| SSRDSQVTVY 17

352)] WGVIAALL || 17

382 MTQKYEEEL][ 17

410][ SQPEESVGL || 17,

419|[RAEGHPDSL || 17

43| RSYSTLTTIV ][ 17

[ 2[avivoviao][ 7)

14| AWLLLLLLL || 2

245][ LAEASVRGL 20

TableXX/l-Vi4-HLA-A1-
9mers-191P4D128

260j| HIGREGAML ][ 20|

284|| RLDGPLPSG || 20]]

Each peplide 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
eighl.

[357]{ AALLFCLLY |[ 20|

[460|[LLSPGSGRA ][ 20

18] LLLLLASFT |[ 19|

34| LETSDWTV [ 19]

71)| DAGEGAQEL [ 19]

—

112]] VLLRNAVQA |[ 18}

[Pos]| 123456789 Jscore

152|| SLNPGPALE |[ 19}

2)[SSNPPASAS][ 11

156} ALEEGQGLT || 19}

(<=

ASLVAGTLS|| 8

356][_IAALLECLL ][ 19]

CA 3066279 2019-12-30

360 LFCLLWW || 19]

186

19| LLLLASFTG |[ 16

35| ErsowTw || 1]

157)[ PALEEGQGL || 16

159)[ LEEGQGLTL ]| 18]

173|| AEGSPAPSV ][ 16}

202|| AAVTSEFHL || 16

203| AVTSEFRLV || _16

215 SMNGQPLTG][ 16|

237)f THILHVSFL | 16
242|| VSFLAEASV || 16]|

285|| LogPLPSGV ][ 18]

350| wWwveviAa || 16l

1384]| QKYEEELTL || 16]f

452 REIETQTEL [ 19
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TableXXIll-V1-HLA-
A0201-9mers-191P4D12B

Each peplide 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]| 123456782 |lscore)

453)| EIETQTELL || 18]

501][ IYINGRGHL |[ 16
1] GPEAWLLLL || 15}}
12)] PEAWLLLLL || 15]f
20]] LLLASFTGR || 15}
| 32)| GELETSDWV || 15}
[ s7)[pscEQuaav][ 15)

-

74| EGAGELALL || 15
137][ FRARIRLRV][ 15
140 RLRLRVLVP ][ 15

216][MNGQPLTCV]| 15
217)|NGQPLTCW I 15|

230/ LLQDQRITH HI
240|| LHVSFLAEA || 15
270|| CLSEGQPPP| 15

304][ PLTTEHSGI || 15
309][ HSGIYVCHV | 15

332|| vLOPQEDSG]| 18]
493|| RAKPTGNGI || 15

TableXXII-V2-HLA-
AQ0201-9mers-
191P4D128

Each peptide is a portion
of SEQ ID NO: 5; each
start position is specified,
the length of peplide is 9
amino acids, and the end
position for each pepfide
is the start position plus
elght.

[Pos][ 123456789 ]lscore
1][GQDAKLPCL][ 7]
8}|CLYRGDSGE 14]

5[KLPCLYRGD][ 13

| 4][AKLPCLYRG][ 11]

TableXXN-V7-HLA-
A0201-9mers-
191P4D128

CA 3066279 2019-12-30

Each peptide is a porfion
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
elght.

{Pos|| 123456789 Jlscore]|

JHTDPRSQSE[ 8}l

B||SQSEEPEGR|| 5|

1|lSHHTDPRSQ)] 4]

[ 7|RsaseEPEG) 3|

TableXXMi-V8-HLA-
A0201-8mers-
191P4D12B

Each peptide is a porfion
of SEQ ID NO: 19; each
start position is specified,
the tength of peptide is 9
amino acids, and the end
position for each peptide
Is fhe start position plus
eight.

[Pos]i 123456789 |lscore

| 98}] CLLLGLLKV ] 31

[ 5[ LAGILRI [ 2

65[SLVAGTLSV][ 29

| 95){ FIQCLLLGL J{ 26

39FLEMESHYV|| 21

46|[YVAQAGLEL][ 21

47||VAQAGLELL][ 21

91 KAFRFIQCL| 21

99| LLLGLLKVR ][ 20|

101){ LGLLKVRPL]| 19}

1| MRRELLAGI|| 18]

58[sNPPASASL] 18]

| 63| SASLVAGTL| 18]
[ 88] KLKKAERFI ][ 18

[ 18| FLFFFLPFP][ 17

21 FFLPFPLWV I 17,

22 FLPFPLVVF || 17

| 54JLLGSSNPPA][ 17

96( IQCLLLGLL || 17

4j ELLAGILLR [ 16]

[ 9]l KLRITFNF | 18]

A4|SHYVAQAGLI[ 1]

62J|ASASLVAGT][ 16

6|l LAGILLRIT |[ 1]

8| GILLRITFN ][ 18]

187
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TableXXIf-V3-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 sach peptide
is the start position plus
eight,

Pos|| 123456789 |[score]

1] LRITFNFFL J{ 15

100|| LLGLLKVRP || 15

TableXXM-V10-HLA-
A0201-9mers-
191P4D12B

Each peplide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 9
amino aclds, and the end
position for each peptide
is the start position plus
eight.

([Pos][ 123456789 J[score]

9|GTSDwIw|| 20}

sjiLeTsovvrv]l 19|

SAGELGTSDV][ 15|

6llceELGTSDW|I 18]

7)lELGTspwr][ 13

(%)

[cPAGELGTS]| 10]|

TableXXMI-V11-HLA-
A0201-9mers-
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 peplide
is the start position plus
eight.

Pos|| 123456789 |[score]

8flvmvPPLPSL[ 29|

5|[RLRVMYPPL][ 25|

2|ARLRLRVMV] 17

| 3JRLRIRWVA[ 4]

TableXXIll-V12-HLA-
A0201-9mers-

191P4D12B




WO 2004/016799

Each peptide is a porlion
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 posltion plus

eight.

Pos|l 123456789 lscore

gl| CSYSTILTTV

I 17

1|[VMSEEPEGC]| 12

6[PEGCSYSTL

9|

|8l GCSYSTLTT

9

TableXXil-V13-HLA-
A0201-9mers-
191P4D128
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.

[Pos|| 123456789 |iscore
7|[vLaDPQEDS|[ 15|

3jivivovappll 19

8|[LADPQEDSG)| 10}
lavivovAb)| 9|
1l[sQvivdviAll 8
6||DVLADPQED]| 7

TableXXil-V{4-HLA-
A0201-9mers-
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.
[Pos|{ 123456789 [scare]

| 3||sNPPasasL]] 18]

8
8J{ SASLVAGTL][ 18]
7 ASASLVAGT][ 18]l
[ 1]lcssnpeasall_1d|
4J[NPPASASLY|| 10|
BliPASASLVAG][ 8|

CA 3066279 2019-12-30

TableXXIV-V1-HLA-
A0203-9mers-
191P4D12B

Podf2seE6785]5o0c]

i NoResultsFound.

TableXXiV-V2-HLA-
A0203-9mers-
191P4D128

PCT/US2003/013013

TableXXIV-V14-HLA-
AD203-9mers-
191P4D128

Pos|[123456789)(score

I NoResulisFound. ||

[Pos}[123456780][score

NoResuitsFound.

TableXXV-V7-HLA-
A0203-9mers-
191P4D12B

[Pos|[123456789)iscorelj
|| NoResullsFound. |

TableXXIV-VS-HLA-
AD203-9mers-
191P4D12B

[Pos][123456789)|score

[ NoResultsFound. |

TableXXIV-V10-HLA-
A0203-9mers-
191P4D12B

[Posl}123456788iscore]

l] NoResulisFound. "

TableXXIV-V11-HLA-
A0203-9mers-
191P4D12B

Pos|{123456789j|score]

NoResultsFound.

TableXXIV-V12-HLA-
A0203-9mers-
191P4D12B

[Pos}{123456789]fscore

{ NoResultsFound.

TableXXiV-V13-HLA-
A0203-9mers-
191P4D12B

Pos}|123456789]|score]

NoResultsFound. |

TableXXIV-V14-HLA-
A0203-9mers-
191P4D12B

\IPos][123456789][score

TableXXV-V1-HLA-A03-
9mers-191P4D12B
Each pepfide 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 peplide |
is the start position plus
eight.
[Pos|| 123456789 |lscore]
140]| RLRLRVLVP || 27]
112 VLLRNAVOA || 28]
180|[ SVIWDTEVK]|  25);
41)[ TWLGQDAK || 24)f
114][ SVLLRNAVQ ][ 23]
294][RVDGDTLGF |[ 23]
(7] Lase || 29
117]| AVQADEGEY][ 29|
186} EVKGTTSSR|| 22
261)[ IGREGAMLK || 22
358][ ALLFCLLW || 22
397)[ SIRRLHSHH || 22
[459)[ ELLSPGSGR || 22
[ 61)lQvaavawar] 21
78][ ELALLHSKY || 21
362]] CLLWWWL || 2
415 SVGLRAEGH ][ 21
[ 69][RVDAGEGAQ]| 20
144)f RvLVPPLPS || 20]
152)[ SLNPGPALE || 20]
230][ LLQDORITH || 20}
202){ GVRVDGDTL ][  20]
316]{ HVSNEESSR || 20]
45| LVSASWWV || 20]
391)[ TLIRENSR || 20]
500][ GIYINGRGH |[ 20}
18| LLLLLASFT |[ 19|
20)[ LLLASFTGR || 19|t
97|[RVEQPPPPR][ 19
107]| PLDGSVLLR || 19
243 SFLAEASVR ][ 19
[249)[ SVRGLEDGN][ 19

188
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TableXXV-V1-HLA-A03-
9mers-191P4D12B

Each peptlde 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]

[252][GLEDQNLWH][ 1]
342)| QUDLVSASV ][ 19
349l svwwvavia || 1g

366]] VWVLMSRY ] 19|

377|[RKAQQMTQK 19
485][ FVQENGTLR|| 19]f
33[ELETSOWT [ 18]
[ 64|[QvawarvoA][ 1g]
| 77][ QELALLHSK ][ 18]
128 RVSTFPAGS || 18]
(209 HLVPSRSMN][ 18]
((260] HIGREGAML ][ 18]
284 RLDGPLPSG][ 18|
299 TLGFPPLTT || 18]
311)f GIYVCHVSN || 18]

344 DLVSASVW [ 18
354f] GVIAALLFC || 18]
359 LLFCLLWv [[ 18]

365| WwwviMsR [ 18]
417)| GLRAEGHPD|[ 18]

450)f TVREIETQT |[ 18]

491]{ TLRAKPTGN || 18,

2| PLSLGAEMW||  17]

| 16]] LLLLLLLAS [ 17
19)] LLLLASFTG || 17
42|l WLGQDAKL | 17]

89)[HVSPAYEGR] 17,

142)[ RLRVLYPPL ][ 17]

[146][ LVPPLPSIN ][ 17]
[158) ALEEGQGLT ][ 17
[164)] GLTLAASCT ][ 17

351 VWGVIAAL |[ 17

TableXXV-V1-HLA-AQ3-
Smers-191P4D12B

Each peplide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peptide is 9
amino acids, and the end
postiion for each peplide
is the start position plus
eight.

[Pos] 123456788 |[score

[235] RiTHILHVS ][ 16

23| ILHVSFLAE ][ 16]
[244] FLAEASVRG ][ 16]

288 PLPSGVRVD ][ __16]

352) WGVIAALL || 16|

369| VLMSRYHRR|l 16|

[420] AEGHPDSLK][ 16

[426][ SLKDNSSCS ][ 16
[460] LLSPGSGRA ][ 16
[ sg wrvwieap| 15
[ 80][ ALLHSKYGL ][ 15
[108][RNPLDGSVL ][ 19

[113][LLRNAVQAD ]| 15

148 LyPPLPSL || 15

PCT/US2003/013013

TableXXV-V1-HLA-A03-
9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 3; each
start position is specified,
the length of peplide is 9
amino aclds, and the end
position for each peptide
is the start position plus
eight.

Posj| 123456789 |[score

| 4|iSLGAEMWGP] 13|
[43[vicapaktP || 13]
[ a9][KLPCFYRGD ][ 13

[ 84)[skyeLHvsP ][ 13|

[124][ EECRVSTF ][ 13

[139] ARLRLRVLV ][ 13)

203|| AVISEFHLV ]| 13|

210[LvPSRSMNG][ 13|

[236]] TTHILHVSF || 13

257} NLWHIGREG |[ 13|

270j{ CLSEGQPPP | 13

304 PLTTEHSGI || 13]]

322 ssRosQvIv| 13|

329[TvovioPQe || 13|

[166][ TLAASCTAE || 15)
200 RSAAVTSEF | 18]

313 YVCHVSNEF || 15]]

27[QuIvovior || 15

332{| VLDPQEDSG ][ 15}

363 LLWwwwviM [ 18]

e CWWVLMS || 5]
[367]| vWWLMSRYH|[ 18]

373|[RvHRRKAGQ][ 15]

400[[RLHSHHTDP | 15}

437)| SEEPEGRSY |[ 15

487)| QENGTLRAK |l 15

[502|[ YINGRGHLV ][ 15

sg[owWivvLGal[ 14

87]l GLHVSPAYE || 14

189)| GTTSSRSFK || 14

198][ HSRSAAVTS || 14
219)[aPLTCVVSH[ 14

368]{ VWLMSRYHR][ 17

15]] WLLLLLLLA || 16
81|[ LLHSKYGLH ][ 18]}

-

197][KHSRSAAVT ][ 18]

224]| VSHPGLLQ ][ 16)

CA 3066279 2019-12-30

220 PLTCVVSHP || 14

241 HVSFLAEAS )| 14

384){ QKYEEELTL || 14

[396][ NSIRRLHSH || 14

409" RSQPEESVG(l 14

189

331]{DVLDPQEDS )| 13]|

333|[LDPQEDSGK || 13

350] Wyveyiaa || 13]
370J| LMSRYHRRK ]| 13]]

374/ YHRRKAQQM][ 13}

443|| RSYSTLTIV || 13)

477|| GIKQAMNHF |[ 13}

TableXXV-V2-HLA-AQ3-
9mers-191P4D128

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 ][score

8JlCLYRGDSGE]|[ 22)

5|[KLPCLYRGD][ 13

2apakipery][ 0]

TableXXV-V7-HLA-A03-

9mers-191P4D12B
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Each peptide is a portion
of SEQ ID NO: 16; each
slart position Is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight
Pos|[ 123456789 |iscore
[ 2[HHIDPRSQS]| 8|
[ 3|[HTDPRSQSE| 7|
8lISQSEEPEGR|] 7
[ 4[roPRSQsEE] 6
[ 1|[sheToPRSQ)[ 4
7)|RSQSEEPEG][ 4
[ 5|[pPRSQSEEP|[ 3

TableXXV-V9-HLA-A03-
9mers-191P4D12B

Each peptide Is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 8
amine acids, and the end
posttion for each peptide
Is the start position plus
eight.

TableXXV-V9-HLA-A03-
Imers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 19; each
start position is specified,
thelength of peplide is 9
amio acids, and the end
position for each peptide
is he start position plus
elght.

PCT/US2003/013013

TableXXV-V11-HLA-A03-
9mers-191P4D128

Pos|| 123456789 "score‘

| 8] GILLRITFN [ 1 ]

Each peptide Is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 8
amino aclds, and the end
position for each peptide
is the start position plus
eight.

Pos| 123456789 |{scare

[ 26] PLVVFEIYF

28 VWFFIYFYF 14]

| 3J[RLRLRVMVP] 25|

[ 7|[RvMvPRLPS][ 18

53[ELLGSSNPP][ 14]

72|SVHHCACFE| 14

5||RLRVMVPPL|| 17,

[ 9|[MVPPLPSIN][ 17

78 CACFESFTK]|_14]

[ARLRLRVMV][ 14

88)] KLKKAFRFI || 14

103 clkvRPLQ] 14

| 1]@aRIRLRWM|| 12|

[113|GVNSCOCER)| 14

126]|GIFMQAAPW]|  14]

TableXXV-V12-HLA-
A03-9mers-191P4D12B

21| FFLPFRLW ] 13]

86)[ KKKLKKAFR][ 13

87|l KILMKAFRF ][ 13

36| FFLEMESHY|| 12

[Pos][ 123455789 J[score]

66][ LVAGTLSVH ][ 24|
e Lo cr[ 2
4|[ ELAGILLR
22|[ FLEFPLVVF 22
gol[ LLLGLKVR |[ 27
105|[KVRPLQHQG) 27
[ of[ WLRITENF ][ 21
97|( QCLLLGLLK || 21
| 65[SLVAGILSV][ 29
[ 51)[GLELLGSSN][_ 19)
10][ LLRITENFF J[ 14]
gg|[ cLLLaukv ][ 19
46][YVAQAGLEL][ 17
[ 83| TKRKKKLKK][  17]
108][PLOHOGWNSI[ 17
| 5[ LLAGILLRI |} 16
7| AGILLRITF ]| 18]
(17| RITFNEELF [ 16]

[ 27 LW_FFI_!FY 1s||

31| FiYFYEYFF || 16)
[ 82 FTKRKKKLK ’

I

CA 3066279 2019-12-30

80| ESETKRKKK || 12

23 LPFPLWFF || 11

Each peptide is a porfion
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.

| 57 SSNPPASAS][ 1]

Posl| 123456789 |score

[ 63 sAsLvAGTL][ 11

| 3||SEEPEGCSY)| 15

[ 70[TLSVHHCAC] 11

gl|CSYSTLITV

Eaey ik

6}|PEGCSYSTL

107RPLQHQGVN]{ 11

121 RGYFQGIFM][ 11

~Jl~ll

| 8|lccsysmurT

TableXXV-V10-HLA-
A03-Omers-191P4D128

Each peplide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 8
amino acids, and the end
position for each peplide
is the start posilion plus
eight.

[Posi| 123456789 Jiscore

[ 7[eLeTsbvvr| 18]

[T ableXXV-V13-HLA-AO3-

9mers-191P4D12B

Each peptide Is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peptide is 8
amino aclds, and the end
position for each peplide
is the start position plus
eight.

Pos|| 123466789 }iscore

[ 2J[avTvovian][ 16

o|[ADPQEDSGK][ 16

6/IDVLADPQED|! 15

JRcpAGELGT][ 11]

[ §[AGELGTSDV][ 9

3lcPAGeLGTS][ 8

_glcELeTsDW[_8)

[ glersowivi[ g

190

| 4{TvoviapPa]l 13

[ 7|[viLADPQEDS] 12
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TableXXV-Vi4-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
position for each peptide
is the start position plus
eight.

Pos|| 123456789 [lscora
2||SSNPPASAS| 11

[ 8j[sasLvacTL]l 11
[ 3|[snePAsAsL 9
gAsLvAcTLS]| 9|
4j[NPrasASLY][ 8]t
5[ PPASASLVA| e|
| 1][csshPrAs,

B SLVAG]I"’
L__][ASASLmG L7

TableXXVI-Vi-HLA-A26-
9mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: 3; each
slart position is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start posilion plus
eight.

{[Pos]| 123456783 [Jscore

38)| DWTWLGQ| 27

351|| VWGVIAAL || 27

TableXXVI-Vi-HLA-A26-
9mers-191P4D128

Each peptide is a porton
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.

123456789 |iscore|

a2 wicaDakL [ 19)

184) OTEVKGTTS || 19l

294||RvDGDTLGF || 19}

331 DVLDPQEDS ][ 19

-

337]{ EDSGKQVDL][ 1]

354 GVIAALLFC || 19]|

365 vwwwimsr ][ 19|

| sliEMWGPEAWL][ 18]

sojEQueavAwWA][ 18]

[ 71|[DAGEGAGEL[[ 18]

145{[ VLVPPLPSL || 18]

236]| ITHILRVSF ][ 18]}

237)| THiLHvSFL |[ 18]

313 YVCHVSNEF || 18)

449)| TTVREIETQ || 18]

agfwrvvieapn jf 17)

328 vivoviora][ 17))

355|| VIAALLFCL |{ 17]

#)[TwiLGQDAK ][ 18]

s7jjpsceQveav]| 1)

366]| VWWLMSRY || 26
13j[ EAWLLLLLL || 24

124)| EYECRVSTF || 24|
223|| CVVSHPGLL || 24|
[ass)] ETaTELLSP [ 24]
35| ETsowiw || 23]
| 78)| ELALLHSKY || 23]
74 EGAQELALL || 22
186} EVKGTTSSR || 22
305 LTTEHSGIY || 22

l453|[ EIETQIELL || 22
[117)[ AvoADEGEY ]| 21|

292|| GVRVDGDTL || 20{
325} DSQVTVDVL || 20}

350]] WWWGVIAA || 20))
352]] VWGVIAALL [ 20]f
364)f Lvwwwims || 20]|
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[130][ sTrPAGSFa][_16]

298] DTLGFPPLT || 16]

[327)[vTvovior 16|

349 swwavia [ 16]

382} MTQKYEEEL || 16}

450]] TVREIETT || 16}

413|[EESVELRAE ][ 18]

414||ESVGLRAEG ][ 18]

473/ DQDEGIKQA || 15

[ 12]) PEAWLLLLL || 14

[14)[ AWLLLLLLL ) 14

17) LLLLLLASF ][ 14

40[[VTWLGQDA [ 14

160 EEGQGLTLA|[ 14

260j{ HIGREGAML || 14

{1345)| LVSASWWV ][ 14]

PCT/US2003/013013

TableXXVI-V{-HLA-A26-
9mers-191P4D12B

Each peptide is a portion
of SEQ 1D NO: 3; each
start position is specified,
the fength of peptide Is 9
amino acids, and the end
posiiion for each peptide
is the start position plus
eight.

Posl|[ 123456789 |séore

387|| EEELTLTRE )i 14

437|| SEEPEGRSY Il 14

452)] REIETQTEL || 14

472){ EDQDEGIKQ {| 14

476]| EGIKCAMNH || 14

484|| HFVQENGTL J{ 14

485 FVQENGTLR || 14]

1jf ePEAWLLLL || 13

45][GaDAKLPCF || 13

[109]] DGSVLLRNA ]| 13]

135) GSFQARLRL ] 13]

142|| RLRVLVPPL || 13}

146][ LvPPLPSLN || 13

161) EGRGLTLAA | 13))

222} TowsHpeL || 13

[249][ sVRGLEDON][ 13]

[320][EFSSrRoSQv ][ 13

328l TvovoPQE || 13

344|[ Lvsasvwv || 13}

383 VGVIAALLF || 13]

393){ TRENSIRRL |[ 13}

421][ EGHPDSLKD || 13]

[438|| EEPEGRSYS || 13)

446][ STLTTVREN [ 13)

459)| ELLSPGSGR ][ 13|

501]{ IVINGRGHL || 13]

367/ VWVLMSRYH I 14

191

TableXXVI-V2-HLA-A26-
9mers-191P4D128

Each peptide is a portion
of SEQID NO: 5; each
start position is spacified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos][ 123456789 Jlscore
[ 1]jcapakipet)] 13]

_2jQpAKLpeLY] 11,
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TableXXVI-V2-HLA-A26-
9mers-191P4D128
Each peptide is a portion
of SEQID NO: 5; each
start position is specified,
the length of peptide i5 9
amino aclds, and the end
position for each peptide
is the start position plus
eight.

Pos|( 123456789 |{score]
3|[DAKLPCLYR][ 9|

TableXXVI-V7-HLA-A26-
9mers-191P4D128
Each peptide is a portion
of SEQID NO: 15; each
start posilion is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start posiiion plus
eight.

Pos|| 123456789 |scor
3HvoPRsase|| 10
_sjloprsaseep|| 9
2|HHTDPRSQS|| 4]

TableXXVI-V8-HLA-A26-
9mers-191P4D12B

Each peptide Is a portion
of SEQ ID NO: 19; each
start position is specified,
the length of peptide is 9
amino aclds, and the end
position for each peptide
is the start position plus

eight.

Pos|| 123456789 ]lscore]
27 LWFFIVFY || 28]
281 VWFFIYFYF | 24]

TableXXVI-VS-HLA-A26-
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
position for each peplide
is the start position plus
eight.

[Pos]{ 123456789 |lscore

[ g6f[ lacLLLGLL |[ 14]

| 14)[ TENFFLFFF || 13]

15| FNFFLFFFL || 13]

[19[LFFFLPFPL] 13)
| 26)] PLVVFFIYF || 13]
[ 3g)[FrLEMESHY][ 13)

{93 FREIQCLLL || 13

[101][ LGLLKVRPL || 13}
[105|KVRPLOHQG] 13

TableXXVI-V10-HLA-
A26-Omers-181P4D128

Each pepfide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptids is 9
amino acids, and the end
position for each peptide
is the start position plus
elght.

{Pos]| 123456789 |[score]

[ ollcTsowrvvi[ 13}

7\[ELGTSDVVT]| 10]

gjLeTsowIvll 7l

3|ICPAGELGTS|| 6]

TableXXVI-V11-HLA-
A26-9mers-191P4D12B

[ 13)[ ITENFELFF |[ 21)
46| YVAQAGLEL|[ 20]
120][ERGYFQGIF|[ 19
23)[ LPFPLWVFF ][ 18]
98] FlQcLLLGL || 18]
[ 8oj[ESFTKRKKK][ 18]
91]{ KAFRFIQCL ][ 18]
4| ELLAGILR |{ 18]
7I[ AGILLRITF [ 15
86){ LVAGTLSVH][ 15
[ 12| RITENFFLF ][ 14
| 29)] VFEIYFYFY || 14

CA 3066279 2019-12-30

Each peptide Is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peptide is 8
amino acids, and the end
pasifon for each peptide
is the start position plus
elght.

PCT/US2003/013013

TableXXVI-V12-HLA-
A26-9mers-191P4D12B

Each peplide 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 posltion plus
eight.

Pos|l 123456789 {lscore
‘3)[sEEPEGCSY|| 14
4|EePEGCSYS]| 13
5[|EPEGCSYST]| 11

[ 7lleccsysTLr)| 11

6|PEGCSYSTL]| 10]

glicsysTLTivi[ 6

TableXXVI-V13-HLA-
A26-9mers-191P4D12B

Each peptide is a portion
of SEQ D NO: 27; each
start position is specified,
the length of peplide is 9
amino aclds, and the end
posltion for each peptide
is the start posifion plus
eight.

Pos|{ 123456789 |lscore]

6][DVLADPQED][ 18]

[ 2jQvivoviab)[ 17,

aj[vivoviape]| 17

4jrvoviaopralf  12)

| Pos|| 123456789 |[score]

TableXXVI-V14-HLA-
A26-9mers-191P4D12B

Each peptide is a portion
of SEQ ID NO: 29; each
start position is
spocified, the length of
peptide is 9 amino acids,
and the end position for
each peplide is the start
positlon plus eight.

| 3)[SNPPASASL)| 11

Pos][ 123456789 |[score]

glivmvepLpsLl 18]

glimvePLPSLN][ 13|

5[RLRVMVPPL][ 12

[ 7lRvmvepLPs|[ 1]

192

8lSASLVAGTL]] 11

T)[ASASLVAGT][ 6]

6|PAsASLVAG|_ 3|

TableXXVI-V1-HLA-
B0702-9mers-191P4D12B
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Each pepfide is a portion
of SEQID NO: 3; 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.

[Pos|[ 123456789 |iscore
100][QPPPPRNPL || 26}
11][ GPEAWLLLL || 23]
277|| PPSYNWTRL || 23
106]| NPLDGSVLL || 22
287)| GPLPSGVRV|[ 20
495]] KPTGNGIYI |[ 20}
150][ LPSLNPGPA || 18]
439|[ EPEGRSYST || 19|

1| MPLSLGAEM|| 18
BlEMWGPEAWL]| 17
[275)| QPPPSYNWT][ 17
289|| LPSGVRVDG || 17

337|[EDSGKQVDL][ 17
[142}[ RLRVLVPPL || 16
151)[ PSLNPGPAL || 16
26| TGRCPAGEL ]| 15
36][ TSDWTWL ][ 15
73 GEGAQELAL [ 15

TableXXVII-V{-HLA-
B0702-9mers-191P4D12B

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
postion for each peplide
is the start position plus
eight.

[Pos][ 123456789 _|{score]

173] AEGSPAPSV | 13]

219 QPLTCVVSH || 13

260] HIGREGAML || 13}

263 REGAMLKCL ][ 13)|

292 GVRVDGDTL || 13|

294 RVDGDTLGF || 3]

297] GDTLGFPPL ][ 13

345] Lvsasww ][ 13|

356]] 1AALLFCLL | 13|

419 RAEGHPDSL ][ 13|

462] SPGSGRAEE || 13

9IMWGPEAWLL]| 12

10[WGPEAWLLL][ 12

35[ ETSDWTW || 12

80l ALLHSKYGL || 12

82 LHSKYGLHV || 12

103 PPRNPLDGS || 15|
132)| FPAGSFQAR|| 18]
145][ vLvPPLPSL || 15
147|l VPPLPSLNP || 15
159]] LEEGQGLTL || 15
14]] AWLLLLLLL || 14
176 SPAPSVTWD || 14
178]| APSVIWDTE || 14
213|[SRSMNGQPL][ 14
351] VWGVIAAL ][ 14
362)| CLLWVWL || 14
12)[ PEAWLLLLL [ 13
3] EAWLLLLLL | 13)
29)[ CPAGELETS || 13
42 wieapakL | 13)
74|[ EGAQELALL || 13}
91}[ SPAYEGRVE ]| 13|
106)| RNPLOGSVL )| 13]]
[135|] GSFQARLRL || 13}
[138)[ QARLRLRVL || 13
161)[EGaGLTLAA || 13]
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101 PPPPRNPLD §l 12

102) PPPRNPLDG || 12

133 PAGSFQARL || 12

[148] PPLPSLNPG |12

154 NPGPALEEG [ 12

202]{ AAVTSEFHL || 12

211|[VPSRSMNGQ][ 12

237 THILHVSFL § 12

245|| LAEASVRGL || 12

299|[ TLGFPPLTT || 12

(324 ROSQVTVDV| 12

325|| DSQVTVDVL |l 12

352 VVGVIAALL | 12

355/ VIAALLFCL 12

384|| QKYEEELTL j| 12

407] DPRSQPEES ][ 12

410|[ SQPEESVGL|[ 12

452 REETQTEL || 12

453]] EEETQTELL [ 12

501][ IVINGRGHL || 12]

193
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TableXXVII-V2-HLA-
B0702-Omers-
191P4D128

Each peptide is a portion
of SEQID NO: 5; each

starl position is specifled,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.

[Pos][ 123456789 |[score
[ 1]jcapakLPCL)] 13
[ eljLpcLYRGDS|| 1]

TableXXVH-VT-HLA-
B0702-9mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO: 15; each
slart position Is specified,
the length of peplide 1s 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos|| 123456789 ||score]

[ 5l[oPRSQSEEP]| 12

TableXXVil-V-HLA-
B0702-Smers-191P4D12B

Each peptide is a portion
of SEQID NO: 19; each
slart position is specified,
the length of peptide is 9
amino aclds, and the end
position for each peptide
is the start position plus
eight

|[Pos|_123456789 |{score

23)f LPFPLVVFF || 21

[ 60){ PPASASLVA [ 20

59] NPPASASLV || 17

46|[YVAQAGLEL][ 14

(92 AFRFIQCLL ][ 14

3|[ ReCLAGILL || 12]

15|] FNFFLFFFL || 12)

22| FLPFPLWE || 12

32} IYFYFYFFL || 12

56){ GSSNPPASA|[ 12

| 58|| SNPPASASL| 12

[ 63 SASLVAGTL] 12

[ 93] FRFIQCLLL || 12
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TableXXVI-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,

Pos|[ 123456788 _[score]
[ 95|[ FiacLLLGL || 12
101][ LGLLKVRPL | 12

[107][RPLQHQGVN][ 12

2|| RRELLAGIL 11

[ 5|[ LLAGILLRI || 11

[ 11| LRITANFFL ][ 14]
13)[ ITENFFLFF | 11
19){ LFFFLPFPL || 11
20|l FFFLPFPLY || 11
250 FPLVVFFIY || 11
[ 44l SHYVAQAGL|| 11
47) VAQAGLELL || 11
62|l ASASLVAGT || 11
81)[ SFTKRKKKL ] 11
91l KAFRFIQCL ]| 11
6]l ICLLLGLL || 11
119|[ CERGYFQGI || 11
[129]MQAAPWEGT]] 11
10]] LRITENFF [ 10]
7] FrLFFFLPF | 10)
21)[ FFLPEPLWV || 10}
42||MESHYVAGA]|_10]
65][ SLVAGTLSV || 10}
88][ KLKKAFRFI || 10]

2

TableXXVIl-V10-HLA-
B0702-Smers-
191P4D12B
Each peplide is a portion
of SEQ ID NO: 21; sach
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]
[ 3j[cPaGELGTS|| 19
7|[ELeTSDWT[ 11

glfeTsowWTwW][ 11

CA 3066279 2019-12-30

Each peptide is a portion |-

TableXXVil-V10-HLA-
B0702-9mers-
191P4D12B

Each peptide is a poriion
of SEQ ID NO: 21; each
start position is specified,
thelength of peplide is 9
amino aclds, and the end
position for each peplide
is the start position plus
eight.

Pos|| 123456789 |iscore]

JRCPAGELGT|[ 10

sllAGELGTSDV|[  9)f

glceLeTsow[ 9|

gfiLeTspwivl 9|

TableXXVIl-V11-HLA-
B0702-9mers-
191P4D12B

Each peplide is a porfion
of SEQ 1D NO: 23; each
start position (s specified,
the length of peplide is 9
amino aclds, and the end
position for each peptide
Is the start position plus
eight.

Pos][ 123456789 |iscore

[ 5|[RLRVMVPPL]| 16

o0

VMVPPLPSL| 15

PCT/US2003/013013

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
posttion for each peplide
is the start position plus
eight.

Pos}[ 123456789 Jlscore]

[ 1lsavivoviall g

8
2[avivoviAp) 4

|_7]vapeeDs)| 4]

TableXXVI-V14-HLA-
B0702-9mers-
191P4D128B

Each peplide 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.

[Pos|| 123456789 J{score

[ 5|[PPASASLVA|[ 20

[ 4J[NPPASASLV| 17]

1][GSSNPPASA|| 12
[ 3|[snppasasL] 12

BJ[SASLVAGTL]{ 1

2JARLRLRVMV| 11|

1lQARLRLRVMI| 9]

7IRvMvPPLPS|| 8

TableXXViI-V12-HLA-
B0702-9mers-
191P4D128

Each peplide Is a portion
of SEQ ID NO: 25; each
start position is specified,
the length of peptide is 9
amino aclds, and the end
position for each peptide
is the start position plus
oight.

Pos|[ 123456789 Jjscore]|

jEPEGCSYST][ 19

slPEGCSYSTL|[ 1]

[ g[GesysTLrT| 11

TableXXVIl-V13-HLA-
B0702-9mers-

7i[AsasLVAGT][ 11

TableXXVIil-Vi-HLA-B08-
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 posltion plus
eight,

[Pos|[ 123456789 |fscore:

[138] CARLRLRVL ][ 29|

(142 RIRVLVPPL ][ 24]

337)[EDSGKQVDL][ 23

140)[RLRLRVLVP || 22|

491(| TLRAKPTGN || 22

477/ GIKQAMNHF || 21

493}l RAKPTGNGI || 20

362 cLlvwwL [ 19]

202[GVRvDGDTL|[ 18]

191P4D128

194

[426| sLkonsscs || 18]
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TableXXVill-vi-HLA-B08-
9mers-181P4D128

Each peptide is a poriion
of SEQID NO: 3; each
start position Is specified,
the tength of peptide is 9
amino acids, and the end
position for each peplide
is the start position pius
eight.

[Pos|[ 123456788 ]score
[ 11]{ GPEAWLLLL ][ 17}
13|[ EAWLLLLLL ][ 47]

26| TGRCPAGEL|[ 17

45|| GQDAKLPCF || 17,

71|[DAGEGAQEL][ 17)

106 NPLDGSVLL J| 17

124)| EYECRVSTF || 17|
145j{ VLVPPLPSL J| 17

277|[PPSYNWTRL][ 17

of SEQ ID NO: 5; 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.

[Pos]| 123456789 |jscore

1[capakLpet]] 21

[ 3[DAKLPCLYR][ _15]

TableXXVHIl-V7-HLA-
B08-9mers-191P4D12B

Each peptide Is a portion
of SEQ ID NO: 15; each
start posilion is specified,
the length of peptide is 8
amino acids, and the end
position for each peplide
is the start position plus
eight.

PCT/US2003/013013

TableXXVHI-V9-HLA-
B08-Omers-191P4D128

Each peptide is a portion
of SEQ ID NO: 19; each
start posltion Is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
Is the start postion plus
eight.

Pos|[ 123466789 |score

95| FIQCLLLGL ][ 15

1)|MRRELLAGI || 14

22[FLPFPLWE || 14

23| LPFPLVVFF [ 14

[ 9 ILLRITENF [ 13

26][ PLWFFIYF || 13]

44sHyvAQAGL]| 13]

[80][ESFTKRKKK]| 13

B0J[ ALLHSKYGL ][ 18]
81][ LLHSKYGLH || 18]

100|[ QPPPPRNPL][ 16}
157)| PALEEGQGL ][ 18]

247|[EASVRGLED ][ 16]

265|| GAMLKCLSE][ 18]

267][MLKCLSEGQ][ _16]]
356]] IAALLFCLL |[ 16}

374|[YHRRKAQQM]| 6]

439|[EPEGRSYST][ 16]

453|[ EIETQTELL || 16]
47][ DAKLPCFYR |[ 15|

65|[VAWARVDAG|[_15]
101)[PPPPRNPLD ][ 15|
231][ LQDORITHI ][ 15

245|| LAEASVRGL|[_19)
260|[ HIGREGAML || 15]

355 VIAALLFCL | 18]

369)[VLMSRYHRR][ 15}

410[| SQPEESVGL|{ 15
113}| LLRNAVQAD |} 14
133][PAGSFOARL || 14

202)] AAVTSEFHL || 14
390|| LTLTRENSI || 14
419|[RAEGHPDSL|[  14)

TableXXVIlI-V2-HLA-
B08-9mers-191P4D128

Pos|[ 123456789 Jscore]

s|[pPRSGSEEF] 13

[_3jHToPRSQSE| )|

TableXXVIlI-Ve-HLA-
B08-9mers-191P4D12B

Each pepfide Is a porfion
of SEQID 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,

Pos]| 123456789 [lscore|

103)[LLKVRPLQH]| 25}

82| FTKRKKKLK|| 22

88]] KLKKAFRFI ][ 22

101] LGLLKVRPL]| 22

[ 81][SFTKRKKKL][ 21

B4{|KRKKKLKKA] 21

86(| KKKLKKAFR)l 21

10)] LLRITENFF || 18]

85|[RKKKLKKAF][_ 18]

B3|[SASLVAGTL][ 17

83| TKRKKKLKK][ 16

87|[KKLKKAFRE][ 16

92| AFRFIQCLL || 16

8| GILLRITFN || 15

47][VAQAGLELL|[ 15

5| LLAGILLRI || 12

32| WFYFYFFL || 12

58 SNPPASASL|| 12

98)[ IQCLLLGLL [ 12

119][CERGYFQGN[_ 12

TableXXVIII-V10-HLA-
B08-9mers-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 peplide
is the start position plus
eight.

[Pos] 123456789 ]lscore]

7)|[ELGTSDWVT Jl

3|CPAGELGTS|[ 6]

F—IFTGE—LGTTIDI

TableXXViil-V11-HLA-
B08-9mers-191P4D12B

Each peptida is a portion
of SEQID NO: 23; each
start position is specified,
the length of peptide is ¢
amino acids, and the end
position for each peplide
is the start position plus
eight.

{[Pos][ 123456788 Jjscore

g|[RCRVMVPPL] 24

[ 91]| KAFRFIQCL|| 15

Each peplide is a portion

CA 3066279 2019-12-30
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TableXXVIIV11-HLA-
B08-9mers-191P4D128

Each peptide is a pertion
of SEQ 1D NO: 23; each
start position is specified,
the length of peplide is 9
amino acids, and the end
position for each peplide
is the start position plus
eight.

Pos][ 123456789 |[score]
1]|QARLRLRVM][ 19

[ g|jvmvepLPSL]l 114

TableXXVIlIl-V12-HLA-
B08-Smers-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 peplide
is the start position plus
eight.

[Pos|| 123456789 |[score

8[SASLVAGTL][ 17

3|[SNPPASASL]| 12

TableXXIX-V1-HLA-
B1510-9mers-191P4D128

Each peplide 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 posltion plus
eight.

Pos|[ 123466789 ]lscore]

237)] THILHVSFL. || 22|

208| FHLVPSRSM || 20}

250||WHIGREGAM|{ 18

374|[YHRRKAQQM]| 17

303 TRENSIRRL ][ 17)

36] TSOVVIVVL |[_16

362 CLLVWVWVL || 16

Pos]| 123456789 |[score]
6|[PEGCSYSTL]| 10
5|[EPEGCSYST]|  §
[ 4)eePecesYs 4}

TableXXVIill-V13-HLA-
B08-9mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,
the length of peplide is 9
amino aclds, and the end
position for each peptide
|| s the start position plus
eight.
[Pos]| 123456789 [lscore]
[ 7]mADPQEDS|[ 7
8||LADPQEDSG]| 4
SQVIvoviall 3]
3

1
| 2lQvTvbviLAD

TableXXVIIl-V14-HLA-
B08-9mers-191P4D128

Each peptide is a portion
of SEQID NO: 29; each
start position is
specified, the length of
peplide is 9 amino acids,
and the end position for
each peptide is the starl
posifion plus eight.

135] GSFQARLRL || 15

308] EHSGIYVCH ][ 15

337] EDSGKQVDL|[ 15

100f QPPPPRNPL || 14

106] NPLDGSVLL || 14

138] QARLRLRVL || 14

145] VLVPPLPSL || 14]

245F LAEASVRGL || 14

277 PPSYNWTRL || 14

3264 DSQVTVDVL || 14

PCT/US2003/013013

TableXXIX-V1-HLA-
B1510-9mers-191P4D128

Each peptide is a portion
of SEQ ID NO: 3; each

start position is specified,
the length of peplide is 9
amino aclds, and the end
position for each peplide
is the start position plus

eight.

Pos]| 123456789 |[score

419 RAEGHPDSL ][ 13]

9|[MWGPEAWLL][ 12|

[ 11) GPEAWLLLL ][ 12

| 73|| GEGAQELAL || 12

82)[ LHSKYGLHV || 12

88]| LHVSPAYEG || 12

105][RNPLDGSVL || 12

133][ PAGSFQARL || 12

213)| SRSMNGQPL|{ 12

382l MTQKYEEEL || 12

384[| QKYEEELTL || 1

422}| GHPDSLKDN || 1

452 REIETQTEL || 12

453|( EIETQUELL || 12

484} HFVQENGTL || 12

10[| WGPEAWLLL|| 11

12){ PEAWLLLLL j| 11

13)| EAWLLLLLL i 11

42| WLGQDAKL |} 11

80][ ALLHSKYGL || 11

501 IYINGRGHL J[ 14

sfemwaPEAWL) 13]|

26| TGRCPAGEL || 13

71[DAGEGAQEL][ 13]

74[ EGAGELALL )| 13

142 RLRVLVPPL || 13]

151] PSLNPGPAL || 13|

159[ LEEGQGLTL |[_13]

197§ KHSRSAAVT || 13

222 TCWSHPGL || 13)

202 GVRVDGDTL][ 13]

297|[ GDTLGFPPL | 13|

35t vwveviaaL I 13]

356] 1AALLFCLL || 13

403| SHHTDPRSQ[  13]

404 HHTDPRSQP]| 13]]

CA 3066279 2019-12-30

410} sqPeesvGL [ 13

196

157|| PALEEGQGL || 11

223|| CVVSHPGLL ji 11

226|[sHPGLLQDQ][ 11

240/ LHVSFLAEA || 11

e

315)| CHVSNEFSS || 11

352} WGVIAALL || 11

355 VIAALLFCL || 11

401f{ LHSHHTDPR || 11

440]| PEGRSYSTL || 11
483{| NHFVQENGT || 11

14f| AWLLLLLLL || 10

124][EYECRVSTF ||_10]

202}] AAVTSEFHL ][ 10]

232[ QDGRITHIL |[ 10

236]]_ITHILKVSF T 10}

250|[ VRGLEDQNL || 10]

[260|[ HIGREGAML ][ 10]




WO 2004/016799

TableXXIX-V1-HLA-
B1510-9mers-191P4D128

Each peptide is a portion
of SEQ ID NO: 3; each
start posttion is specified,
the length of peptide is 9
amino aclds, and fhe end
position for each papiide
is the start position plus
eight
Pos|| 123456789 [lscore

263}| REGAMLKCL || 10

281|[ NWTRLDGPL][ 10|
363)f LLWVWILM I 100
l474] aDEGIKQAM]] _10]

TableXXIX-V2-HLA-
B1510-9mers-
191P4D12B

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
position for each peptide
is the start position plus
eight

[Pos][ 123456789 J[score)
[_1[capaktpeL] 12

TableXXIX-V7-HLA-
B1510-Smers-
191P4D12B
Each peptide is a portion
of SEQ D NO: 15; each
start position is specified,
the length of peptide is 9
amina acids, and the end
postlion for each peptide
is the slart position plus
eight.

[[Pos)| 123456788 }iscore]
SHHTDPRSQ)| 13

HHTDPRSQS)[ 13}

-

N

TableXXIX-V9-HLA-
B1510-Omers-
191P4D12B
Each peptide is a portion
of SEQ D NO: 19; each
start position Is specified,
the length of peptide is 9
amino aclds, and the end
position for each peptide
is the start posttion plus
elght,

CA 3066279 2019-12-30

Pos|| 123456789 ||score

44| SHYVAQAGL | 21

74||HHCACFESF || 16|

48| YVAQAGLEL || 4]

[107)[ LGLLKVRPL J{_13]

32 IYFYFYFFL || 12

58j| SNPPASASL || 12

63| SASLVAGTL || 12

B4|[ SFTKRKKKL || 12

o6l lacLLiaLL || 12

[ [ rreLLAGIL )| 11]

19|[ LFFFLPFPL || 11

22| FLPFPLWF || 11

23| LPFPLVVFF || 11

PCT/US2003/013013

Each peplide Is a portion
of SEQID NO: 23; each
stari posliion is specified,
the length of peptide is 9
amino aclds, and the end
position for each peplide
is the start position plus
eight,

Pos|[ 123456789 |lscore!

gl[vmiveeLpsL][ 14

5[RLRVMVPPL][ 13

1)[QARLRLRVM][_10]

47)| VAQAGLELL || 11

73| VHHCACFES|l 11

91|[ KAFRFIQCL || 11]

110][aHQGVNSCD)| 11|

3l[ RewtaGiLL || 19

s

11){ LRITFNFFL {[ 10}t

15| FNFFLFFFL ]| 10]

92|{ AFRFIQCLL || 10
93] FRFIQCLLL || 10f

[ o5] FlacLLeL i 10)

TableXXIX-V10-HLA-
B1510-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 21; each

start posifion is specified,
the fength of peptide Is 8
amino acids, and the end
position for each peptide
is the start position plus

oight.

[Pos|| 123456789 |lscore|
glleTsovvrw|l |
[ 7||ELGTSDWT|[ 5]
6||GELGTSDWV|| 4]
8jjLGTSDWIV| 4|
GRCPAGELG][ 3
3||CPAGELGTS[ 3

| sllaGeLGTSDV]| 2

=

TableXXIX-V11-HLA-
B1510-9mers-
191P4D128

TableXXIX-V12-HLA-
B1510-9mers-
191P4D12B

Each peplide is a portion
of SEQID NO: 25; 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.

{IPos}] 123456789 ||score]
{[ ellpEGCsysTL 11]

TableXXIX-Vi3-HLA-
B1510-9mers-
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 posttion plus
elght.

123456789 |lscore
QVTVDWLAD

noll
~LLRN,

VLADPQEDS

[ 1|[SavTVOVLA]|
[ 4[TvDVLADPQ

[ 6)[DviLADPQED

[ 8[LADPQEDSG
3[VIVDVLADP

[ 5||VDVLADPQE

—n—\—hNNNNw&J

[ g[ADPQEDSGK]]

197

TableXXIX-V14-HLA-
B1510-9mers-
191P4D12B

Each peptide Is a portion
of SEQ ID NO: 29; each




WO 2004/016799

start position is
specified, the length of
peplide Is 9 amino acids,
and the end position for
each peptide is the start
position plus eighl.

[Pos|[ 123456789 Jiscore|

3l[snpPasas| 12
[ 8jfsasLvaGTL][ 12

[TableXXX-V3-HLA-B2705-
9mers-191P4D12B
Each peptide is a portion
of SEQID NO: 3; 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.

Pos|[ 123456789 _|score

393)[ TRENSIRRL || 26

[250[ VRGLEDQNL || 25
452)| REIETQTEL 2

TableXXX-V1-HLA-B2705-
9mers-191P4D128

Each paptide is a poriion
of SEQ ID NO: 3; each
start position is specified,
the length of peptide is 8
amino acids, and the end
posilion for each peptide is
the start position plus
eight.

os|| 123456789 _][score)

243|[ SFLAEASVR || 16]|

261][ IGREGAMLK || 16]

293[VRVDGDTLG || _16)j

301) GFPPLTTEH || 16]|

337] EDSGKQVDL | 18]}

362 CLLWWWWL || 18]

384 QKYEEELTL ||_16]

442| GRSYSTLTT || 18]

476 EGIKQAMNH ][ 16])

477)] GIKQAMNHF || 18]l

484 HFVQENGTL ﬁ"

1] GPEAWLLLL || 15

135|[ GSFQARLRL ]| 21

213)| SRSMNGQPL || 20
377)|RkacQMTOK || 19

42| wrcapakL || 18]

97|l RvEQPPPPR || 18]
262|[ GREGAMLKC ][ 18]

351 vweviaaL |[ 18]
376|[RRKAQMTQ][ 18]
399}[ RRLHSHHTD || 18]
14)[ AwLLLLLLL || 17|

17)[ tuLiasF [ 17)

105]| RNPLDGSVL || 17
142){ RLRVLVPRL || 17
[200][ RSAAVTSEF || 17

206|f SEFHLVPSR || 17
294!| RVDGDTLGF )i 17

297{| GDTLGFPPL | 17
419|| RAEGHPDSL || 17
498]| GNGIVINGR || 17

[ 41][ TYWLGQDAK || 1]

45| GQDAKLPCF ][ 16
80][ ALLHSKYGL ||_16]|
96][ GRVEQPPPP|_16]

106]| NPLDGSVLL || 16

20| LLLASFTGR || 15

61][QVGQVAWAR][ 15

71| DAGEGAQEL}{ 15

74|l EGAQELALL || 15

[ 75 cacEtALH | 15

77 QELALLHSK )| 15

107}| PLDGSVLLR | 15

133[ PAGSFOARL][ 15|

139 ARLRLRWLV ][ 18]

141)] LRLRVLVPP || 15}

188 KGTTSSRSF || 15

189)| GTTSSRSFK |t 15

227|| HPGLLQDQR | 15

237]( THILHVSFL | 15]

263)| REGAMLKCL [| 15|

283|[ TRLDGPLPS || 18]

333[LDPQEDSGK][ 15]

365 VWWWLMSR || 15

PCT/US2003/013013

Table)XX-V1-HLA-B2705-
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 peplide is
the stari position plus
elght.

Pos|[ 123456789 lscore

27| GRCPAGELE || 14

73| GEGAQELAL || 14

104] PRNPLDGSV || 14

114} LRNAVQADE || 14

120]f ADEGEYECR|[ 14

43|l LRVLVPPLP || 14

151)| PSLNPGPAL || 14

157]| PALEEGQGL || 14

159]| LEEGQGLTL || 14

186][ EVKGTTSSR || 14

193]l SRSFKHSRS |{ 14|

[[199)] SRSAAVTSE || 14

236]f ITHILHVSF 14

277][PPSYNWTRL [ 14

286} DGPLPSGVR || 14]

292|| GVRVDGDTL || 14

313|| YWVCHVSNEF || 14

323|{ SRDSQVTVD || 14

368} WLMSRYHR || 14

375|[HIRRKAQOMT[ 14

378][KAQOMTQKY ]| 14

[386)] YEEELTLTR || 14

408|[ PRSQPEESV|[ 14

410] SOPEESVGL ]| 14

418|| LRAEGHPDS || 14

420[| AEGHPDSLK || 14

444f) SYSTLTTVR || 14

459} ELLSPGSGR || 14

[ 1[mPLsLeAEM][ 13]

12 PEAWLLLLL || _19)

392[ LTRENSIRR ||_15

486] GRAEEEEDQ]| _15]|

492 LRAKPTGNG || 15|

501][ IYINGRGHL || 15])

[ 8[EMWGPEAWL][ 14]

145][ vLvPPLPSL || 16|

234 QRITHILRV [ 18]

CA 3066279 2019-12-30

[ gjMWCPEAWLL][ 14

[ 13]] EAWLLLLLL | 14

198

26)[ TGRCPAGEL ][ 13]

36| TsowTwL || 13)

[ 78] EcALtHSKY ][ 3]

86][ YGLHVSPAY || 13]

100]| @PPPPRNPL][ 13|

124) EYECRVSTF || 13

129]| VSTFPAGSF || 13]
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TableXXX-V{-HLA-B2705-
Smers-191P4D12B

Each peptide is a portion
of SEQIDNO: 3; each
slart position is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide Is
the start position plus
eight.

Pos]| 123456789 |lscore
[ 132]| FPAGSFQAR || 13
138} QARLRLRVL || 13
[202]] AAVTSEFHL || 13|
208][ FHLVPSRSM |13
219 QPLTCWSH][_13)
222) TCVVsSHPGL | 13|
231} LapaRITHL ][ 13|
252||GLEDQNLWH][_ 13|
212 SEGarPPSY ][ 13
276]| PPPSYNWTR][_13)]
316|| HVSNEFSSR [ 13);
357 weviaaLL || 13]
353) VGVIAALLF |[ 13}
356][ AALLFCLL || 13|
366|[ VWVLMSRY || 13|
382 MTQKYEEEL ]| 13
391)[ TLTRENSIR |[ 13}
394][ RENSIRRLH || 13]|
398)[ IRRLHSHHT |[ 13
411][aPEESVGLR|[ 13
428|[KDNSSCSWM][ 13)|
440)| PEGRSYSTL || 13}
[485][ FVQENGTLR][ 13|
487|| CENGTLRAK][ 13
500][ GIYINGRGH || 13
[ 1ofwGPeawLLL][ 12
[ 47][DAKLPCFYR ][ 12
54[YrRapsceQv][ 12
68|[ ARVDAGEGA][ 12}
127)[ CRVSTFPAG || 12
134|[ AGSFQARLR || 12
192)[ SSRSFKHSR || 12
228 PGLLQDQR! || 12
245|| LAEASVRGL || 12

PCT/US2003/013013

TableXXX-V1-HLA-B2705-
9mers-131P4D12B

Each peptide is a partion
of SEQ ID NO: 3; each
start position is specified,
the length of peplide is 9
amino acids, and the end
postion for each peplide is
the start position plus
eight.

Each peptide is a portion
of SEQ ID NO: 15; each
start position Is specified,
the length of pepfide is 9
amino acids, and the end
position for each peplide
s the start position plus
eight.

Pos][ 123456789 }(scorej|

([Pos][_123456789 iscore

[281|[NWTRLDGPL[ 12

[ 6l[PRSQSEEPE]| 13]

8[SQSEEPEGR][ 12|

308 EHSGIYVCH || 12

7|RSQSEEPEG|| 7]

325 osquTvovL || 12

356 viAALLFCL [ 12|

3 LLWWM || 12

TableXXX-VO-HLA-
B2705-9mers-
191P4D128

369 VLMSRYHRR|[ 12

370]LMSRYHRRK][ 12

377[SRYARRKAQ][ 12

396]| NSIRRLHSH || 12

435[VMSEEPEGR][ 12

451 VREIETQTE || 12

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 posifion plus
eight,

471 EEDQDEGIK || 12

{Pos]| 123456789 |lscore

474] QDEGIKQAM][ 12)

2|l RRELLAGIL || 27

493|| RAKPTGNGI || 12

(93| FRFIQCLLL [ 24

494]] AKPTGNGIY || 12

11|[ LRITFNFFL ) 23

255][DONLWHIGR }|__12
259 WHIGREGAM]|__12]
[260] HIGREGAML J{ 12

CA 3066279 2019-12-30

TableXXX-V2-HLA-
B2705-9mers-
191P4D12B
Each peptide is a portion
of SEQID NO: 5; each
start position Is specified,
the length of peplideis 9
amino acids, and the end
position for each peptide
is the start posltion plus
eight,

[120][ERGYFQGIF]| 22

-

MRRELLAGI ][ 20]

[ 77|[ACFESFTRR][_20]

87][KKLKKAFRF ]| 20]

3|[ RELLAGILL ][ 18]

4 ELLAGILIR || 18]

84)[KRKKKLKKA] 18]

Pos|| 123466789 |score|
1ljcapAkLPCLY| 16]
3[DAKLPCLYR|[ 13
2J|QDAKLPCLY]] 11
4|/AKLPCLYRG|| 8]

TableXXX-V7-HLA-
B2705-9mers-
191P4D12B

199

85][ RKKKLKKAF ][ 18
of]f KAFRFIQCL || 18}
7|l AGILLRITE |[ 17,
23|{ LPFPLVWVFF || 17
|l 83| TKRKKKLKK] 17
[ sgl[LLLGLLKVR ][ 17]
9| ILLRITFNF || 18]
[ 80J[ESFTKRKKK ]| 18]
[ 86][KKKLKKAFR][ 16
| 13| ITFNFFLFF ]| 15
[ 44][sHYvAQAGL][ 15
[ 81)[ SFTKRKKKL ][ 15]
[ o7j[acLLiGLiK ][ 18]
[101)[ LGULKVRPL ][ 15
113][GYNSCDCER]| 15
[121][RGYFQGIFM][ 15
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TableXXX-V9-HLA-
B2705-9mers-
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]
[ 12| RITFNFFLF |[ 14
15)] FNFFLFFFL ]| 14
19]{ LFFFLPFPL || 14
22[ FLPFRLVVF [ 44
[ 26]] VWWFFIVFYF |[ 14]
32 IYFYFYFFL || 14
37| YFFLEMESH)| 14
[ 46}f YVAQAGLELYl 14
| 58)[ SNPPASASL][ 14
| 63]{ SASLVAGTL |[ 14
92|| AFRFIQCLL ][ 14]

N

TableXXX-V10-HLA-
B2705-9mers-
191P4D128

Each peplide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peplide is 9
amino aclds, and the end
position for each peplide
Is te start posltion plus
eight

[Pod[ 123456789 ][score

RcPAGELGT][ 7

| 3[cPAGELGTS 5

[ 4[PAGELGTSD

BlAGELGTsnv“_

TableXXX-V11-HLA-
B2705-Omers-
191P4D12B

[ o6]f 1acLiGLL ]| 14]
[ 5[ LLAGLLRI |[ 13}
[ 17)[ FrLFrELPF ][ 13
[ 27)[ LweeveY ][ 3]
[ 31)[ FIvFYFYFF [ 13)
4|[FYFYFFLEM][ 13
a7)[VAQAGLELL][ 13
66]| LVAGTLSVH]| 13]
[ 76][cacFESFTK][ 13]
[ 79[ FESFTKRKK][ 13
Cos][ FlacLLLeL [ 13
[122][cYFacirmal] 13

TableXXX-V10-HLA-
B2705-9mers-
191P4D128
Each peptide is a portion
of SEQ ID NO: 21; each
start positionis specified,
the length of peptide Is 8
amino acids, and the end
position for each peptide
is the start position plus

eight. ]
[Pos][ 123456789 ][score]
[ 1)[GRCPAGELG|[ 1 ]|

[ 6l[GELGTSDW
[ gfcTsDwIw tm

CA 3066279 2019-12-30

Each peptide Is a porfion
of SEQID NO: 23; 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,

[Pos][ 123456789 Jfscors

5|[RLRVMVPPL] 18]

[ sj[vmvepLpsL][ 6]

Z[ARLRLRVMV][ 15|

4LRLRVMVPP]| 14

gl[LRvMmvPPLP]| 13

1)QARLRLRVM][  11]

3IRLRLRVMVP]| ]

TableXXX-V12-HLA-
B2705-9mers-
191P4D12B

Each pepiide 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.

l[Pos|[ 123456789 [[score

| 6jPEGCSYSTL| 13

3|SEEPEGCSY|| 11

PCT/US2003/013013

TableXXX-V13-HLA-
B2705-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 27; each
slart position s specified,
the length of peplide is 9
amino aclds, and the end
position for each peptide
is the start position plus
elght.

Pos]| 123456789 |lscore
[ 9|lADPQEDSGK]|

TableX)XX-V14-HLA- |
B2705-9mers-
191P4D128

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|
JJ[SNPPASASL][ 14
8J|SASLVAGTL] 14

1)lGSSNPPASA] 6|

TableXXX-V1-HLA-
B2709-8mers-191P4D128

Each pepfide is a portion
of SEQ ID NO; 3; each
start position is spedified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos]| 123456789 [score]

139 ARIRLRVLV || 22

250 VRGLEDGNL ][ 21

393)| TRENSIRRL || 21

213||SRSMNGQPL][ 20}

234)l QRITHILHV || 20]

54 YRGDSGEQV]| 19|

104]{ PRNPLDGSV ][ _19]

408|[ PRSQPEESV ][ 18]

135]| GSFQARLRL][ 17

[_8fGesysTLTT

[ g[csystLriv]

200

142} RLRVLVPPL [ 18]

287][ GPLPSGVRV |16

399){ RRLHSHHTD ][ 16
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TableXoOd-V4-HLA-
B2709-9mers-191P4D12B

Each peptide is a portion
of SEQID NO: 3; each
start position is specifled,
the length of peplide is 9
amino acids, and the end
posttion for each peplide
is the starl position plus
eight,

Posl| 123456789 ]score
96][GRVEQPPPP][ 15
105]] RNPLDGSVL ]| 15|
207 GDTLGFPPL]| 15}
443)] RSYSTLTTV ]| 15|
[452)] REIETQTEL || 15
1) GPEAWLLLL]] 14
[14]] AWLLLLLLL || 14
27| GRCPAGELE][ 14
[ 73] GEGAQELAL| 14
80| ALLHSKYGL }j 14
262|| GREGAMLKC]| 14
263)] REGAMLKCL || 14
[202]] GVRVDGDTL| 14
[204][RVDGDTLGF ][ 14]
[362)[ cLLvwwL ][ 14
376{[RRKAQQMTQ)| 14
[419][ RAEGHPDSL[ 14
442] GRSYSTLTT )| 14

TableXXXI-V1-HLA-
B2709-9mers-191P4D128

PCT/US2003/013013

TableXXX-Vi-HLA-
B2709-9mers-191P40128

Each peptide is a portion
of SEQID NO: 3; each
siart position is specified,
the length of peplide 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: 3; each
slart position Is specified,
the length of peplide is 9
amino acids, and the end
posttion for each peplide
is the start position plus
eight

Pos|| 123456789 _|[score|

[Pos][ 123456788 _{lecora]

[157)[PALEEGQGL || 12

348) Asvwwwavt || 11]

173 AEGSPAPSV || 12

200}l RSAAVTSEF || 12

351 WVGVIAAL | 11

353)] veviaaLLF || 11]

202)] AAVTSEFHL || 12

356] IAALLFCLL || 11]

222|| TCVWSHPGL || 1

359]] LLFCLLVWV || 11]

223|| CWSHPGLL || 12

363)] LLWWWLM || 11

237]] THILHVSFL || 12

396][ IRRLHSHHT ][ 11

[323]SROSQUIVD [ 12

410 SaPEESVEL][_ 11

3521 VWGVIAALL || 12

~

418|| LRAEGHPDS || 11

357} AALLFCLLV || 12

428 KDNSSCSVM]| 11

358)] ALLFCLLWV ][ 12

36| FCLLWWWV || 12

446 STLTTVREL | 1]

372} SRYHRRKAQ]] 12

477)[ GIKQAMNHF )11}

484][ HFVGENGTL][ 1]

501][ IYINGRGHL || 12

492)[LRAKPTGNG || 11]

1|[MPLSLGAEM || 11

10] WGPEAWLLL][ 11

495][ KPTGNGIYL |[ 11

- sllemwerPeawd 10}

12)] PEAWLLLLL || 11

32)| GELETSDWV || 13
[ 34[ LETsowTv] 13
108]| NPLDGSVLL ]| 13)
127)| CRVSTFPAG || 13]|
141 LRLRVLVPP || 13|
145)] vLveeLPsL [ 13}
151]| PSLNPGPAL || 13
283 TRLDGPLPS |13,
324 RDSQVIVDV][_13)
384J{ QKVEEELTL ]| 13}
466)| GRAEEEEDQ)] 13]
493|[ RakpPTGNGI || 13]
9lIMWGPEAWLL][ 12
42| WLGQDAKL || 12
45)] GQDAKLPCF || 12
68| ARVDAGEGA][ 12
110)] GSVLLRNAV || 12

43} EAWLLLLLL || 11

17)[ LLLLLLASF [ 1]

26){ TGRCPAGEL | 11

57|[seEQveaV][_10)

74 EGAQELALL | 10}

36 TsDwIwL |l 11

114 LRNAVQAGE][_10)

71| DAGEGAQEL|| 11

100]] QPPPPRNPL || 11

129)] VSTFPAGSF ][ 10}

15| LEEGQGLTL || 11

[137)[FoARLRLRV ][ 10]

138][ QARLRLRVL | 10]|

188] KGTTSSRSF || 11

193] SRSFKHSRS || 11

208][ FHLVPSRSM|[__10];

236)[_ITHILHVSF ][ 10]

199 SRSAAVTSE || 11

203)] AVISEFHLV || 11

[242| vsFLaeasv [ 0]
260)[ HIGREGAML || 10}

22¢) PGLLQDQRI || 11

320)[ EFssrpsav) 10]

232] QDQRITHLL || 11

5| LvsAsww |10}

245 LAEASVRGL || 11]

47| sasvwvev | 10|

277] PPSYNWIRLY 11

281 NWTRLDGPLY 1

355 VisaLLFCL [ 10

360f] Lrelww [ 10f

293} VRVDGDTLG|| 11

325/ DSQVTVDVL J 11

3r4l[YHRRKAQaM][ 10}

337)| EDSGKQVDLl 11

arsfHRRKAQOMT][  10)

382)] MTOKYEEEL || 10}

133]{ PAGSFQARL || 12]

1143" LRVLVPPLP " 12]

CA 3066279 2019-12-30

343} VDLVSASW || 1

390]] LTLTRENS! ]| 10}

344] DLVSASVWV || 11

201

440|{ PEGRSYSTL ][ 1]
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TableXXXI-Vi-HLA-
B2709-9mers-191P4D12B

Each peplide is a portion
of SEQID NO: 3; 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

Pos|| 123456788 |score|

459 VREIETQTE || _10)

453)| EIETQTELL || 10]

TableXXXI-V2-HLA-
B2709-Smers-
191P4D128B

Each peptide s a portion
of SEQID NO: 5; 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.

Pos][ 123456789 |lscore
1|lGQDAKLPCL]| 14

4|JAKLPCLYRG]| 6]

TableXXXFV7-HLA-
B2709-9mers-
191P4D12B

Each peptide is a portion
of SEQ 1D NO: 15; each
start position is specified,
the length of peplide Is 9
amino acids, and the end
position for each peplide
is the start position plus
eight.

123456789 |score
PRSQSEEPE][ 10|
RSQSEEPEG| 6

JalE

TableXXX-V9-HLA-
B2709-9mers-
191P4D12B

Each peptide s a portion
of SEQ |0 NO: 19; each
start position is specified,
the length of peptide is 9
amino aclds, and the end
position far each peptide
is the start position plus
eight.
Pos][ 123456789 Jlscore]

CA 3066279 2019-12-30

TableXXXI-VI-HLA-
B2709-9mers-
191P4D12B

Each peptide s a portion
of SEQID NO:; 19; 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.

Pos|{ 123456789 [lscore

[ 2J| RRELLAGIL || 25|

93] FRFIQCLLL || 23

11| LRITENFFL §{ 21

S— e

MRRELLAGI ]| 18]

=

‘[fos|[vRPLaraeV 18]

120][ERGYFQGIF || 18]

3] RELLAGILL j|__16

87|| KKLKKAFRF || 14

91|[KAFRFIQCL || - 14|

PCT/US2003/013013

TableXXXI-V10-HLA-
B2709-9mers-
191P4D128

Each peptide is a portion
of SEQ ID NO; 21; each
slart position is specified,
the length of pepide is 9
amino acids, and the end
posilion for each peplide
is the start position plus
elght

Pos|| 123456788 J|score]

| gleTsowrwi[ 1]

(43]

[ 5[AcELGTSDV] 9

TableX)XOU-V11-HLA-
B2709-9mers-
191P4D12B

121][ReYFQGIFM][  14]

ol WLRITFENF || 13|

12|[RITENFFLF [ 13|

23| LPFPLWFF || 13)

32| IVFYFYFFL ][ 13]

101|{ LGLLKVRPL || 13

13| ITFNFFLFF || 12

15| FNFFLFFFL || 12

19|| LFFFLPFPL || 12

| 21 FFLPFPLVV ]| 12

44)[SHYVAQAGL)| 12

[ 84|[KRKKKLKKA][ ™ 12

86)| RKKKLKKAF || 12

g2fl AFRFIQCLL || 12

TableXXXI-V10-HLA-
B2709-9mers-
191P4D128

Each peptide is a portion
of SEQ ID NO: 21; each
start posttion is specified,
the length of peptide Is 9
amino acids, and the end
posttion for each peplide
is the start position plus
. eight.

Pos|| 123456789 |lscore||

1|GRCPAGELG][ 14

B GELGTSDW][ 13]

glLeTSDWIV] 13|

202

Each peptide is a portion
of SEQ ID NC: 23; each
start position is specified,
the length of peptide is 9
amino acids, and the end
position for each peplide
is the start posltion plus
eight.

lIPos]] 123456789 Jlscore

[ 2JARLRLRVMV][ 22

s[RLRVMVPPRL][ 1§

4LRIRVMVPP][_13)

s|[vmvPPLPSL|[ 13]

6j[LRVMVPPLP][ 12

TableXXXI-V12-HLA-
B2709-9mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 25; each
start position is
specified, the length of
peptide (s 9 amino acids,
and the end position for
each peptide is the start
position plus sight.

[Pos]| 123456789 |{score

ollcsysTiTiv|| 11

6l[PEGCSYSTL)| 10}

TableXXXI-V13-HLA-
B2709-9mers-
191P4D128




WO 2004/016799

Each peptide is a portion
of SEQ 1D 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 posifion plus

eight.

T
S
L2 ]

123456789 |

soore]

QVIVDVLAD)

{VDVLADPQE

DVLADPQED

SQVTVDVLA

VTVDVLADP

TVDVLADPQ

LADPQEDSG

ANNENENN

ADPQEDSGK]

[ TableXXXIV14-HLA-

B2709-9mers-
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 s the start
posilion plus eight.

Pos

Il 123456789

SCOre|

3

|[SNPPASASL]

1

8

I[SASLVAGTL

11

4)[NPPASASLV]|

9

TableXXXIl-V{-HLA-
B4402-9mers-191P4D128

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
position for each peplide is

the start position plus
eight.
Pos|[ 123456789 |iscorel
[ 7][AEMWGPEAW][  27]
437][ SEEPEGRSY || 25
12][ PEAWLLLLL ][ 23]
59||GEQUGQVAW]| 23]
73|| GEGAQELAL || "23]|
159)( LEEGQGLTL || 23]
263)| REGAMLKCL |[ 23]
452 REIETQTEL || 23]

CA 3066279 2019-12-30

TableXXXIl-V1-HLA-
B4402-9mers-191P4D12B

Each peptide is a porion
of SEQ JD NO: 3; each
start position is specified,
the length of peplide Is 9
amino aclds, and the end
position for each peptide is

PCT/US2003/013013

TableXXXIHV1-HLA-
B4402-9mers-191P4D12B

Each peplide 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
272)| SEGQPPPSY || 22
440][ PEGRSYSTL |[ 22
253|| LEDONLWHI || 21
470}{ EEEDQDEG! | 21
14]] AWLLLLLLL |{ 18]
413 EESVGLRAE [ 17]
| 3] EAWLLLLLL || 18]
100}| QPPPPRNPL || 16}
351][ WVGVIAAL || 16}
388|| EELTLTREN || 16
o|[MwGPEAWLL]| 15
106][ NPLDGSVLL || 15
124)[EYECRVSTF || 15
138][ QARLRLRVL || 15
237)] THILHVSFL || 18]
246|[ AEASVRGLE || 15
337}{ EDSGKQVDL )| 15
393| TRENSIRRL || 15}
453|| EIETQTELL | 15
487|[ QENGTLRAK || 15
494]| AKPTGNGIY || 15
501][ IYINGRGHL || 15
36)| TSDWTVWL || 14
[ 74)[EGAcELALL || 14
78)[ ELALLHSKY ][ 14
[ 80)] ALLHSKYGL || 14
| 98] vEQPPPPRN ][ 14
135|] GSFQARLRL || 14]
145)[ VLVPPLPSL ][ 14
[169) PsLnPGPAL | 14]
160}{ EEGQGLTLA || 14]
173 AEGSPAPSY || 14])
202][ AAVTSEFHL || 14
[206][ SEFHLVPSR || 14
232][ QDQRITHIL || 14}
[274)[caPPPSYNW][ 14]
294 RVDGDTLGF [ 14]

203

the start position plus
eight.
[Pos|| 123456789 {lscore
307)] TEHSGIYVC || 14
319][ NEFSSROSQ][ 14
362)] cLOWVWL | 14]
[387][ EEELTLTRE || 14
394] RENSIRRLH || 14
420][ AEGHPOSLK || _14]
438|| EEPEGRSYS || 14
[ 2|[PLsLGAEMW][ 13}
[ 8|[EMwGPEAWL][ 13]
[ 10)|WGPEAWLLL)| 13,
[11) GPEAWLLLL ][ 13)|
(7] LLiask [ 43
| 34|[ LETsSDWTV || 13}
"I 42| wieapAKL ]| 13]}
77)| QELALLHSK I 13}
86][ YGLHVSPAY |[ 13
105]f RNPLDGSVL ||~ 13}|
117]| AVQADEGEY || 13}
175) GSPAPSVIW]| 13
186][ KGTTSSRSF || 13
1213]| SRSMNGQPL || 13}
231][ LaparmHI ][ 13|
(251] RGLEDONLW]| 13}
a4g] asvwwvevt |[ 13
352 WGviAALL || 13
353 VGvIAALLF | 13
356]| AALLFCLL || 13]f
378)| KAQQMTQKY]] 13|
386][ YEEELTLTR || 13)
[410]] sQPEESVGL | 13)
446 STLTTVRE! || 13}
1458)] TELLSPGSG || 13
468){ AEEEEDQDE || 13|
471]| EEDQDEGIK ]| 13]
TableXXXII-V2-HLA-
B4402-9mers-
191P4D128
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Each pepfide is a portion
of SEQ ID NO: 5; each

start position is specified,
the length of peplide is 9
amino acids, and the end
position for each peptide
is the start posilion plus

alght.

Pos][ 123456783 J[score)
| 1]lcapAxtrey) 42
| 2JfapakLpcLy]l 12

| 4JJAKLPCLYRG]] §]

TableXXXI-V7-HLA-
B4402-9mers-
| 191P4D12B
Each peplide s a portion
of SEQID NO: 15; each
start position Is specified,
the length of peptide is 9
amino aclds, and the end
position for each peptide
Is the stari position plus
eight,
Pos|| 123456783 |score]
| _3|lHTDPRSQSE] 8]
| 1)[sHHTDPRSQ) 4}
[HHTOPRSQS| 3]
SQSEEPEGR|| 3]

TDPRSQSEE 2

Table)OXI-V3-HLA-
B4402-9mers-
191P4D128

Each peplide Is a portion
of SEQ ID NO: 19; sach
slart posifion is specified,
the length of peptide is 9
amino acids, and the end
position for each pepfide
is the start posilion plus
eight.

TableXXXII-V8-HLA-
B4402-9mers-
191P4D128

Each peplide Is a portion
of SEQ ID NO: 18; each
starl position is specified,
the length of peptide is 9
amino acids, and the end
position for each peplide
is the start position plus
eight.

Posi| 123456783 |{score

[ 9| ILLRITFNF [ 14

]| LRITENFFL || 14

22|[FLPFPLWVF ][ 14|

B5)|RKKKLKKAF ]| 14)

93)i FRFIQCLLL || 14

101)| LGLLKVRPL || 14

_—

12)] RITFNFFLF J[ 13

15)] FNFFLFFFL || 13]

17)[ FFLEFFLPE ][ 13

i 19)| LFFFLPFPL ][ 13

27 LWFFIYFY 1a|
28] WFFIYFYF || 13

20| VFFIYFYFY )| 13
30)f FRIYFYFYF || 13

42[MESHYVAQAI[ 13]

79[ FESFTKRKK][ 13

I e7[KKLKKAFRF ][_13]]

oo acuioL ]| 1)

[115}INSCDCERGY][ 13

116}|SCDCERGYF|[ 13|

126]|6IFMaAAPW][  13]

2)| RRELLAGIL || 12]

51 LLAGILLRI || 12

10){ LLRITFNFF || 12

25| FPLWFFIY || 12

[Pos]| 123456789 |[score]
| 3| RELLAGILL || 24}
7)| AGILLRITF || 20}
119)] CERGYFQGI|| 20|
2| LerrLVVFF | 17]

il 91] KAFRFIQCL || 17]
13||_ITENFFLFF || 18]
58){ SNPPASASL][ 15
63]{ SASLVAGTL || 15}
81){ SFTKRKKKL }| 15}]
92)| AFRFIQCLL }{ 15}

—

CA 3066279 2019-12-30

26) PLWFFIYF || 12

32|| IYFYFYFEL || 12

40j|LEMESHYVA]| 12

A7) VAQAGLELLj 12

52|| LELLGSSNP [ 12

| 85]| FIQCLLLGL || 12

120 ERGYFQGIF || 12

14)] TANFFLFFF || 11

| 24}) PFPLWVFFI || 11

| 31){ FIVFYFYFF ]| 11
| 38|{FFLEMESHY|[ 11

PCT/US2003/013013

TableXXXIl-V9-HLA-
B4402-9mers-
191P4D128

Each peptide Is a portion
of SEQID NO: 19; each
start position is specified,
the length of peplide is 9
amino aclds, and the end
position for each peplide
is the start posilion plus
eight.

Pos|| 123456789 [score!

46][YVAQAGLEL][ 11

74)|RHCACFESF]| 14

88| KLKKAFRFI [| 11

TableXXXN-V10-HLA-
B4402-9mers-
191P4D12B

Each peptide is a portion

of SEQID NO: 21; each

star{ 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 Jlscore

[ ejlcELGTSDW[ 13)

TableXXXIl-V41-HLA-
B4402-9mers-
191P4D128

Each peplide is a portion
of SEQ ID NO: 23; each
start position is specified,
the length of peplide Is 9
amino aclds, and the end
position for each peptide
is the start position plus
elght.

{[Pos][ 123456789 |[score]

VMVPPLPSL|| 14

RLRVMVPPL|] 11

ARLRLRWV][ 7]

MVPPLPSLN]| 6]

TableXXXll-V12-HLA-
B4402-9mers-

191P4D128

44||sHyvagacLll 11

204
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Each peptide s a portion
of SEQ ID NO: 25; each
start position is specified,
the length of peptide is 9
amino acids, and the end
posilion for each peptide
is the start position plus
eight.

[Pos]| 123456789 fscore
| 3)|SEEPEGCSY|| 24
PEGCSYSTL|[ 21
EEPEGCSYS]| 13)

ol

TableXXXH-VI3-HLA-
B4402-9mers-
191P4D12B

Each peptide Is a portion
of SEQ ID NO: 27; each
start position is specified,
the fength of peplide is 9
amino aclds, and the end
pasition for each peptide
is the start position plus
eight.

[Pos][ 123456789 |iscore

[ 1[savTvovia

QVIVDVLAD

LADPQEDSG

ADPQEDSGK

VIVDVLADP

{TVDVLADPQ

NAANN

|_5||VDVLADPQE

DVLADPQED

-‘MNMNAAA\_.&,

[ 7AlVLADPQEDS

TableXXXI-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 peplide
is the start position plus
elght.

Pos|[ 123456789 |[score

ESEESEE|
| 8)[SASLVAGTL][ 15
2)|ssNPPASAS|[ 7

TableXXXII-V1-HLA-
B5101-9mers-191P4D12B

CA 3066279 2019-12-30

Each peptide is a portion
of SEQ ID NO: 3; each
start position Is spedified,
the length of peptide is 9
amino acids, and the end
postion for each peptide
is the start position plus
eight.

Pos|| 123456789 |jscore)]

71[DAGEGAQEL|[ 23]

245|[LAEASVRGL |[ 23

287][GPLPSGVRV][ 23]
347|[sAsvwwveV|[ 23

[453[RAKPTGNGI ][ 22

405l KPTGNGIVI || 22

106)| NPLDGSVLL ][ 21

138]| QARLRLRVL J{ 21

357[| AALLFCLLV J| 21

[157][PALEEGQGL || 20

1] GPEAWLLLL] 19

13 EAwLLLLLL |[ 19

202){ AAVTSEFHL || 19)(

226| PGLLQDQRI || 19}

356]] IAALLFCLL || 19

361][ FeLLwwwy | 19

100}[QPPPPRNPL][ 18],

217INGaPLTCVWV][ 18]

277| PPSYNWTRL]| 18]

334|IDPQEDSGKQ]| 18]

45| LvSASWW || 18]

419][RAEGHPDSL|[ 18]

35| ETSDVVTWV || 17]

92IPAYEGRVEQ]|| 1

133] PAGSFQARL ) 17]

348 ASWwavi ]| 17]

443] RSYSTLTTV || 1

46| STLTTVREI || 17

10|WGPEAWLLL][ 18]

32| GELETSDW ][ 1)

57]psceQveav][ 16|

62JVGQVAWARV][ 16|

121][DEGEYECRV][_18]

219|[QPLTCWVSH || 16)

[289|[LPSGVRVDG ][ 16j]

[32s|[ DsavTvovL ][ 18]

343 vDLVSASW |16

344][ DLVSASVW || 16]

359)| LLFCLLVW 1§|

205
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TableXOXII-V4-HLA-
B5101-8mers-191P4D12B

Each peptide s a portion
of SEQ D NO: 3; 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.

[Posl{ 123456789 [lscore

[as0]] LFcLLvww | 16]

362 cLwwwL ]| 16

390 LTLTRENSI || 16|

34| LETSDWTV | 15|

65][VAWARVDAG][ 15

79 LALUHSKYG )| 15

148) PPLPSLNPG |} 15

231} LQDQRITH || 18]

[276][PPPSYNWTR][ 15

338 DSGKQVDLV] 15|

358{| ALLFCLLVV j|_ 1§

384[| QKYEEELTL | 1§

407||DPRSQPEES)| 15

411)| QPEESVGLR || 15|

—

22J[ LASFTGRCP  14]

26)| TGRCPAGEL || 14

29)| CPAGELETS ji 14

31)| AGELETSDV || 14

—

47|| DAKLPCFYR || 14

75)| GAQELALLH ff 14

82| LHSKYGLHV || 14

91} SPAYEGRVE|| 14|

|132)| FPAGSFQAR |l 14

172} TAEGSPAPS )| 14

176)| SPAPSVIWD || 14

253 LEDQNLWHI][ 14

286|{DGPLPSGVR]| 14

302)| FPPLTTEHS || 14

303 PPLTTERSG || 14

.

1)|MPLSLGAEM]| 13

30j| PAGELETSD | 13|

38] TsDvviwwL ][ 13

50)[LPCFYRGDS][ 13]

74) EGAQELALL ) 13

90][ VSPAYEGRV][ 13]

102)[PPPRNPLDG][ 13

147]| vPPLPSLNP ][ 13)




WO 2004/016799

TableXXXUHi-V1-HLA-
B5101-9mers-191P4D128

Each peptide is a portion
of SEQ ID NO: 3; each
start posiion s specified,
the length of peptide is 9
amino aclds, and the end
position for each peptide
is the start position plus
eight.

Pos]| 123456789 |[score]
150}{ LPSLNPGPA || 13))
177} PAPSVIWDT][ 18]}

178||APSVITWDTE][ 13
[211][vPsrsMNGQ)[_13)
275)| QPPPSYNWT|[ 13

300][ LGFPPLTTE |[ 13|

322|| SSRDSQVTV][ _13)
3rg|ikaqamTakY)l 13}

478][ IKQAMNHFV ][ 13)

42| WAGQDAKL][ 12
i 54][YRGDSGEQV][ 12
| 86| YGLHVSPAY]] 12
101){ PPPPRNPLD] 12|
109 DGSVLLRNAY[ 12
119|| QADEGEYEC][ 12
154|| NPGPALEEG ][ 12

159|[ LEEGQGLTL|[ 17}
167)[ LAASCTAEG ][ 12

168)) AASCTAEGS || 12

PCT/US2003/013013

rTabIeXXXIIII-W-HLA-
B5101-Smers-191P4D128

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 peplide
is the start posttion plus

eight

[ TableXXXill-V7-HLA-

B5101-9mers-
191P4D12B

Pos|| 123456789 |lscore]

Each peplideis a porlion
of SEQID NO: 15; each
start postlion is specified,
the length of peptide Is 9
amino acids, and the end
position for each peplide
is the slart position plus
eight.

285|[LDGPLPSGV ]| 11

Pos]| 123456789 ]lscore]

]|296] DGDTLGFPP || 11

| 5|IDPRSQSEEP|[ 14

304)[ PLTTEHSGI ][ 11

306)] TTEHSGIYV || 11

310} SGIYVCHVS || 11

324 RDSQVTVDV| 11

TableXX{Xlll-V9-HLA-
B5101-8mers-
191P4D12B

335||PQEDSGKQV]| 11

361]| VWGVIAAL || 11

393[| TRENSIRRL || 11

427)[LKDNSSCSV ][ 11

439|| EPEGRSYST || 11

470 EEEDQDEGI ][ 11

502|[ YINGRGHLV ][ 11

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 J[score]

TableXXXINI-V2-HLA-
B5101-Omers-
191P4D128

Each peptide is a portion

234f] QRITHILHV || 12]

265|| GAMLKCLSE)| 12

309)[ HSGIYVCHV ][ 12
339)| sekavoLvs] 17
467} RAEEEEDQD][ 12
480 QAMNHFVQE][ 12
5[{LGAEMWGPE][ 11

| 58l|SGEQVGaVA]l 11
| 67]WARVDAGEG][ 11
103) PPRNPLDGS ][ 11

[116)|NAVQADEGE]] 11
[137]| FQARLRLRV ][ 11
139}{ ARLRLRVLV ][ 11

201j[ SAAVTSEFH (| 11

216][MNGQPLTCV]| 11
247/(EASVRGLED || 11
[[251}{RGLEDQNLWI[ 11

261]{ ISREGAMLK |[ 1]

CA 3066279 2019-12-30

of SEQ D NO: 5; each
start position Is specified,
the length of peplide is 8
amino acids, and the end
position for each peptide
is the start position plus

59|[NPPASASLV][ 23

63][ SASLVAGTL|[ 21

101)| LGLLKVRPL )| 20

47)[VAQAGLELL] 19}

g1)[KAFRFIQCL |[_1g]

5|| LLAGILLRI 16]

[ 21][ FFLPrPLWV ][ 16]]

23)} LPFPLVWEF || 16lf

25][ FPLWFFRIY |[ 16|

eight

[Pos]| 123456789 |[score
3j|DAKLPCLYR][ 15
6lLPcLYRGDS] 13
1jGaDAKLPCL][ 9

TableXXXIN-V7-HLA-
B5101-9mers-
191P4D12B

Each peplide is a portion
of SEQ ID NO: 15; each
start position is specified,
the length of paptide is 9
amino acids, and the end
position for each peptide
is the start posifion plus
eight.

[Pos|[ 123456789 |fscore]

206

24} PFPLVVFFI || 15)

107|[RPLQHQGVN][ 15|

-

| 1)[MRRELLAGI][ 14

o[ LAGILLRIT || 14]

60| PPASASLVA][ ™ 14

61]| PASASLVAG|i 14

| 67)| VAGTLSVHH|| 14

98]| CLLLGLLKV || 14

[ B8] KLKKAFRET || 13

[119)| CERGYFQGI][ 13

| 49)|QAGLELLGS] 12

76]| CACFESFTK |l 12

20| FFFLPFPLY |§ 14

SO AGLELLGSSl| 11

121][RGYFQGIFM][ ™ 11]
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TableXXXIH-V10-HLA-
B5101-Imers-
191P4D128
Each peptide is a portion
of SEQID NO: 21; each
start position Is spacified,
the length of pepfide is 8
amino acids, and the end
position for each peptide
is the start position plus
eight.

[Pos]| 123456789 Jfscore]

[ 8fLeTspwrv|[ 21]

| ollcTspwrw[ 17]

B)[GELGTSDW][ 15

| 3JlcPAGELGTS]] 14

5|AGELGTSDV|[ 14

4jlpacELGTSD) 13

TableXXXUliIFV11-HLA-
B5101-9mers-
191P4D128

Each peptide s 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
elght.

Pos|| 123456789 Jjscore

[ 1]l@arLRLRVM|[ 15

2J{ARLRLRVMV]| 11

TableXXXIll-V13-HLA-
B5101-9mers-
191P4D128
Each peplide 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 pepfide
is the start position plus
elight.

[Pos|[ 123456789 Jlscore]
| 8jLaDPQEDSG| 12|
[_6|pviappaeD][ g
3l[vrvoviapr]l 5|

TableXXXII-V{4-HLA-
B5101-Smers-
191P4D12B
Each peplide is a portion
of SEQ ID NO: 29; each
start position is
specified, the length of
peplide is 9 amino acids,
and the end position for
each peplide is the start
postiion pius eight.

Pos|| 123456788 [|score|
_4|NPPASASLV]l 23]
8]lsAsLVAGTL][ 21
5/[PPASASLVA|[ 14]
6lPASASLVAG[ 14]

TableXXXIV-V{-HLA-A1-
10mers-191P4D128

5{[RLRVMVPPLI[ 9]
|_8jjvmvPPLPSL] 8
[ 4JLRLRVMVPP][ 7]

TableXOCKI-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
posilion for each peptide
is the start position plus
eight.

Pos|| 123456789 |[score
glicsysturvl[ 17
S{EPEGCSYSTH 14

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
posttion for each peptide is
the start posltion plus nine.

PCT/US2003/013013

TableXXXIV-V1-HLA-A1-
10mers-191P4D12B

Each peptide is a portion of
SEQ D 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|| 1234567830 |[score

36[| TSDWTWILG || 17

T7)| QELALLHSKY J| 17

306)| TIEHSGIYVG || 17

[377]RkAQQMIQKY]| 17

[411)| QPEESVELRA||  17]

437 SEEPEGRSYS|| 17|

—_

471] EEDQDEGIKQ]|  17]

184][ DTEVKGITSS || 16}

304][ PLTTEHSGIY || 16|

332](VLDPQEDSGK][ 16|

N

365|| VVWWVLMSRY || 18]

385][ KYEEELTLTR | 16]

457]| QTELLSPGSG | 16|

85|[KYGLHVSPAY ][ 15

[116][NAVQADEGEY]| 15

205(| TSEFHLVPSR || 15

TableXXXIV-V2-HLA-A1-
10mers-191P4D12B
Each peptide is a portion
of SEQ ID NO: §; each
start posifion is specified,
the length of peplide Is 10

Pos|| 1234567890 |score]

271][LsEGaPPPSY][ 30|

436|[MsEEPEGRSY] 30
[ 45][cQDAKLPCFY [ 25|

405 HTDPRSQPEE][ 20
[493)[ RAKPTGNGIY ][ 20

[158)| ALEEGQGLTL |19}

| 1) GPEAWLLLLL ][ 18]|

[ elfPEGCSYSTL[ 9
Tj|EGCSYSTLT|[ ™ 8]

CA 3066279 2019-12-30

72|| AGEGAQELAL][ 18]

[107){ PLDGSVLLRN [ 18]

453 EIETQTELLS || 1]

207

amino acids, and the end
posifion for each peptide Is
the start position plus nine.

IPos]| 1234567890 |[score

[_2lcanakperyi27)

TableXXXIV-V7-HLA-A1-
10mers-191P4D12B

Each peplide s a portion
of SEQ ID NO: 15; each
start position is specified,
the fength of peptide is 10
amino acids, and the end
position for each peplide is
the start position plus nine.

Pos|| 1234567890 [lscore;

| 4[HTDPRSQSEE][ 24}
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TableXXXIV-V8-HLA-A1-
10mers-191P4D128

Each peplide Is a portion of
SEQID NO: 18; 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 |[score

28| wrrIveYFY J[_19]
[ 24) PEPLWVEFIY )18

2|} RRELLAGILL || 17

37]|YFFLEMESHY || 17
26 PLVVFFIYFY || 16

[114]vnsCDCERGY][_16]
[ 82)[ FIKRKKKLKK][ 18]
39|[FLEMESHYVA][_13]

EJ
ie[ogERovEQG| 1
78| CFESFTKRKK]| 12
[ 33 YEYFYFELEM]| 11
[ 41)[EMESHYVAQA| 11
51|[GLELLGSSNP]| 11
64| ASLVAGTLSV][ 11
[ 57)l ssNPPasASLY 10

[ 2| RITFNFELFF [ 9]

[ 18] NEFLFFELPF ) 9}

47][VAQAGLELLG][ 9]
92)i AFRFIQCLLL |[ 9l
93J| FRFIQCLLLG || 9]

IQCLLLGLLK

TableXXXIV-V10-HLA-A1-
10mers-191P4D128

Each peplide 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
ihe start position plus nine.
[Pos]| 1234567830 |[score]
8l|AGELGTSDVV|[ 12}

2||GRCPAGELGT]| 10|‘

[0[CTsOWIWL_7

Each peptide is a porfion
of SEQ ID NO: 23; each

startposition is specified,

the length of peptide is 10
amino acids, and the end
position for each peptide
is the start position plus

nine.

\IPos][ 1234567800 |[score

10 ‘MVPPLPSLNP" 10"

9[vMvPPLPSLN][ 7]

7JLRVMVPPLPS|| 6]

TableXXXIV-V12-HLA-A1-
10mers-191P4D128

Fach peplide is a portion of
SEQ ID NO: 25; 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.

PCT/US2003/013013

[ _3llssnePasast] 10
[ 4[snPPASASLY] 8]
[ slNpPASASLVA][ 7]
[ 8l[ASASLVAGTL)[ 8§}

TableXXXV-VA-HLA-
A0201-10mers-191P4D12B

Each peptide Is a portion of
SEQ ID NO: 3; each start
posltion 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 |lscore

244)| FLAEASVRGL || 30]}

358]] ALLFCLLVWV ][ 29}

359]] LLFCLLWWV || 29

215l SMNGQPLTCV|| 27

158][ ALEEGQGLTL || 26

Pos| | 1234567890 | score

[ 3mseEPEGCSY][ 30|

[ 4[seePEGCSYS]| 16)

TableXXXIV-V13-HLA-A1-
10mers-191P4D128

Each peptide Is a poriion
of SEQ ID NO: 27, 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]| 1234567880 |iscore

TableXOXXIV-V11-HLA-A1-
10mers-191P4D12B

CA 3066279 2019-12-30

|_9|LADPQEDSGK][ 14
5|[TVOVLADPGE]|  10]

|_2{sQuTvDVLAD|| 9]
4VIVOVLADPQ] 7]
1[DSQVTVDVLA]| 6]

TableXXXIV-V14-HLA-AT
10mers-191P4D128

Each pepiide 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
L nine.

IPos|| 1234567890 ||score|‘
i

208

230|| LLQDQRITHI || 25

(344]{ DLVSASWWV || 25

| 33j[ ELETSDWIV || 24

239|[ LHVSFLAEA || 24]

[426][ SLkDNSSCSV || 24]

| B1][ LLHSKYGLHV j| 23]

144)] RVLVPPLPSL || 23]

252)[ GLEDQNLWHI )| 23]}

284} RLDGPLPSGV || 23]

11357] AALLFCLLWV || 23|

[16|[ LLLLLLLASF |[ 22

350) WWGVIAAL || 22

362] CLLVWWVVWVLM || 22

302! LTRENSIRRL || 22

354]| GVIAALLFCL || 21

355) VIAALLFCLL 21

79[ LALLHSKYGL || 20|

236} ITHILHVSFL || 20]|

346]| VSASWWGV || 20}

500][ GIVINGRGHL |[_20]

144) LRLRVLVPPL ][ 19]f

ey

351) wveviaalL |[ 19|

356][ IAALLECLLY ][ 19]

361]| FCLLVwWWWL || 19)

—h

381][QUTQKYEEEL][ 19

477][ GIKQAMNHFV ][ 19))

sl[EMWGPEAWLL][ 18]

15]] WLLLLLLLAS || 18]
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TableXXXV-V1-HLA-
A0201-10mers-191P4D128

Each peptide Is a portion of
SEQID NO: 3; 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 |[score
17)[ LuLtLaser )| 14|
4| TwiecaDpAKL ][ 18}l
112 VLLRNAVQAD || 1]
152) SLNPGPALEE || 19|
172] TAEGSPAPSV ][ 18],
201]| SAAVTSEFHL || 1]
221|[LTewsHPGL [ 19
249]| SVRGLEDONL ][ 18]
347][ saswwvewi [ 18l
360][ LFCLLWWWWV || 18]
418]| LRAEGHPDSL
10|[WGPEAWLLLL]] 17]

13| EAWLLLLLLL )| 17
25| FTGRCPAGEL |[ 17}
56](GDSGEQVGQV][ 17
70}{ VDAGEGAQEL[ 17
| 73| GEGAQELALL ][ 17
[132)] FPAGSFQARL][ 17
[137][ FOARLRLRVL ][ 17]
202){ AAVTSEFHLV || 17
241)[ HVSFLAEASV [ 17
305|] LTTEHSGIYV )| 17
383] LLWVWILMS || 17
389|| ELTLTRENSI || 17
(18] LiLasFTs [ 16
 61llQVGQVAWARV] 1e]

[ 69[HVSPAYEGRV] 16)

138} QARLRLRVLV 16|I

ey

[140)[ RLRLRVLVPP ]| 16]

164|| GLTLAASCTA _Ei
[166]] TLAASCTAEG || 16}
257|| NLWHIGREGA || 16]|
259l WHIGREGAML || 16]}

—

341){ KQVDLVSASV ][ 16lt
370] LMSRYHRRKA||  16]f

44 GRSYSTLTIV|[ 16

7)lAEMWGPEAWL)[ 18]l
GPEAWLLLLL )| 15}

I

—

CA 3066279 2019-12-30

TableXXXV-V{-HLA-
A0201-10mers-191P4D12B

|| the slart position plus nine.

Each peptide Is a portion of
SEQ ID NO: 3; each slart
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is

Pos]| 1234567890 |lscore]

19| LLLLASFTGR ][ 18]

34 LETsDWTW [ 15]
72[AGEGAQELAL] 15

181][ VIWDTEVKGT][ 16]

229){ GLLQDQRITH }{ 18]

262{ GREGAMLKCL][ 15

200} TLGFPRLYTE || 15

-

321} FSSRDSQVTV || 15

343}| VDLVSASVWV | 15
349 SVWVGVIAA || 15

307]t SIRRLHSHHT || 18]

409|| RSQPEESVGL ][ 18],

445|] YSTLTIVREI || 15]
447) TLTTVREIET || 18]

(460)[ LLSPGSGRAE || 15}

[501][ IYINGRGHLY 75]'

12 PEAWLLLLLL || 14]

(=1

20[ LLLASFTGRC || 44

21|{ LLASFTGRCP || 14

35| ETSDWITWL [ 14)

| soJl ALLHSKYGLH || 14|

87)[GLHVSPAYEG][ 14|

107]| PLDGSVLLRN || 14}t

11| SVLLRNAVGA ] 14]

113]| LLRNAVQADE || 14}

150]] LPSLNPGPAL || 14]

156|| GPALEEGQGL

178} APSVTWDTEV| 14

195| SFKHSRSAAV |[ 14

233 DQRITHILHV || 14

291]l SGVRVDGDTL|| 14

298| DTLGFPPLTT ||_14|

311){ GIYVCHVSNE || 14

323 SROSQVIVDV || 14

324 ROSQVIVDWL || 14

332 v.DPQEDSGK || 14]

342f avbLvsaswv || 14

453] REIETQTELL || 14

209

PCT/US2003/613013

TableXXXV-V{-HLA-
A0201-10mers-191P4D128

Each peptide is a portion of
SEQ D NO: 3; each start
position Is specified, the
length of peplide is 10
amino acids, and the end
position for each peplide Is
the start position plus nine,

Pos|| 1234567890 |[score]
{[492|[ LRAKPTGNGI || 14

N

TableXXXV-V2-HLA-
A0201-10mers-
‘ 191P4D12B
Each peplide 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.
Pos]| 1234567890 |[score
1|{LGQDAKLPCL 15]

10|[LYRGDSGEQV

‘ __][CLYRGDSGEQ]L___ |
[_ef[kLPcLYRGDS] 11]|

TableXXXV-V7-HLA-
A0201-10mers-
191P4D12B
Each pepfide 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.

(Pos]{ 1234567890 score]|
[ 4|HoPRSQSEE] ¢
{ g[saseePEGRs]|| 4]

TableXXXV-V9-HLA-
A0201-10mers-191P4D12B

Each peplide is a portion of!
SEQ ID NO: 19; each slart
position Is specified, the
length of peplide is 10
amino acids, and the end
position for each paptide is
the start position plus nine.

Pos|{ 1234567830 |[score

100]] LLGLLKVRPL |[_26]

[<;]

| LLAGILLRIT )| 24
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TableXOXV-V9-HLA-
A0201-10mers-191P4D12B

Each peptide is a portion of
SEQID NO: 19; each start
posttion is specified, the
length of peptide Is 10
amino acids, and the end
posilion for each peptide is
the start position plus nine.

Pos|| 1234567890 ]|score]

95| FIaCLLIGLL || 23]
4| ELLAGLLRI

[ 10} LLRTENFFL ][ 22}
46]] YVAQAGLELL |[ 22}
18)| FLFFELPFPL || 24
31|| FIVEYEYFFL || 19

57| SSNPPASASL][ 19|

o7][ QCLLLGLLKV ][ 19

94J{ RFIQCLLLGL | 18]
[ o9|[ LLLGLLKVRP ][ 18]
105][KVRPLQHQGV][ 18
[ 23| LeFPLWVFFL [ 17
84| ASLVAGTLSV [ 17]
“22)f FLPFPLWEF || 16
38)| FFLEMESHYV ][ _18];

53[ELLGSSNPPA][ 18]
62[ ASASLVAGTL |[ 18]l
65)[ SLVAGTLSVH ][ 16}

90][ KKAFRFIQCL || 18]
(L o1]| karrFIQCLL | 18]
9l ILLRITFNFE | 18]

—h

[ 39 FLEMESHYVA][ 15|

98}l CLLLGLIKVR || 15
103|[ LLKVRPLQHQ [} 15
41][EMESHYVAQA|| 14|
54j[LLGSSNPPAS || 14
58] SNPPASASLV || 14
102|| GLLKVRPLQH ][ 14
108][PLOHQGVNSC|| 14
128|[FMQAAPWEGT]{ 14
[ 19}| LFFFLPFPLV || 13
20| FeFLPEPLWV || 13}

45|[HYVAQAGLEL][ 13]

1)l MRRELLAGIL || 12

[ 26} PLVWFEIYFY |[ 12
[ 48[ AQAGLELLGS || 12
61][ PASASLVAGT || 12

TableXXXV-V8-HLA-
A0201-10mers-191P4D12B

PCT/US2003/013013

Each peptide Is a portion of
SEQID NO: 19; each start
position Is specified, the
length of peplide is 10
amino acids, and the end
posltion for each peptide Is
the slart position plus nine.

length of peplide is 10
amino acids, and the end
position for each peptide Is
the start posilion plus nine.

[Pos][ 1234567890 |lscore])

[ o[ccsysILTTv] 16]

| 2|lvmsEEPEGCS|| 11)
[ 6)[ePEGCSYSTL] 10]

Pos|| 1234567890 ||score]

| 1|lsvMsEEPEGC] 8]

70{ TLSVHHCACF || 12

92 AFRFIQCLLL f| 12

66]| LVAGTLSVHH || 12

CA 3066279 2019-12-30

TableXXXV-V10-HLA-
AQ201-10mers-
191P4D12B
Each paplide is a portion
of SEQ 1D NO: 21; each
start position is specified,
the length of peplide is 10
amino acids, and the end
hposition for each peptide is
the slart posifion plus ning.

TableXXXV-V13-HLA-
A0201-10mers-
191P4D12B

Each peptide Is a portion
of SEQ ID NO: 27, each
slart position Is specified,
the fength of peplide is 10
amino acids, and the end
position for each peptide s
the start position plus nine.

{[Pos][ 1234567890 Jfscore

[Pos][ 1234567890 |fscore]
[ sjlELGTSDWTV]| 25
10leTsovvivi]( 18]l
gLeTsovwTw[ 15)
S|PAGELGTSDV], 13|

TableXXXV-V{1-HLA-
A0201-10mers-
191P4D128

Each peptide s 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|[ 1234567850 |[scorel|
8|[RvmVPPLPSL]| 22
5J{LRLRVMVPPL]{ 18]
| 2J|0ARLRLRVMV]] 16

4J[RLRLRVMVPP]| 12
1}[FQARLRLRVM|[ 11

| gjlvLaDPQEDSG]| 16
3)|QVTVDVLADP
9|LADPQEDSGK

i

[ 2[sqvTvDVLAD

| o] ©

TableXXXV-Vi4-HLA-
A0201-10mers-
191P4D12B
Each peptide is a portion
of SEQ ID NQ: 29; 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.

Pos|| 1234567890 Jscore]|
[ 3[SsNPPASASL][ 19
[ 10]lasLvAGTLSV]| 7]
8||ASASLVAGTL]| 16
4llSNPPASASLY 14
7||PASASLVAGT]

[ 6|[RLRVMVPPLP 11

_II_GS—sWE_me—J

s

[ dfvmvepLPsiny 1]

TableXXXVI-V1-HLA-
A0203-10mers-191P4D128

TableXXXV-V12-HLA-
A0201-10mers-
191P4D12B |

Each pepide is a portion of]
SEQ ID NO: 25; each start
position is specified, the

210

Each peptide is a portion of
SEQ D NO: 3; 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.
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[Pos|| 1234567890 Jlscore]
[160|[ EEGQGLTLAA ][ 19
194]] RSFKHSRSAA | 19|
349)[ SVWWVGVIAA |[ 19|
[ s5][cEQvaauAWA| 18]
239)[_ILHvSFLAEA |18
161 EGQGLTLAAS || 17
195]] SEKHSRSAAV | 17]
350)] WWWVGVIAAL || 17

5| LGAEMWGPEA]| 10)

14)[ AWLLLLLLLA ][ 10])

22|] LASFTGRCPA |10}

39 wiwicapA ][ 10

57][DSGEQVGQVA][ 10
[ 63l[cavawaRvDAl[ 10]

67]{ WARVDAGEGA][ 10]
[ 71|[DAGEGAQELA ] 10
[ 84)[ SKYGLHYSPA ][ 10]]
108]| LDGSVLLRNA |[ 10}
1] SVLLRNAVRA [ 1]
125|[ YECRVSTFPA ][ 10]
130} STFPAGSFQA || 10]|
[14g][ PLPSLNPGPA |[ 10|
[159] LEEGQGLTLA [ 10|
[164)[ GLTLAASCTA ][ 10
169][ ASCTAEGSPA ][ 10]
193] SRSFKHSRSA || 10|
237)[ THLHVSFLA ] 10)
257)[ NLWHIGREGA || _10)]
339)] sGkavoLvsA || 10j)
348 AswwvaviA J[_1]
370][ LMSRYHRRKA J|  10]l
411][ QPEESVGLRA|[ 10}
459)[ ELLSPGSGRA ][ 10]
[472|[ EDQDEGIKQA | 10}
485]] FVQENGILRA ][ 10
[ 6llcAEMWGPEAW|[ 9]
[ 15 wieiias )9
23] ASFTGRCPAG|| 9
(40 viwieapak][” 9
[ s8)[sceaveavaw]| 9]
[ 60j(EQveqvawaR] 9]
| 64] QUAWARYDAG][ 9
[ s8] ARVDAGEGAQ][ 9
[72[AGEGAGELAL || 9
[ 85]] KYGLHVSPAY || 9

CA 3066279 2019-12-30

PCT/US2003/013013

TabloXXXVI-V1-HLA-

A0203-10mers-191P4D12B

SEQ D NO: 3; each start
postion is specified, the
length of peptide is 10
amino acids, and the end
position for each pepfide is

{L_the slart position plus nine.

Each peptide is a porfion of

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

Pos|| 1234567890 _|}score

109){ DGSVLLRNAV [ 9]f

112 VLLRNAVaAD | 9]

126] ECRvSTEPAG ][9]

—

131|| TEPAGSFQAR || 9

150 LPSLNPGPAL |~ o}t

[165][ LTLAASCTAE || 9]

170| SCTAEGSPAP |9

236)[ HILHVSFLAE || 9|

[240)| LHVSFLAEAS ][9]
[258][ LWHIGREGAM |[ 8]

[340)] ckavbLysas || 9|

371|[MSRYHRRKAQ][ 9]

[412) PEESVGLRAE || 9]

{460][ 1LSPGSGRAE ][9]

473 DQDEGIKQAM || 9

486][ VQENGTLRAK || 9]

TableXXXVEV2-HLA.
A0203-10mers-
191P4D128
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
postlion for each peptide
is the start position plus
nine,

Pos|| 1234567890 [[score}

[160lEEGQGLILAAL 19)

TableXXXVI-V7-HLA-
AQ203-10mers-
191P4D12B

(PPos]1234567890]fscore]|

|l the start position plus nine.
Pos)| 1234567890 |lscore|
[123) YEoaiFmMaaA ][ 19
[ 41][EMESHYVAQA][ 18]
[ 55|[LessnpPAsA]l 18]
12 FacFuigme] 17
[ 39)[FLEMESRYVA][ 10
[ 53[ELLGSSNPPA][ 10}
59|[NPPASASLVA ]| 10]
| 68]|AGTLSVHHCAJ{ 10]
[ 83][ TKRKKKLKKA]_10]
122[GyFaciFmMaal[ 10|
[40][iEmesHyvaa][ 9]
[42|mESHYVAQAG][ 9|
54][LLGSSNPPAS|| 9]
| 56]|GSSNPPASAS]| 9
[ 60][PPASASLVAG][ 9]
I_e9)[GTLSVHHCAC] 9}
[ 84| KRKKILKKAF 9]
TableXXXVI-VA0-HLA-
A0203-10mers-
191P4D128
lIPos}{1234567890} |score}
[ NoResultsFound. _Ji
TableXXXVI-V11-HLA-
AD203-10mers-
191P4D12B
{Pos}|1234567890} score]
[~ NoResultsFound. ||
TableXXXVI-V12-HLA-
A0203-10mers-
191P4D12B

{Pos}{1234567890}score]

| NoResultsFound.

NoResultsFound. |

TableXXXVI-V9-HLA-
A0203-10mers-
191P4D128

TableXXXVI-V13-HLA-
A0203-10mers-
191P4D12B

211

Each peptide is a portion
of SEQ ID NO: 27; each
start position is specified,

{he length of paptide Is 10
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amino acids, and the end

position for each peptide

is the start position plus
nine.

Pos|| 1234567890 |fscore}

| _1]jpsqvivovial 10)

2|[sQuTvovLAD) )
3Jlayrvoviaoe] g

TableXXXVIV14-HLA-
A0203-10mers-
191P4D128

Each peptide s a portion
of SEQ ID NO: 29; each
start position is specified,
the length of peplide is 10
amino acids, and the end
position for each peplide is

. the start position plus nine.
.l 1234567890 |[score

| 1)[LGSSNPPASA] 18]
NPPASASLVA 10}
GSSNPPASAS|[ g
[PPASASLVAG] 9]
SSNPPASASL][ g
PASASLVAGT]l gl

~ w@\i]ml

TableXXXVII-V1i-HLA-A03-
10mers-191P4D128

Each peptide Is a portion of
SEQ D 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 posilion plus nine.

[Pos][ 1234567830 |[score]

152)[SINPGPALEE || 20]

[203)[ AVISEFHLVP || 20}

284|[RLDGPLPSGV ]| 20

345][ LVSASWWG || 20
%@::zl@
369 VLMSRYHRRK ] 29|

| 17]] LLLLLLASFT | 19)

365|[ WVWIMSRY ][ 19|

a19[RaEGHPDSLK][ 19]
(19 U LASETGR || 18
[ 33[ELETSDWIV || 18]
[117][AvQADEGEYE][ 18]

142)| RLRVLVEPLP || 18]

144 RvLVPPLPSL || 18]}

344 bLVSASVWWW ][ 18]

TableXXXVI}-V{-HLA-AD3-
10mers-191P4D12B

351][ WyGVIAALL || 18]

359 LLFCLLWWV ][ _1§]

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.

400]| RLHSHHTOPR 18]

450 TVREIETQTE |[ 1

15;f WLLLLLLLAS || 17

Ll
[ 18] LLLLasFTG [ 17
[ 42| WLGQDAKLP][ 17

113 LLRNAVQADE || 17

[Pos{ 1234567890 [lscore]

[332][viDPQEDSGK][ 26

145]] VLVPPLPSLN || 17

[ 69|[RVDAGEGACE]| 25

188j} KGTTSSRSFK )| 17

260 HIGREGAMLK || 25

197|[ KHSRSAAVTS || 17

111]] SVLLRNAVQA

204|| RVDGDILGFP || 17|

128)] RVSTFPAGSF

—
[e7]

304f{ PLTTEHSGIY || 17

[+:]

|158|| ALEEGQGLTL |

-t

364]| LVWWWVVLMSR || 17]

391f| TLTRENSIRR || 17

[342)] QVDLVSASW

&«

58] ALLFCLLVVV

18] LLLLLLLASF

443][ RSYSTLTTVR || 17

460][ LLSPGSGRAE[[ 171

[140)[ RLRLRVLVPP

76][ AQGELALLHSK | 16]

[235][ RITHILHVSF

81)] LLHSKYGLHV |[ 16}

112}] LLRNAVQAD || 16|

[229]] GLLQDQRITH

123)| GEYECRVSTF|[ 16|

376 RRKAQAMTQK

BERNNNNNRNNES

80][ ALLHSKYGLH

146] LVPPLPSLNP [ 16

CA 3066279 2019-12-30

[166][ TLAASCTAEG || 18]

212

PCT/US2003/013013

TableXXXVil-V1-HLA-AO3-
10mers-191P4012B

Each peptide Is a portion of
SEQ ID NO: 3; each start
position Is specified, the
length of peplide is 10
amino acids, and the end
posifion for each peptide is
the start position plus nine,

[Pos][ 1234567890 |score

186 EVKGTISSRS |16

223 cwsHPGLLQ][ 1§]

224){ WsHpPGLLQD || 16]
249)[ SVRGLEDQNL | 18|

362){ CLLWYWIM [l 16}}

367)[WVLMSRYHR][ 1]

368|[WLMSRYHRR] 16

434|[SYMSEEPEGR][ 16

491)| TLRAKPTGNG || 16

20} LLLASFTGRC ) 15|

49l KLPCFYRGDS|[ 15

61][QvGQVAWARVIl 15

77|| QELALLHSKY || 15

97|| RVEQPPPPRN|I 15

{1107)| PLDGSVLLRN || 15

139)} ARLRLRVLVP || 15|

164][ GLTLAASCTA || 15

180} SVIWDIEVKG][ 15

239]| ILHVSFLAEA || 15

1241][ HVSFLAEASV ]| 15

242l| VSFLAEASVR || 15

251||RGLEDONLWH|| 15

267|[MLKCLSEGQP ][ 15

288][ PLPSGVRVDG|[ 1]

209 TLGFPPLTTE || 15

[311)| GIYVCHVSNE || 15
331||DVLDPQEDSG]| 15

—h

354f| GVIAALLFCL || 15

385)} KYEEELTLTR || 15

[397|[ SRRLESHHT ||_15]
[417][GLRAEGHPDS 18]

426 SLkONSSCSV ][ 18]

[493][ RAKPTGNGIY || 15|

500)[ GIYINGRGHL || 15]

[ 4[sLeAEMwGPE| 14

21}[ LLASFTGRCP

___]I WITVVLGQD ]Lj
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TableXXXVII-V1-HLA-AQ3-
10mers-191P4D1 ZBJ

Each peplide is a portion of
SEQ D NO: 3; each sfart
position is specified, the
length of peplide Is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

[IPos][ 1234567890 |[score]
[ 64/|QVAWARVDAG|[ 14|
[ 89|[HVSPAYEGRV|[ 14]
179}{PSVTWDTEVK|[ 14
209)| HLVPSRSMNG ]| 14
1238][ HILHVSFLAE || 14
292)| GVRVDGDTLG|| 14
316 HVSNEFSSRD|| 14
350)] VWWVGVIAAL || 14
1363)| LLWVWIMS || 14
366][ VWWVLMSRYH][ 14

485][ FVQENGTLRA][ 14

TableXXXVII-V2-HLA-AD3-
10mers-191P4D128

Each peptide is a portion o
SEQID NO: 5; each start
posttion is specified, the
length of peplide Is 10
amino acids, and the end
position for each peplide is
the start poslfion plus nine.

Pos|| 1234567890 |lscore|

| 9llcLyreDsGEQ) 18}
[ 6|[kLPCLYRGDS][ 1
[ 10]LyRGDSGEQV) 11

3 |QDAKLP§LYR 1

2|[capakipeLY][ 9

[ 5|[AkLPoLyreD]| )

TableXXXVH-V7-HLA-AD3-
10mers-191P4D12B

|lEach peptide Is a portion of|

[ 2|[PLSLGAEMWG] 13]
[ 39| vavviGapA][ 13
43lfvigapakLec | 13}
87|| GLHVSPAYEG ] 13|
104}] PRNPLDGSVL )| 13]|
214||RSMNGQPLTC][ 13}

275/{QPPPSYNWTR]| 13
357)[ AALLFCLLW _Tq]‘
373| RYHRRKAQQM [_@j'
389][ ELTLTRENSI || 13|
396][ NSIRRLHSHH ][ 13)]
415][ SVGLRAEGHP 13|
458)[ TELLSPGSGR|[ 13|
[459){ ELLSPGSGRAJ[ 13}
[ 78] ELALLHSKYG ][ 12
149 PLPSLNPGPA ][ 12

1230) [ LLQDQRITH! 12

244)[ FLAEASVRGL || 12
269|[ WHIGREGAML][ 12
[270][ cLSEGaPPPS][ 12
265)[LDGPLPSGWR][ 12}

298{! OTLGFPPLTT || 12
327)| QVIVDVLDPQ ) 12

349|[ SWWWeVIAA || 12

436|| MSEEPEGRSY|| 12
470|| EEEDQDEGIK )| 12

[486]| VQENGTLRAK || 12

SEQID NO: 15; each slart
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 [scor

8|RSQSEEPEGR] 9|

2}iSHHTDPRSQS __ql
[ 9§

4JHTDPRSQSEE

TabloXXXVII-VG-HLA-A03-
10mers-191P4D12B

Each peptide is a portion o
SEQID NO: 19; each siart
postion s specified, the
length of peplide is 10
amino acids, and the end
position for each peptide is
the start posiiion plus nine.

PCT/US2003/013013

TableXXXVII-VS-HLA-A03-
10mers-191P4D12B

Each peptide is a portion off
SEQ ID NO: 19; each stast
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 Jjscore

[ 4| ELLAGLLRI ][ 17
21| EFLPFPLVVF || 17

70|[TLSVHHCACF ][ 17

FTKRKKKLKK | 17
PLVWFEIVFY |{ 18]
VVFFIYEYFY || 18]

GLLRITFNF || 15|
HCACFESFTK|| 18]
KLKKAFRFIQ |[ 15

RELLAGILIR |[ 14

LLRITENFFL || 14

[ LWFFIYFYF || 14

FLEMESHYVA|l 14
AGLELLGSSN|| 14

GLELLGSSNP][ 14

ELLGSSNPPAJ| 14
ACFESFTKRK || 14]

o3 allel=lelsla])eldssE

LLAGILLRIT 13

107||RPLQHQGVNS|| 13

|

31| FIYFYEYFFL || 12

[54[LLGSSNPPAS|[_12
[ 62J[ASASLVAGTL|[ 12

[ 85[RKKKLKKAFR |[ 1

[ 86l[ KKKLKIAFRF |[ 12

[108]PLaHacvNsc]] 12

1Pos|| 1234567890 |lscore]

85)[ SLVAGTLSVH ][ 24

102|| 6LLKVRPLQH][ 23]

9l ILLRITENFF || 21]

66}{ LVAGTLSVHHI[ 21

[126][GIEMQAAPWE][_ 12
18| FLEFFLPFPL || 11

46|[YvAQAGLELL|[ 11
[ 72[SVHHCACFES|[ 11
79[ FESFTKRKKK][ 11

[ 81| SFTKRKKKLK|[ 11

[ s8] cLLLGLLKWR][ 21

| 12)] RITFNEELFF ][ 19)

[ 98| lacLLLGLLK [[™ 19

105[[KVRPLQHQGV][ 19

(22 FeerLwer | 1o

CA 3066279 2019-12-30

18

9] LLLGLLKVRP ]

213

100]{ LLGLLKVRPL [ 11
[103[LLKVRPLGHQ][ 11

[125[QeIFMaArPW]| 11

TableXXXVI-V10-HLA-
A03-10mers-191P4D12B
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Each peptide is a portion
of SEQ ID NQ: 21; each
start posltion is specified,
the length of peptide Is 10
amino acids, and the end
position for each peplide is
the start position plus nine.

iPos|| 1234567830 ]lscore]
glleLcTspyviv]l 18
[ 7[ceLeTsowr]| 12
J|IRCPAGELGTS|] 11

position for each peptide Is
|lhe start position plus nine.

of SEQID NO: 27; each

start position is specified,
the length of peptide 1s 10
amino acids, and the end

[Pos][ 1234567890 |lscore]

[ 4[cPaceLeTsD) 9
10{GTSOVWIWWL] g
| 6llaGELGTSDW] 4

TableXXXVII-V11-HLA-
A03-10mers-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
flthe start position plus nine. ]

Pos|{ 1234567890 |lscore]

| 9JILADPQEDSGK][ 1]
| 3)[avivoviApP|[ 15
[ 7]loviaoPaEDS][ 14|
|_8jiviapPaepse][ 14

5||[TvDVLADPQE [ 13!]

4||RLRLRVMVPP)[ 27}
6||RLRVMVPPLP|[ 18]

[_8|[RvMvPPLPSL][ 18]
[ 10]{MVEPLPSLNP[ 18]
[[_3J[ARLRLRVMVP][  13]

[ 2JeARRLRVMY][ 12]

TableXoOVIV12-HLA-
A03-10mers-191P4D12B
Each peplide 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 ll_j
| 10]| CSYSTLTTVR]
[ 1][svMsEEPEGC 12
| 3)[MSEEPEGCSY|[ 12
[ e|[EPEGCSYSTL] 9
4llSEEPEGCSYS
| 8||EGCSYSTLTT)| 7

TableXXXVI-V13-HLA-
A03-10mers-191P4D128

TableXXXVIl-V14-HLA-
A03-10mers-191P4D128
Each peplide Is a portion
of SEQ D NO: 29; each
start position is specified,
the length of peptide is 10
amino acids, and the end
posltion for each peptids is
ithe start position plus nine.|

l[Pos]] 1234567890 Jjscore] I@E
8|l ASASLVAGTL
4|[SNPPASASLY 1o
10J{ASLVAGTLSV][ 10]

[ 3|[ssnprasast] g

[ 5[NPPASASLVA] 9
[ 2lessNPPasAs eﬂ

1jlLessNerAsA] ]
| 6l{PPASASLVAG] g
[ o|[sasLvaGTLS] ¢

7)[PASASLVAGT][ 4]

TableXXXVIll-V1-HLA-A26-
10mers-191P4D12B

Each peplide is a portion of
SEQID NO: 3; each start
posion is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position pius nine.

{Pos|| 1234567890 ][score]

| 38]ovvTvviGaD | 28]

35|{ ETSDWTWL || 27

(350 WwweVIAAL [ 27

354 GVIAALLFCL || 26

[385][ WywWIMSRY || 25

41)| TVVLGQDAKL || 24

Each peptide Is a portion |

CA 3066279 2019-12-30
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TableXXXVIll-Vi-HLA-A26-
10mers-191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each start
posifion is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
the start position plus nine.

Pos|| 1234567830 |lscore]l

144][RVLVPPLPSL || 23|

455]] ETQTELLSPG || 23]

351 WGVIAALL ][ 22

392]| LTRENSIRRL ||

476)[ EGIKQAMNHF || 22

186){ EVKGTTSSRS || 21

[236)]_ THILHVSFL )| 21

349f] sSvwwveviaA || 21]

[128][ RVSTFPAGSF ][ 2]

331][DVLDPQEDSG[ 20

439|{ EPEGRSYSTL || 20]

g9]| EQPPPPRNPL [  19]|

249][ SVRGLEDONL][  19)

[352)[ WGWIAALLF || 19

364 LWWWVLMSR ][ 19])

~ |L_8l[EmwePEAWLLI 18]

[298)] DTLGFPPLTT || 18]

[ 25| FTGRCPAGEL || 17]

184}{ DTEVKGTTSS ][ 17

223 cvsHpeLLa] 17

344]{ LVSASWWY || 17

123|} GEYECRVSTF| 16

221) LTCWSHPGL || 16}

224)| WSHPGLLQD || 16

206|| DGDTLGFPPL ][ 16}

472 EDQDEGIKQA ][ 16]

| 10} WGPEAWLLLL][ 15|

33|[ ELETSDWTV ][ 15

BO[[EQVGQVAWAR][ 15

64/lQVAWARVDAG] 15

116][NAVQADEGEY |[ 15|

[130][ STFPAGSFOA][ 14|

161|| EGQGLTLAAS 15||

291|| SGVRVDGDTL][ 15}

294 RVDGDTLGFPI 15|‘

327)| QVTVDVLDPQ]|  15]

13 EAWLLLLLLL { 23]

214

395| ENSIRRLHSH || 15

[421] EGHPDSLKDN ][ 18]}
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TableXXXViHi-V1-HLA-AZ6-
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
i| the start position plus nine.

Pos]| 1234567890 |[score
453)[ EIETQTELLS [ 15]

204][ VISEFHLYPS || 14)

[222] TowvsHpGLL || 14]

235|[ RITHILHVSE ][ 14]f
244|[ FLAEASVRGL || 14}
[247|[EASVRGLEDQ][ 14|
259|| WHIGREGAML|[ 14|
293)| VRVDGDTLGF || 14|

[308]] EHSGIYVCHV || 14]
3268|[vivDVLOPQE || 14]
337|[EDSGKQVDLV]| 14
345\ LVSASWWG || 14

367|[VWLMSRYHR]| 14
414)[ESVGLRAEGH][ 14
429][DNSSCSVMSE]| 14
[436}(MSEEPEGRSY || 14
[448]| LTTVREEETQ ][ 14
449 TTVREEETQT || 14]
450|| TVREIETQTE |[ 14
452 REEETQTELL || 14

TableXXXVIH-V1-HLA-A26-
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

TableXXXViiI-V3-HLA-AZ6-
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. ||

1234567890 _|score

[485)[ FVQENGTLRA | 13|

[500][ GIYINGRGHL [ 13)

 lithe start position plus nine.

366]] VWVLMSRYH || 14| -

483][NHFVQENGTL ][ 14]
11| GPEAWLLLLL || 13
12)f PEAWLLLLLL ][ 13]|
18] LLLLLLLASF || 13]f
40/ VIWLGODAK || 13}
44) LGQDAKLPCF || 13
158|| ALEEGQGLTL || 13|

180] SVIWDTEVKG][_13]
181)| VIWDTEVKGT ][ 13|
[203][ AvTserHLVE || 13)
233|| DQRITHILHV | 3]
255 DQNLWHIGRE][ 13
305][ LTTEHSGIYV |[~ 1)

308} TTEHSGIYVC || 13
438)| EEPEGRSYST|[ 13
441] EGRSYSTLTT )| 13
471)| EEDQDEGIKQ ) 13

CA 3066279 2019-12-30

TableXXXVIIl-V2-HLA-
A26-10mers-191P4D12B

Each peplide is a portion
of SEQ ID NO: §; each
start position is specified,
the length of peptide is 10
amino acids, and the end
position for each pepide Is

[Pos|| 1234567890 |lscore
1][LGQDAKLPCL][ 13|
[ 4][pAkLPCLYRG] 12|
[ 2Jlsapakircly] 1o

TableXXXVHI-V7-HLA-
A26-10mers-191P4D12B
Each peplide Is a portion
of SEQ ID NO: 15; 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]| 1234567690 |[score
[ 4lHTDPRSQSEE| 10
8||DPRSQSEEPE| 9}

[ ollsasEcPecrs|| 4]

TableXXXVIII-V3-HLA-A26-
10mers-191P4D128
Each peptide is a portion of
SEQID NO:; 19; each start
postion is specified, the
length of peptide is 10
amino acids, and the end
position for each peplide is
the start positlon plus nine.
Pos|| 1234567880 |[score

[ 13| TTFNFFLFFF || 24

ENG R

[ sol[ESFTRRKKKL] 23

215

Pos|| 1234567890 iscore]

27| LWFFIYFYF |[ 2

46)| YVAQAGLELL || 22

<D

»n

[ 26][ PLWFFIVFY | 18]
[ 43}[ESHYVAQAGL][ 18

F-3

©

| 94)| RFIQCLLLGL || 17
[95}] FIQCLLLGLL ][ 17]

©

41|[EMESHYVAQA]| 18]

4| ELLAGILLRI 15]!

37)| YFFLEMESHY ]| 15]

12|[ RITFNFFLFF |[ 14]

45)|HYVAQAGLEL || 14}
16}| NFFLFFFLPF || 13]

21|| FFLPFPLVVF || 13

GILLRITENF 12
11}] LRITFNFFLF 12

Py

1§ FLFEFLPFPL || 12)

22|| FLPFPLVVFF || 12

29| VFFIYFYFYF 12

30| FEIYFYFYFF J| 12

31| FIYFYFYFFL || 12

90|[ KKAFRFIQCL ][ 12

91][ KAFRFIQCLL || 12

100}{ LLGLLKVRPL || 12}

120|| ERGYFQGIFM || 12

MRRELLAGIL || _11
SSNPPASASL][ 11

alaf.

ASASLVAGTL || 11

72} SVHHCACFES|| 11

105|[KVRPLQHQGV]| 11

113|[GVNSCDCERG{  11]

TableXXXVII-V10-HLA-

A26-10mers-191P4D128
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Each peptide is a portion
of SEQ ID NO: 21; each
start position Is specified,
the length of peplide is 10
amino acids, and the end
position for each peplide
s the start position plus
| nine.

[Pos|[ 1234567890 ||score]
10l[GTSDWIVW| 17
[ gl[ELeTSDVWIV][ 15

TableXXXVII-V11-HLA-
A26-10mers-191P4D12B

Each peptide is 2 portion
of SEQ 1D NO: 23; each

slart positionis specified,

the length of peptide is 10
amino acids, and the end
position for each peptide
is the start position plus

nine.

[Pos]| 1234567890 ]jscore
| 8|lRvmvePLPSLY 23]
5||LRLRVMVPPL[ 12
10][MVPPLPSLNP][ 12

TableXXXVHl-V12-HLA-
A26-10mers-191P4D12B
Each peptide is a poriion of
SEQ 1D NO: 25; each start
position is specified, the
length of peplide is 10
amino acids, and the end
posilion for each peptide is
the start posilion plus nine.

Pos}] 1234567830 ][scor
6l{ EPEGCSYSTL][  20]
_3|IMSEEPEGCSY][ 14)f

[ 5|[EEPEGCSYST 13
8| EcCsYsTLTTI] 13
1)|SvMSEEPEGC][ 12

TableXXXVIli-V13-HLA-
A26-10mers-191P4D128
Each peptide is a portion

of SEQID 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.

3jlavrvoviADP]_ 15|

4llvivoviaoeal 3]

5|[TVDVLADPQE]| 12

2J[savTvoviAp][ 11

|_1JjosqvTvovial 8

TableXXXVII-V14-HLA-

A26-10mers-191P4D12B
Each pepfide is a portion

of SEQ ID NO: 29; each

stari position is specified,
the length of peplide is 10
amino aclds, and the end
posttion for each peptide

is the start position plus

nine.

Pos]| 1234567890 |lscore]
3|[sSNPPASASL] 11

“g[ASASLVAGTLI[ 14

6|[PPASASLVAG|[ 6

TableXXXIX-V1-HLA-
B0702-10mers-191P4D128

Each peptide is a portion of
SEQID NO: 3; each start
posttion is specified, the
length of peplide is 10
amino acids, and the end
position for each peplide Is
the start position plus nine.

Pos|| 1234567890 |lscore]

132|( FPAGSFQARL || 24

150} LPSLNPGPAL |[ 24

11]{ GPEAWLLLLL || 23]

[439[ EPEGRSYSTL [ 23]

[156][ GPALEEGQGL[ 21
178][ APSVTWDTEV]_21

276|| PPPSYNWTRL |[  21]

PCT/US2003/013013

TableXXXIX-V1-HLA-
B0702-10mers-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 peplide Is
the start position plus nine.

Pos)| 1234567890 J|score

[ 7|[REmwePEAWL]14)

9j|MWGPEAWLLL 14

29l| CPAGELETSD || 14

91][SPAYEGRVEQ]| 14

ool EQPPPPRNPL ]| 14

158{| ALEEGQGLTL || 14

249} SVRGLEDONL j| 14

296)| DGDTLGFPPL || 14

361|] FCLLVWVWVWVL J| 14

400 RSQPEESVGL || 14]

8[EMWGPEAWLL][ 13]

12]] PEAWLLLLLL || 13]

13)[ EAWLLLLLLL ][ 13]

70|[VDAGEGAQEL][ 13]

73|| GEGAQELALL || 13

101][ PPPPRNPLDG || 13

105][ RNPLDGSVLL |[ 13}

[106}] NPLDGSVLIR || 13

141)[ LRLRVLVPPL || 13]

212)| PSRSMNGQPL|| 13

236 ITHILHVSFL || 13|

250][ WHIGREGAML][_13]

2r7)[PPSYNWTIRLD | 13]

287][ GPLPSGVRVD || 13

336|[QEDSGKQVDL][ 13

176|[ sPAPSVTWDT][ 1]

103|| PPRNPLDGSV][ 18]
407)| DPRSQPEESV]| 18]

[411]| QPEESVGLRA | 18

| 35]| ETSDWIWL || 17,
[ 72)[AGEGAQELAL][ 17

134|| AGSFQARLRL ][ 17
227 HPGLLQDQRI ][ 17

[303[ PPLTTERSGI ][ _16)
334/ DPQEDSGKQV)| 16l

289}{LPSGVRVDGD ][ 15)}

IPos|[ 1234567890 Jiscore]

[ 7JoviapPaeDs| 18]

CA 3066279 2019-12-30

324 RDSQVTVDVL ][ 18]

216

351 VWGVIAALL || 13]

355]] VIAALLFCLL || 13]

1495)] KPTGNGIYIN || 13]

10|l WGPEAWLLLL ][ 12

100)[ @PPPPRNPLD | 12]

104]{ PRNPLDGSVL || 12

137f FQARLRLRVL |{ 12,

144]| RVLVPPLPSL | 12

148}) PPLPSLNPGP J| 12

154|[NPGPALEEGQ ] 12

[160]] EEGQGLTLAA ]| 12]

211)|VPSRSMNGQP]| 12

231)| LQDQRITHIL 12
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TableXXXIX-V4-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 peplide is
the start position plus nine.

TableXXXIX-V2-HLA-
B0702-10mers-
191P4D128

[Pos|| 1234567890 [score

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 peplide is
the start position plus nine.

[244]| FLAEASVRGL || 12|

[Pos|| 1234567890 |[score

262)| GREGAMLKCL]l 12

7|[LPcLYreDSG][ 10]

[308}{ EHSGIYVCHV || 12

10][LYRGDSGEQV)| 10]f

[337)[EDSekavDLV][ 12

350} vwwwevIAAL [ 12

383} TQKYEEELTL |[ 12

392j| LTRENSIRRL I 12

TableXXXIX-V7-HLA-
B0702-10mers-
191P4D128B

441]| EGRSYSTLTT || 12

452|l REIETQTELL 12

25| FTGRCPAGEL |} 11

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

[ 41][ TwicapakL][ 1]

[ s6l[cDscEQveQv]] 11

position for each peptide is
the slart position plus nine.

138 QARLRLRVLV || 11

[147)[ vPPLPSINPG ][ 11

{Pos|| 1234567890 ||score]
[ 6|[pPRSQSEEPE][ 13

201]| SAAVTSEFHL || 11}

219|{ QPLTCWSHP || 11

224){ LTCVVSHPGL || 11

—

TableXXXIX-V9-HLA-
B0702-10mers-
191P4D12B

275({QPPPSYNWTR|| 11

| Each peptide is a portion of

280[ YNWTRLDGPL || 11

354|| GVIAALLFCL || 1]

357)] AALLFCLLWY T 14

358]| ALLFCLLVWV J[ 11

418 LRAEGHPDSL ][ 11

posttion Is specified, the
length of peptide Is 10
amino aclds, and the end
position for each peptide is
the slart position plus nine.

423| HPDSLKDNSS [ 11

[Pos|[ 1234567890 |[score]

4511 VREIETQTEL || 11

-

59| NPPASASLVA][ 20}l

462)| SPGSGRAEEE| 11

23| LPFPLWFFI ][ 19

[600][ GIVINGRGHL || 11

25| FPLWFFIYF |[ 17]

TableXXXIX-V2-HLA-
B0702-10mers-
191P4D128

92)[ AFRFIQCLLL || 18]
[ 60][PPASASLVAG][ 14]

10| LLRITFNEFL || 13

Each peptide is a portion of]
SEQ D NO: 5; each start
position is specified, the
length of peptide is 10
amino acids, and the end
position for each peptide is
il the start position plus nine.

[Pos][ 1234567890 lscore

45||HYVAQAGLEL][ 13|

62|| ASASLVAGTL|{ 13|

| 94]| RFIQCLLIGL || 13}

100j{ LLGLLKVRPL || 13|

L)

E
[107]/RPLGHQGVNS][ 13)

1)[MRRELLAGIL |[ 12|

14 TANFFLFFFL ][ 12

| 1||LGRDAKLPCL][ 11

CA 3066279 2019-12-30

43||ESHYVAQAGL){ 12

57|[SSNPPASASL]| 12

217
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TableXXXIX-V9-HLA-
B0702-10mers-
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 peplide is
the start position plus nine.

[Pos|| 1234567890 |lscore

| 90|l KkaFRFIQCL || 12

N

RRELLAGILL || 11

12| RITENFFLFF || 11

18)| FLFFFLPFPL |{ 11

31| EIVFYFYFRL | 11

46]{ YVAGAGLELL|{ 11

[ 53|[ELLGSSNPPA]l 11

61][PASASLVAGT][ 11

[64)[ASLVAGTLSV ][ 11

80[{ ESFTKRKKKL | 11

[of|[ KaFRFiQCLL |[_11]

4J[ ELAGILLRI |[ 10

| 16|[ NFFLFFFLPF ][ 10

—

24[ FFLPFPLVVF |[ 10]

22|| FLPFPLVVFF || 10]

87)1 KKLKKAFRF! I 10]|

(o5 FIacLLLGLL |[_10]

SEQID NO: 19; each start

105][kvRPLOHQGV[ 10
119|| CERGYFQGIF [ 10

LLAGILLRIT 9l
EINNECGE R

[ 20) FFFLPFPLW | 9]
[ 33| YFYFYFFLEM][ 9]

| 41)|[EMESHYVAQA|[ 9

| 55)[LGSSNPPASA|[ 9]

| 70|| TLSVHHCACF || 9]

83)] TKRKKKLKKA ][ 9

84J{ KRKKKLKKAF J{ gl

120||ERGYFQGIFM]| 9

[123]| YFQGIFMQaA || ]

TableXXXIX-V10-HLA-
B0702-10mers-

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
posttion for each peptide Is
the start posilion plus nine.

10j[GTSDWIVWL][ 16]
4J|CPAGELGTSD]| 14|
7)|GELGTSDWT|[ 11
8j[ELGTSDVVTV][ 11
| 2J|GRCPAGELGT][ 9|
6|lAGELGTSDWV][ 9]
ollLeTsowTwi 9l
[ 5jlpacELGTSDV][ ¢

TableXXXIX-V11-HLA-
B0702-10mers-
191P4D12B

Each peptide Is a portion
of SEQ ID NO; 23; each

start position is specified,
the length of peptide is 10
amino aclds, and the end

lposition for each peptide is
I the start position plus nine.
[Pos][ 1234567890 |[scord
5|[LRLRVMVPPL][ 13
ERE IR
|_2JlQARLRLRVMV][ 11]
1)|FQARLRLRWM][ ]
|_4JIRLRLRWMVPP][ §]

TableXXXIX-V12-HLA-
B0702-10mers-
191P4D128

Each peptide is a portion
of SEQ [D NO: 25; each

start position Is specified,

the length of peptide is 10
amino acids, and the end
posttion for each peptide
Is the start position plus

nine.

the length of peplide is 10
amino acids, and the end
position for each peplide
is the start position plus
nine,

|Pos|[ 1234567890 [[score|

tlpsavrvoviall s

2savivoviAD)] 4|

TableXXXIX-V44-HLA-
B0702-10mers-
| 191P4D12B

Each peptide is a porfion
of SEQ 1D NO: 29; 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.

PCT/US2003/013013

TableXXIV-V11-HLA-
A0203-9mers-
191P4D12B

[Pos]| 1234567890 lscore]

[ s|NPPASASLVA] 20]

[ 6|[PPASASLVAG] 14}

B)|ASASLVAGTL][ 13]

[ 3)[sSNPPASASL][ 12

[ 7|lPasasLvaGT] 11

lIPos]f123456789][score
[ NoResultsFound. |

TableXXIV-V{12-HLA-
A0203-9mers-
191P4D12B

Pos|[123456788]lscor]
| NoResulisFound. |

TableXXIV-V13-HLA-
A0203-9mers-
191P4D12B

{Pos|[123456789|[score,
NoResultsFound. |

TableXXIV-V14-HLA-
A0203-9mers-
191P4D12B

Pos||123456789|lscore|
NoResullsFound.

10JASLVAGTLSV]| 11

1]lL.GssNPPASA| ]

TableXLI-V1-HLA-
B1510-10mers-
191P4D12B

Pos]{ 1234567830 J[score]

|_6llePEGesysTL[ 23]

TableXXXIX-V13-HLA-
B0702-10mers-
191P4D12B

Each peptide is a portion
of SEQ ID NO: 27; each

start position is specified,

CA 3066279 2019-12-30

TableXL-V1{-HLA-B08-
10mers-191P4D12B

[Pos]ft234567830]fscore
il NoResultsFound. i

TableXXIV-V7-HLA-
A0203-9mers-
191P4D12B

Pos |123456789| score
l NoResultsFound. I

TableXXIV-V3-HLA-
A0203-9mers-
191P4D12B

Pos}|123456789]sc
[ NoResultsFound.

TableXXiV-V10-HLA-
A0203-9mers-
191P4D128

Pos][123456789[score]

[ NoResulisFound. |

218

II NoResultsFound.

[Pos]{1234567890] score|

TableXL-V2-HLA-
B81510-10mers-
191P4D12B

Pos||1234667880][score
| NoResultsFound.

TableXLI-V7-HLA-
B1510-10mers-
191P4D12B

Pos[1234567890|[score
[ NoResultsFound.

TableXLI-V9-HLA-
B1510-10mers-
191P4D128

{Pos}{1234567890][score

[ NoResultsFound.

TableXLI-V{0-HLA-
B1510-10mers-
191P4D128

[Pos]fiz34567850] score
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TableXLI-V10-HLA-
B1510-10mers-
191P4D12B

Pos |1234567890||soore
ll NoResulisFound.

TableXLI-V11-HLA-
B1510-10mers-
191P4D128B

Fodizsiseres0ae]

[ NoResulsFound.

TableXU-V12-HLA-
B1510-10mers-
191P4D12B

[Pos|[1234567850][score
[ NoResulisFound._|

TableXLI-V13-HLA-
B1510-10mers-
191P4D128

Pos}|1234567890][score]
| NoResultsFound.

TableXLI-V14-HLA-
B1510-10mers-
191P4D128

[IPos|[1234567890] scorel]
[__NoResultsFound. ||

TableXLH-V{-HLA-
B2705-10mers-
191P4D128

MI1234567890||score||
|| NoResulisFound.

TableXLII-V2-HLA-
B2705-10mers-
191P4D12B

Posj[1234567890][scord
NoResultsFound.

TableXLIl-V7-HLA-
B82705-10mers-
191P4D128

E@Ih 234567890"&:-;«: |
" NoResultsFound.

TableXLII-v9-HLA-
B2705-10mers-
191P4D128

[Pos][1234567880][score]

CA 3066279 2019-12-30

TableXLIl-VO-HLA-
B2705-10mers-
191P4D128

Pos]}1234567890 scorel|
{L__NoResulisFound. ||

TableXLI-V10-HLA-
B2705-10mers-
191P4D12B

Pos|[1234567890] score]|

NoResultsFound. |

TableXLl-V11-HLA-
B2705-10mers-
191P4D12B

Pos][1234567890]fscare]

|| NoResultsFound. ||

TableXLI-Vi2-HLA-
B2705-10mers-
191P4D12B

{Pos][1234567890] score

[ NoResultsFound.

TableXLIl-V13-HLA-
B2705-10mers-
191P4D128

[Pos][1234567890][score

I NoResultsFound.

TableXLII-V14-HLA-
B2705-10mers-
191P4D12B

{[Pos|1234567890]fscore

NoResulisFound.

TableXLIll-V1-HLA-
B2709-10mers-
191P4D128

Pos}|1234567880}score

L NoResultsFound. |

PCT/US2003/013013

TableXLUI-V7-HLA-
B2709-10mers-
191P4D12B

" NoResullsFound. ||

TableXLHI-V9-HLA-
B2709-10mers-
191P4D12B

[Pos][1234567880][score
| NoResullsFound. |

TableXLI-V10-HLA-
B2709-10mers-
191P4D12B

[Pos][1234567890]score
| NoResullsFound. ]

TableXLI-V11-HLA-
B2709-10mers-
191P4D128

Pos||1234567890][score]
NoResullsFound, |

TableXLHI-V{2-HLA-
B2709-10mers-
191P4D12B

Pos}[1234567890][score
[ NoResultsFound.

TableXLIIl-V{3-HLA-
B2709-10mers-
191P4D12B

Pos||1234567890|[score]
NoResultsFound. |

TableXLlIl-V14-HLA-
B2709-10mers-
191P4D12B

[Pos|[1234567890][score]
" NoResultsFound.

TableXLI-V2-HLA-
B2709-10mers-
191P4D12B

TableXLIV-V1-HLA-B4402-
10mers-191P4D128

[Pos{|1234567890][score

NoResulisFound. |

TableXUNl-V7-HLA-
B2709-10mers-
191P4D12B

Each peptide is a portion of
SEQ ID NO: 3; each star
position Is specified, the
length of peptide s 10
amino acids, and the end
position for each peplide is
the starl position pius nine.

Pos||1234567890|[score

Posj| 1234567890 |[score}

219
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TableXLIV-V{-HLA-B4402-
10mers-191P4D12B

Each peplide 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 peplide Is
| the start position plus nine.

Pos|i 1234567890 |[{score
452) REIETQTELL || 25
THAEMWGPEAWL][ 24
12)| PEAWLLLLLL || 23
73] GEGAQELALL ][ 22
77} QELALLHSKY || 22
123|| GEYECRVSTF || 22
[336][ QEDSGKQVDL][ 27
[469|[ EEEEDQDEGT ][ 20]
99)| EQPPPPRNPL || 18]}
174] EGSPAPSVIW][ 18]
36) ETSDWIWL |[ 17
72|[ AGEGAQELAL [ 17]

TableXLIV-V{-HLA-B4402-
10mers-191P4D128

Each peptide is a portion of
SEQID NO: 3; each start
position Is specified, the
iength of peplide is 10
amino aclds, and the end
position for each peptide is
the start position plus nine.

{Pos|| 1234567890 |lscore

262){ GREGAMLKCL |[ 14

319|[NEFSSRDSQV ][ 14]

354]] GVIAALLFCL | 14

302][ LTRENSIRRL |14

409 RSQPEESVGL || 1

1412)] PEESVGLRAE |[ 14

413|| EESVGLRAEG |[ 14

439)| EPEGRSYSTL][ 14]

483|[ NHFVQENGTL ][ 14

494) AKPTGNGIVI || 14

13j| EAWLLLLLLL J[ 1q)
134]| AGSFQARLRL || 16]]
160] EEGQGLTLAA ][ 18
[476][ EGIKQAMNHF 16]
8|| EMWGPEAWLL][  15]
| 9l|MwGPEAWLLL][ 15
98}| VEQPPPPRNP][ 15
158][ ALEEGQGLTL [ 15|
173)| AEGSPAPSVT || 15|
273||EGQPPPSYNW][ 15
350] WwGviAAL ][ 15
361|| FCLLWWAWVL || 15
387)[ EEELTLTREN [[ 15

6|[GAEMWGPEAW] 13

1 GPEAWLLLLL |[ 13

16 LLLLLLLASF | 3]

32|| GELETSDWT |[ 13

128} RVSTFPAGSF || 13

141|] LRLRVLVPPL [ 13

169)| LEEGQGLTLA |[ 13|

199] SRSAAVTSEF || 13|

231]] LQDQRITHIL ][ 13

250/ VRGLEDQNLW][_13]

291][ SGVRVDGDTL || 13
293][ VRVDGDTLGF || 13

-2

296|] DGDTLGFPPL || 13|

388][ EELTLTRENS || 15
420 AEGHPDSLKD || 15}
437|| SEEPEGRSYS|[ 18]
471){ EEDQDEGIKQ || 15]
10|| WGPEAWLLLL |[ 14}
[ 58|[scEQveavaw]| 14|
[ 85 kyGLHvsPAY [ 14)
|104|f PRNPLDGSVL || 14
105)] RNPLDGSVLL ][ 14
137)] FQARLRLRVL |[ 14|
150|| LPSLNPGPAL | 14]
206]| SEFHLVPSRS |[ 14

-

324)| RoSQVTVDVL || 13]

351] VWWGVIAALL || 13
352)[ WGVIAALLF |[ 13|

438) EEPEGRSYST || 13

468)| AEEEEDQDEG || 13

470]| EEEDQDEGIK ][ 13

487)[ GENGTLRAKP |[_13]

493]| RAKPTGNGIY || 13

-—

| 1][mMPLSLGAEMW][ 12

| 25]| FTGRCPAGEL |[ 12

34){ LETSDWTW |[ 13}

41} TWLGQDAKL | 12

44| LGQDAKLPCF || 1

246)| AEASVRGLED || 14
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TableXLiV-V{-HLA-B4402-
10mers-191P40D128

Each peptide Is a poriion of
SEQ ID NQ: 3; 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.

[250] WHIGREGAML || 14]

[Pos) 1234567890 |scord
[ 70| VDAGEGAGEL || 17]

79[ LALLHSKYGL [ 12

121)| DEGEYECRVS || 12

py

125| YECRVSTFPA][ 12

[144] RVLVPPLPSL || 17

187)] VKGTTSSRSF [ 12

222)| TCVVSHPGLL || 12

230j LLQDQRITHI 12

244)] FLAEASVRGL || 12

249 SVRGLEDQNL || 12

253)] LEDQNLWHIG |f 12|

£

-

271)| LSEGQPPPSY || 12

272|| SEGQPPPSYN || 12

347|| SASVWVGVI 12

355 VIAALLFCLL || 12

[377] ReAQAMTOKY 12)

383 TQKYEEELTL || 17)

389} ELTLTRENSI |[ 12]

394)] RENSIRRLHS ][ 12
440){ PEGRSYSTLT || 19)

454 ETQTELLSP || 12

458] TELLSPGSGR || 12|

TableXLIV-V2-HLA-
B4402-10mers-
191P4D12B
Each peptide is a portion
of SEQ ID NO: 5; each
start position Is specified,
the length of peptide is 10

45)] GQDAKLPCFY ][ 17

220

amino acids, and the end
posifion for each peptide is
the start position plus nine.

[Pos|| 1234567890 [lscore]
| 2lcapakireLyl 13
[ 1LeanaktpeL] 12|
|_5jjAKLPCLYRGD| 8]

-

TableXLIV-V7-HLA-B4402.]
10mers-191PAD12B
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Each peplide Is a portion of|
SEQ ID NO: 15; each start
position is specified, the
length of peplide is 10
amino adids, and the end
position for each peptido is
the start position plus nine.

Pos][ 1234567890 |[score]

TableXLIV-V-HLA-B4402-
| 10mers-191P4D128

Each peptide is a portion of]
SEQID NO: 18; 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]

|6 LAGILLRITF |13

8| GILLRITFNF [ 13}

18)] FLFFFLPFPL || 13

22[ FLPFPLWFF || 13)

24| PFPLWVFFIY || 13}

28] FPLWFFIYF |[ 13

[ 26]] PLWWFRIVEY | 13]

28] WFFIYFYFY ][ 13]

2||SHHTDPRSQS|| 4
4[RTOPRSQSEE]] 4]
1|[HSHHTOPRSQ)[ 2
| 6]|TDPRSQSEEP)| 2
[ o|[SQSEEPEGRS|[ 2
3{HHTDPRSQSE|[ 1]
7|[PRSQSEEPEG][ 1
8|IRSQSEEPEGR][ 1
TableXLIV-V3-HLA-B4402-
10mers-191P4D128
Each peptide is a portion of|

SEQ D NO: 19; each start
position is specified, the
length of peplide is 10
amino aclds, and the end -
position for each peptide is
the start posttion plus nine.

[Pos][ 1234567890 |[score
[119][cERGYFQGIF][ 2

37| YFFLEMESHY || _13]

52[(LELLGSSNPP || 13}

86J{ KKKLKKAFRF || 13}

100][ LLGLLKVRPL || 13|

115|INSCDCERGYF]|  13]|

12][ RITFNFFLFF || 12

| 29){ VFFIYFYFYF || 19

43|[ESHYVAQAGL)[ 12]

80]| ESFTKRKKKL
3|[ RELLAGILLR 17]
21]| FFLPFPLWVF || 17}
11][ LRITENFELF ][ 16]
16)| NFFLFFFLPF ]| 16]
[ 62 AsAsLvAGTL][ 16
79|| FESFTKRKKK || 15!

46|[YVAQAGLELL][ 12

87 KKLKKAFRFI JT  12)

95| FIQCLLLGLL |[ 12

114][VNSCDCERGY]| 12|

1J{ MRRELLAGIL || 11

14f{ TENFFLFFFL || 11

45|HYVAQAGLEL| 11

84J| KRKKKLKKAF ]| 18]
91)| KAFRFIQCLL || 18]
92i] AFRFIQCLLL || 18]
94)| RFIQCLLLGL || 15
9|| ILLRITFNFF
13| ITFNFFLFFF
23|] LPFPLVVFFI
30][ FFIYFYFYFF
40||LEMESHYVAQ
[ 42JIMESHYVAQAG
57)| SSNPPASASL |

—

P I Y Y I I =N i =N | =Y
AaLﬁ.ELﬁA 2

| 90| KKAFRFIQCL |[ 14
[125]|QGiFMaMmPW]| 14
RRELLAGILL ][ 13
ELLAGILLRI || 13]

N

o

CA 3066279 2019-12-30

70}{ TLSVHHCACF][ 11

73[VHHCACFESF][ 11

7| AGILLRITEN || 10]

| 10]| LLRITENFFL || 10

27|| LWFFIYFYF || 10

3]| FIYFYFYFFL || 10

118||DCERGYFQGI][ 10|

TableXLIV-V10-HLA-
B4402-10mers-
191P4D12B

Each peplide is a portion
of SEQ ID NO: 21; each
start position is specified,
the length of peptide is 10
amino acids, and the end

osition for each peptide

221
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is the start position plus
nine.

iPos][ 1234567890 Jiscore]
10)[GTSDWWIVVLI| 18]
7lcELaTsowr] 14}

TableXLIV-V11-HLA-
B4402-10mers-
191P4D12B
Each pepfide 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.

[IPos][ 1234567890 [score]
5||LRLRVMVPPL][ 13
8|RVMVPPLPSL][ 12
3JJARLRLRVMVP|[ 7

TableXLIV-V12-HLA-
B4402-10mers-
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 peplide is
the start position plus nine.

Pos|| 1234567890 |fscore
{|__4)|SEEPEGCSYS| 14
|_6l|EPEGCSYSTL|[ 14
5l|EEPEGCSYST) 13
7)|PEGCSYSTLT][ 14]
| 3jlmseePEGCSY] 10]

TableXLIV-V13-HLA-
B4402-10mers-
191P4D12B

Each peplide is a portion of
SEQID NO: 27; each start
position Is spacified, the
length of peplide is 10
amino acids, and the end
position for each peptide is
the start posttion plus nine.

[Posj| 1234567890 ]score]

[_2Jlsavrvoviap][ e}

| 10lADPQEDSGKQ)| _ 5|

[9l[LAoPaeDSGK][ 4|

1][psavivoviall 7
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4fvivoviaorQll 2

[ sj[Tvoviaorae]| 2|
6} VOVLADPQED][ 2]}

TableXLIV-V{4-HLA-
B4402-10mers-
191P4D128
Each peplide is a porfion
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 posilion plus
nine.

Pos|| 1234567890 |jscore|
| 8[IASASLVAGTL]] 18]
3}|SSNPPASASL]|  14]
4JiSNPPASASLV] 7]

TableXLV-V{-HLA-
B5101-10mers-
191P4D12B

{[Pos[1234567850]fscore]

[l NoResulisFound.

TableXLV-V2-HLA-
B5101-10mers-
191P4D12B

([Pos|[1234567880]fscors]|

NoResultsFound.

TableXLV-V7-HLA-
B5101-10mers-
191P4D12B

Pos|[1234567880]|score]
| NoResultsFound.

TableXLV-V8-HLA-
B5101-10mers-
191P4D128

Pos}[1234567890][score
[ NoResultsFound.

TableXLV-V10-HLA-
B5101-10mers-
191P4D128

Pos||1234567890]lscore
[ NoResultsFound.

TableXLV-V11-HLA-
B5101-10mers-
191P4D12B

CA 3066279 2019-12-30

Pos|[1234567890{|score

PCT/US2003/013013

TableXLVI-V1-HLA-DRB1-0101-

NoResultsFound. 15mers-191P4D128
e
Tagl;?(Lm\{;\(I)li’;HmLA- spec_iﬁe'd, ihe length o?::plide'i§ 15
191P4D128 amino aotds: and the end position
for each peptide Is the start position
Pos||1234567890|lscore plus fourteen.
NoResulisFound. Pos]| 123456789012345 ][score
19)| LLLLASFTGRCPAGE || 25|
TableXLV-V13-HLA- 102]| PPPRNPLDGSVLLRN ][ 28]
Bﬁ;ﬂ;}gﬁ";és' 109] DGSVLLRNAVQADEG || 25
[Pos|[1234567830] score 122 EGEYECRVSTFPAGS || 25}
[ NoResulsFoun, [[193}] SRSFKHSRSAAVTSE || 25
239|| ILHVSFLAEASVRGL || 25
TableXLV-Vi4-HLA. 265|] DONLWHIGREGAMLK ][ _ 28]}
ammg;nzeés- 265 GAMLKCLSEGQPPPS || _25)
310] SGIYVCHVSNEFSSR || 2
[Pos][1234567890) scare] E" IETQTELLSPGSGRA __22{{
[ NoResultsFound. 64| QUAWARVDAGEGAQE][ 24]
76] AQELALLHSKYGLHV |[ 24|
T s | 7o TALLRskvaLAVSRA || 24
Each peptide is a portion of SEQ ID 126]| ECRVSTFPAGSFQAR ZZI
NO: 3; each start position is |156]| GPALEEGQGLTLAAS ][ 24]
gty I oY
for each peptide is the start position 181]| VIWDTEVKGTTSSRS [ 24
plus fourteen. 210}{ LVPSRSMNGQPLTCV|[ 24
Pos|| 123456789012345 |[score] 213 SRSMNGQPLTCVVSH|[ 24
279|[ SYNWTRLDGPLPSGV][ 35 282)| WTRLDGPLPSGVRVD || 24
140} RLRLRVLVPPLPSIN I 32 347|] SASVWWVGVIAALLF || 24
205|] TSEFHLVPSRSMNGQ ][ 32 353|| VGVIAALLFCLLVW |[ 24
299]| TLGFPPLTTEHSGIY |[ a2 357] AALLFCLLWWWVIM || 24
37| SDVVTVVLGQDAKLP |[ 31 364/{ LWWWVIMSRYHRRK |[ 24
40| VTWLGQDAKLPCFY || 31] 395|| ENSIRRLHSHHTDPR || 24
340][ GKQVDLVSASWWG || 31 442)] GRSYSTLTTVREIET || 24
349){ SVWWGVIAALLFCL || 31 16]] LLLLLLLASFTGRCP | 23]
144j| RVLVPPLPSLNPGPA | 30| | 28]| RCPAGELETSDWTV || 23]
147)| VPPLPSLNPGPALEE |[ 30 184)] DTEVKGTTSSRSFKH [ 23]
(350 vwweviaALLFCLL ][ 30] 228 PGLLQDQRITHILHY [ 23]}
51|[PCFYRGDSGEQVGQV][ 28] 233 DQRITHILHVSFLAE [ 23]
12){ PEAWLLLLLLLASFT ][ 27] 289]| LPSGVRVDGDTLGFP ﬁl[

247)] EASVRGLEDQNLWHI || 27

339 SGKQVDLVSASVWWV || 23]

358]| ALLFCLLWWYWLMS |[ 27] 346]| VSASVVWVGVIAALL 23]|
371)[MSRYHRRKAQQMTQK|[ 28 361)( FCLLWWWILMSRYH || 23
| _6][ GAEMWGPEAWLLLLL || 25 424)| PDSLKDNSSCSVMSE || 23]
[ 13]] EAWLLLLLLLASFTG || 25] 448 LTTVREIETQTELLS || 23|
14] AWELLLLLILASFTGR | 25| 457|| QTELLSPGSGRAEEE |[ 23
15]l WLLLLLLLASFTGRC ][ 25 [483]] NHFVQENGTLRAKPT || 23|

222



PCT/US2003/013013

WO 2004/016799
TableXLVI-V1-HLA-DRB1-0101- TableXLVI-Vi-HLA-DRB1-0101- Pos){ 123456789012345 _||score]
15mers-191P4D128 15mers-191P4D12B 2| VIVWLGQDAKLPCLY || 31]
Eacl;l ge%lide ix:1 a tglr:trtiun %f SE.EQ D Eact':lge%ﬁdez;a tpc:trﬁon lt:lfSIIEQ ID 13|[PCLYRGDSGEQVGQY ﬁ)
. 3, each siart posiuon Is . 9, eacn sikart posidon Is
specified, the length of peptide is 15 specified, the length of peplide is 156 9|[DAKLPCLYRGDSGEQ][ 24
amino acids, and the end position amino acids, and the end position [ 1]] WTVVLGQDAKLPCL || 19
for each peplide is the start position for each peptide is the start position
[ plus fourteen. plus fousteen. TableXLVIV7-HLA-DRBT.0101-
IPos][  123456789012345 ][score) Pos|| 123456789012345 |[score 16mers-191P4D12B
3|| LSLGAEMWGPEAWLL ][ 22 67| WARVDAGEGAQELAL || 17 Each peplide is a portion of SEQ
| 55|RGDSGEQVGQVAWAR][ 22 68][ ARVDAGEGAQELALL |[ 17, ID NO: 15; each start position s
[ 50][GEQVGQUAWARVDAG]| 22] | B3] ISKYGLHVSPAYEGR ]| 17 spectied, the length of peptice fs
16 amino acids, and the end
[141]] LRLRVLVPPLPSLNP || 22 115|{ RNAVQADEGEYECRV][ 17 position for each peptide is the
204]| VISEFHLVPSRSMNG [ 22 [125][ YECRVSTFPAGSFQA ][ 17] start position plus fourteen.
250/ VRGLEDQNLWHIGRE || 22 135 GSFQARLRIRVLVFP || 17]  {[Posj| 123456769012345 [score]
268][LKCLSEGQPPPSYNW][ 22 148)[ PPLPSLNPGPALEEG || 17 |_2|| IRRLHSHHTDPRSQS || 14
311]| GIYVCHVSNEFSSRD |[ 22 150|[ LPSLNPGPALEEGQG || 17 8{HHTDPRSQSEEPEGR]| 14
327][ QUTVDVLDPGEDSGK || 22 167|| LAASCTAEGSPAPSV || 17] 13)|RSQSEEPEGRSYSTL[ 10]
360]| LFCLLWVWILMSRY || 22 201]] SAAVTSEFHLVPSRS || 17] 1} SIRRLHSHHTDPRSQ| 9}
451|[ VREIETQTELLSPGS || 22 221] LTCVWSHPGLLQDGR || 17] | 11}lDPRSQSEEPEGRSYS|[ 4]
218 GQPLTCWSHPGLLQ || 21 225| VSHPGLLQDQRITHI || 17 14|| SQSEEPEGRSYSTLT|
[256][ ONLWHIGREGAMLKC || 21 238][ HILHVSFLAEASVRG |[ 17 L 3J[RRLHSHHTDPRSQSE|[ 8}
277|[PPSYNWTRLDGPLPS || 21]*  |[257][ NLWHIGREGAMLKCL || 17 5||LHSHHTDPRSQSEEP][ 8]
33 ELETSDWIWLGQD || 20 258][ LWHIGREGAMLKCLS || 17 9||HTDPRSQSEEPEGRS][ 8]
65)[VAWARVDAGEGAQEL][ 20} 284]| RLDGPLPSGVRVDGD ]| 17 12||PRSQSEEPEGRSYST]| 8]

[123]| GEYECRVSTFPAGSF || 20}

291 SGVRVDGDTLGFPPL || 17

4|RLHSHHTDPRSQSEE| 7]

CA 3066279 2019-12-30

[154) NPGPALEEGQGLTLA || 20} {204 RvbGDTLGFPRLTTE || 17| || 6|[HSHHTDPRSQSEEPE] 7|
321)[ FSSRDSQVTVDVLDP [ 2] 303][ PPLTTEHSGIYVCHV || 17
429 DNSSCSVMSEEPEGR][ 20]  |/330][ VDVLDPQEDSGKQVD || 17 Tab'e’i'é""vg'gﬁ‘;f&‘;go1°1'
482 [ MNHFVQENGTLRAKP || 20] {332 VLDPQEDSGKQWDLV ]| 1 o ':_:'sl' —
490] GTLRAKPTGNGIVIN || 20|  {[342| QDLVSASVWWGVI || 17 ID NO: 18; oach star posiion s
29)[ LASFTGRCPAGELET |[ 19 348[| ASVWVGVIAALLFC [ 17 specified, the length of peplide is
39 WTVVLGQDAKLPCF || 18}  |[354] GVIAALLFCLLWWV || 17 15 amino acids, and the end
position for each peplide is the
138]| QARLRLRVLVPPLPS || 19]| 356]| IAALLFCLLWWWWL | 17] start position plus fourteen,
(234|| QRITHILHVSFLAEA ][ 1] 379|| AQAMTQKYEEELTLT |[ 17, Pos|| 123456789012345_]lscore]
242 VSFLAEASVRGLEDQ || 19} [407)[ DPRSQPEESVGLRAE || 17 43 ESHYVAQAGLELLGS|[ 33
412|| PEESVGLRAEGHPDS |[ 18} 413}| EESVGLRAEGHPDSL || 17 49| QAGLELLGSSNPPAS || 32
415|| SVGLRAEGHPDSLKD || 1| 432)[ SCSVMSEEPEGRSYS |[ 17 36][ FYFFLEMESHYVAQA|[ 31
7) AEMWGPEAWLLULLL || 18] (458 TELLSPGSGRAEEEE || 17 103][LLKVRPLQHQGVNSC][ 28
91| SPAYEGRVEQPPPPR ][ 18] 475)[ DEGIKQAMNHFVQEN ][ 17] 17][_FFLFFFLPFPLWEF || 27]
[134][ AGSFQARLRLRVLVP ][ 18}| 486){ VQENGTLRAKPTGNG [ 17] 90j[_ KKAFRFIQCLLLGLL ][ 27]
165]| LTLAASCTAEGSPAP | 18]| 98J| CLLLGLLKVRPLQHQ | 26
264][ EGAMLKCLSEGQPPP || 18] TableXLVI-V2-HLA-DRB1-0101- [ 18] FLFFFLPFPLWFFI || 25|
266][ AMLKCLSEGQPPPSY || 18] 15mers 191P4D128 60][ PPASASLVAGTLSVH || 24
20| WWwiRtDGRPsove ]| 18] | SELPEGe BRI dSEQ | Ry TS 2
368][ VWWLMSRYHRRKAQQM]| 18] specified, the Ienglhc:’fpepﬁde is 93| FRFIQCLLLGLLKVR || 24
15 amino acids, and the end
3?: EEE:II:I-ITSETE}:;L: :g posttion for each peptide i: the 97} ACLULGLLKVRPLGH |24
start position plus fourteen. 121 RGYFQG‘FMQAAPWE" 24‘
223
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TableXLVI-VS-HLA-DRB1-0101-
15mers-191P4D12B

TableXLVi-V9-HLA-DRB1-0104-
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. |

Each peplide is a portion of SEQ
ID NO: 19; each slart position is
specified, the length of peplide Is
16 amino acids, and the end
position for each peptide is the
start position plus fourteen.

Pos|| 123456789012345 _|[score;
|6l LAGILLRITFNFFLF || 23

[Pos|| 123456789012345 _|iscore
[ 70][ TLSVHHCACFESFTK ][ 18]

[ 16][ NFFLFFFLPFPLWF |[ 23

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 llscore

14] GCSYSTLTTVREIET || 24)

1|IDNSSCSVMSEEPEGC|| 20}

4){SCSVMSEEPEGCSYS|[ 17]

[105][KvRPLQHQGVNSCDC] 16

5||CSVMSEEPEGCSYST|[  16]

7]l AGILLRITFNFFLFF 22

52| LELLGSSNPPASASL || 22

118]|DCERGYFQGIFMQAA][ 16|

[100|| LLGLLKVRPLQHQGV || 22
[ 8] GILLRITFNFFLFFF J{ 21
27| LWFEIYFYFYFFLE || 21

12|| RITFNFFLFFFLPFP |[ 20

34| FYFYFFLEMESHYVA || 20

92){ AFRFIQCLLLGLLKV || 20

4[ ELLAGILLRITFNFF || 19
14)] TFNFFLFFFLPFPLV || 19}
15|[ FNFFLFFFLPFPLWY |[ 19]

31|| FIYFYFYFFLEMESH || 19}
| 33)] YFYFYFFLEMESHYV || 19]
| 46]] YVAQAGLELLGSSNP || 19]

| 95|| FIQCLLLGLLKVRPL ][ 19

10| LLRITFNFFLFFFLP || 18

19]( _LFFFLPFPLVVFFIY ]| 18

28] FPLWFFIYFYFYFF || 18]

15|| CSYSTLTTVREIETQ |[ 11]

TableXLVI-V10-HLA-DRB1-0101-
15mers-191P4D128

Each peplide is a portion of SEQ
ID NO: 21; each start position is
specified, the length of peptide is
15 amino aclds, and the end
position for each peptide s the
start position plus fourleen.

Pos|| 123456789012345 |lscore
B|[RCPAGELGTSDWVIV][ 23|

TableXLVI-V13-HLA-DRB1-0101-
15mers-191P4D12B

Each peplide is a portion of SEQ
ID NO: 27, each start position is
specified, the length of peplide is
45 amino acids, and the end
position for each peptide is the
start posilion plus fourteen.

Pos|| 123456783012345 |iscore

2|[FSSRDSQVTVDVLAD][ 20

13||[ELGTSDVVTWLGQD|[ 20}
- IJ|LASFTGRCPAGELGT]| 19]f
| 3J[ASFTGRCPAGELGTS]{ 16

6]|DSQVTVDVLADPQED||  17]

14||LADPQEDSGKQVDLV]| 17

8|lQVTVDVLADPQEDSG][ 16

11][AGELGTSDWTWILG][ 18]

10][TvovLADPQEDSGKQ][ 18]

9||CPAGELGTSDWTW]| 15|

7||SQVTVDVLADPQEDS|l 15

3||SSRDSQVIVDVLADP|| 14

TableXLVI-V11-HLA-DRB1-0101-
16mers-191P4D128

28)[ WFFIVFYFYFFLEM || 18]

84){ KRKKKLKKAFRFIQC || 18]

120|ERGYFQGIFMOAAPW]| 18

13|[ ITFNFFLFFFLPFPL | 17

20|l FFFLPFPLWFFIYF || 17

22|| FLPFPLVWFFIYFYF || 17

37){ YFFLEMESHYVAQAG][ 17

29|| VFFIFYFYFFLEME || 17

44| SHYVAQAGLELLGSS]|| 17

['94][ RFIQCLLLGLLKVRP [ 17

Each peptide is a porfion of SEQ
ID NO: 23; each start position is
specified, the length of peptide is
15 amino aclds, and the end
posilion for each peptidels the
start position plus fourteen.

[Pos||123456789012345 |[score
[ 9]{RLRLRVMVPPLPSLN][ 30]

| 12||DVLADPQEDSGKQVD|| 9]

TableXLVI-V14-HLA-DRB1-0101-
15mers-191P4D128

Each peptlide is a portion of SEQ
ID NO: 28; 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][_ 30]

Pos|| 123456789012345 |lscore

10]| LRLRVMVPPLPSLNP][ 22]
T}{QARLRLRVMVPPLPS|[ 19}
3|AGSFQARLRLRVMVP]| 18

—

[ 11][PPASASLVAGTLSVH] 24]
PASASLVAGTLSVHH][ 24
LELLGSSNPPASASL][ 22

2| RRELLAGILLRITFN | 1]

21][ FFLPFPLWIFIVEY | 16) 4|[GSFQARLRLRVMVPR[ 17
39[FLEMESHYVAAGLE]| 16| | CIFQARLRLRVMVPPLP|[ 16|
) EMESHYVAQAGLELL“_ﬂi 11]{RLRVMVPPLPSLNPG| 16}
51| GLELLGSSNPPABAS|| 18] 12)|LRVMVPPLPSLNPGP][ 15
54|[LLGSSNPPASASLVA ][ 16] 8| ARLRLRVMVPPLPSL][ 14
56}| GSSNPPASASLVAGT| 16

GLELLGSSNPPASAS| 16|
LLGSSNPPASASLVA| 16|
GSSNPPASASLVAGT|| 18]
AGLELLGSSNPPASA][ 15|
LGSSNPPASASLVAG|[ 15
ASASLVAGTLSVHHC|[ 19
ELLGSSNPPASASLV][ 14}

—

Py

ULJ_[QG’ =llen mﬂnlﬁ!

66]| AGTLSVHHCACFESF || 16| Tab"’%mﬁm;%?%-mm- 8][SSNPPASASLVAGTL]| 14]
224
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TableXLVI-V14-HLA-DRB1-0101- TableXLVIIl-V{-HLA-DRB1-0301- TableXLVIi-Vi-HLA-DRB1-0301-
15mers-191P4D12B 16mers-191P4D128 15mers-191P4D128

Each peptide is a portion of SEQ
ID NO: 28; each start position is
specified, the length of peplide is
15 amino acids, and the end
pasition for each peptide Is the
start position plus fourteen,

Pos|| 123456789012345 ||score

Each peplide is a portion of SEQ IDjj
NQ: 3; each start position is
specified, the length of peplide is
15 amino acids, and the end

posilion for each peptide is the start
I position plus fourleen.

Pos| 123456789012345 |score]

Each peptide is a portion of SEQ ID
NO: 3; each slart position is
specified, the length of peplide is
16 amino aclds, and the end
posttion for each peptide is the start
position plus fourieen.

[Pos|| 123456789012345 |lscore]

15||ASLVAGTLSVHHCAC] 14|

111] SVLLRNAVQADEGEY ][ 18]

[144]] RVLVPPLPSLNPGPA || 14

265|| GAMLKCLSEGQPPPS]| 18]

280 YNWTRLDGPLPSGVR[ 14

[TableXLVII-Vi-HLA-DRB1-0301-
15mers-191P4D12B

Each peplide is a portion of SEQ ID
NO: 3; each start posttion s
specified, the length of peplide is
15 amino acids, and the end
position for each peptide is the start
l position plus fourteen.

286|| DGPLPSGVRVDGDTL){ 18]

342]] QVDLVSASVVWVGVL || 14

319 NEFSSRDSQVTVDVL ][ 18]

356 |IAALLFCLLVWWVWL 14

32gj[TvovLDPQEDSGKQV] 18]

360]| LFCLLWVVVLMSRY || 14

433||CSVMSEEPEGRSYST|| 16|

448]] LTTVREIETQTELLS j| 14

451]| VREIETQTELLSPGS || 1]

—_

449)| TTVREIETQTELLSP 14

87||GLHVSPAYEGRVEQP[ 17]

[457]| QTELLSPGSGRAEEE || 14}

Pos|| 123456789012345 |{score]
178)| APSVIWDTEVKGTTS || 29

227]] HPGLLQDORITHILH || 24

[ 4] TVWLGQDAKLPCFYR][_27

97|[RVEQPPPPRNPLDGS|[ 17

239|| ILHVSFLAEASVRGL || 17

311){ GIYVCHVSNEFSSRD || 17

—_

379]| AQOMTQKYEEELTLT || _ 25
[ 14l AWLLLLLLLASFTGR || 23]

290}| PSGVRVDGDTLGFPP][ 23
| 39| wiwLGQDAKLPCF || 27
103|| PPRNPLDGSVLLRNA || 22|
247)| EASVRGLEDQNLWHI || 22
115][RNAVQADEGEYECRV][ 21

(142]{ RLRVLVPPLPSLNPG || 21
233)| DQRITHILHVSFLAE || 21
325){ DSQVTVDVLDPQEDS]| 21

334 DPQEDSGKQVDLVSA| 17

368]{VVLMSRYHRRKAQQM|| 17|

381j| QMTQKYEEELTLTRE || 17

s

401){ LHSHHTDPRSQPEES || 17|

—

255/ DANLWHIGREGAMLK]| 17}

TableXLVI-V2-HLA-DRB1-0301-
15mers-191P4D128

Each peptids is a portion of SEQ
1D NO: 5; each start position is
specified, the length of peptide is
15 amino aclds, and the end
position for each peptide is the
start position plus fourleen.

Posj| 123456789012345 |iscore

413|| EESVGLRAEGHPDSL|[ 17

445 YSTLTTVREEETQTE || 17

5_7_§|| DEGIKQAMNHFVQEN || 17

3|| TVVLGQDAKLPCLYR|| 27,
VVTVVLGQDAKLPCL| 22

-

479 KQAMNHFVQENGTLR|} 17

491][ TLRAKPTGNGIYING |[_17]

n

LGAEMWGPEAWLLLL][ 16}

348]] ASVWWWGVIAALLFG | 21
349|| SVWWGVIAALLFCL || 21

13]| EAWLLLLLLLASFTG |[ 18]

[ o[pAKLPcLYRGDSGEG] 16
2|[ VTWLGQDAKLPCLY|| 13l

TableXLVII-V7-HLA-DRB1-0301-
15mers-191P4D12B

| 47][DAKLPCFYRGDSGEQ|| 16}

6j| GAEMWGPEAWLLLLL] 20}
156/ GPALEEGQGLTLAAS || 20
242]| vSFLAEASVRGLEDQ] 2]
249|| SVRGLEDQNLWHIGR][ 20]
292} GVRVDGDTLGFPPLT]| 20|

1350)] VWWVGVIAALLFCLL || 20
352 VWGVIAALLFCLLW || 20
353|| VGVIAALLFCLLVWV || 20)f

363|| LLWWWLMSRYHRR ][ 20]

126} ECRVSTFPAGSFQAR][ 19
302|| FPPLTTEHSGIYVCH || 1]
328)[vIvDVLDPQEDSGKQ][ 19

365|| VWWVYVLMSRYHRRKA][ " 19]

~

387|| EEELTLTRENSIRRL || 19|
77}{ QELALLHSKYGLHVS ][ 18]

CA 3066279 2019-12-30

70} VDAGEGAQELALLHS || 18]

134j| AGSFQARLRLRVLVP |[ 16

114]|LRNAVQADEGEYECR|] 15

130 STFPAGSFQARLRLR || 15

132)] FPAGSFQARLRLRVL |[ 18]

[199]| SRSAAVTSEFHLVPS |[ 15

221} LTCWSHPGLLQDQR|] 18]

236| ITHILHVSFLAEASV |[ 15|

481[|AMNHFVQENGTLRAK|[ 16|

15| WLLLLLLLASFTGRC |[_14]

17]] LLLLLLASFTGRCPA || 14

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 peplide is
15 amino acids, and the end
posillon for each peptide is the
start position plus fourteen.

[Pos}{ 123456789012345 |lscore]
5||LHSHHTDPRSQSEEP|| 17|

2}{ IRRLHSHHTDPRSQS ]| 11|

13||RSQSEEPEGRSYSTL|[ 10|

©

[RTDPRSQSEEPEGRS|[ 9

-J

SHHTDPRSQSEEPEG]| 8]

12[PRSQSEEPEGRSYST]| 8}

14]| SQSEEPEGRSYSTLT] 8]

TableXLVH-V8-HLA-DRB1-0301-
15mers-191P4D12B

143|| LRWVPPLPSINPGP || 14

225



WO 2004/016799

PCT/US2003/013013 __

Each peptide Is a portion of SEQ ID
NO: 19; each start position is
specified, the length of peplide is
15 amino acids, and the end
position for each peptide is the slart
| position plus fourteen.

Pos][ 123456789012345 _|[score]

[ 8l GILLRITFNFFLFFF | 1
[112}[0GVNSCDCERGYFQG

TableXLVil-V9-HLA-DRB1-0301-
15mers-191P4D12B

gJ[ARLRLRVMVPPLPSL|| 10

15| MVPPLPSLNPGPALE][_10]

Each peplide is a portion of SEQ ID
NO: 19; each start position Is
specified, the length of peplide is
15 amino aclds, and the end
position for each peptide is the start
position plus fourteen.

l[Pos][ 123456789012345 _||score

35|| YFYFFLEMESHYVAQ 23][
8] LAGILLRITFNFFLF || 22|

101][ LGLLKVRPLQHQGWN || 13]

103}] LLKVRPLQHQGVNSC || 1§]|

7| AGILLRITFNFFLFF | 21
19|[ LFFFLPFPLVVFFIY | 21
[ 10][ LLRITFNFFLFFFLP_|{ 20}

36|[ FYFFLEMESHYVAQA ][ 17|

TableXLVII-V12-HLA-DRB1-0301-
15mers-191P4D128

Each peptide Is a portion of SEQ
ID NO: 25; each start position is
speclfied, the length of peptide Is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

[Pos|[_123456769012345 _|[scare]

[ 37| YFrLEMESHYVAQAG][ 12

5|[CSVMSEEPEGCSYST][ 18]

30|[ FLEMESHYVAQAGLE || 12}

4|SCSVMSEEPEGCSYS|| 12

[ 20][ FrrLPrPLVVERIYE | 20)
44)[ SHYVAQAGLELLGSS || 20}

52)] LELLGSSNPPASASL || 12

| 64]] ASLVAGTLSVHHCAC || 12

6][SVYMSEEPEGCSYSTL|{ 10
[ 3)[sSCSVMSEEPEGCSY)| 9}

93| FRFIQCLLLGLLKVR || 20|
97) QCLLLGLLKVRPLQH || 20}
98| CLLLGLLKVRPLQHQ || 20}
16|| NFFLFFFLPFPLWF || 19]
[ 24]] PFPLVVFFIYFYFYF || 19)
25|[ EPLWFFIYFYFYFF |[ 19]
51][ GLELLGSSNPPASAS || 19]
[ 68][ AGTLSVHHCACFESF {19

pucy

|106)] VRPLQHQGVNSCDCE|| 12

[ of[seepeccsystLTiv] 9

TableXLVII-V10-HLA-DRB1-0301-
15mers-191P4D128

TableXLVii-V13-HLA-DRB1-0301-
15mers-191P4D128

Each peptide Is a portion of SEQ
1D NO: 21; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peplide is the
slart position plus fourteen.

Each peptide is a portion of SEQ
1D NO: 27, each start position is
specified, the length of peptide Is
15 amino aclds, and the end
position for each peptide is the
start position plus fourteen.

90j| KKAFRFIQCLLLGLL || 19
92| AFRFIQCLLLGLLKV |[ 19|

Pos|| 123456789012345 _|{score

[Pos][ 123456789012345 |{score]
12[ceLeTsbwivwicql[ 12

10][TVDVLADPQEDSGKQ]| 29|

14)[ TFNFFLFFFLPFPLY | 18]
[ 26][ PLWFFIYFYFYFFL || 18}

11{|AGELGTSDWTWLG| 11

-

6|[DSQVTVDVLADPQED]| 22|

N

LASFTGRCPAGELGT]| 10

29[ VFFIYFYFYFFLEME || 18}

11|[VOVLADPQEDSGKQV]| 16

3|[ASFTGRCPAGELGTS|[ 9]

12| RITFNFFLFFFLPFP 17
22| FLPFPLVVFFIYFYF 17

5|[FTGRCPAGELGTSDV]| |
13|[ELeTSDVWVIWWLGQD]| 8]

| 28] VVFFIYFYFYFFLEM §i 17

79|| FESFTKRKKKLKKAF || 17

[82]] FTKRKKKLKKAFRFI |[ 17
86][ KKKLKKAFRFIQCLL |[ 17|
27| LWFFIYFYFYFFLE || 16|
[ 76][ CACFESFTKRKKKLK ][ 18]
4|| ELLAGILLRITFNFF | 15|
| 33)] YFYFYFFLEMESHYV || 15
[ 41][ EMESHYVAQAGLELL | 1
[ 78|[ CFESFTKRKKKLKKA |1
89j| LKKAFRFIQCLLLGL || 15}
[113}f GUNSCDCERGYFQGI]| 15|
[117]| cocEReYFaGIFMaA][ 15|
96]| IQCLLLGLLKVRPLQ ][ 14|
2[ RRELLAGILLRITFN || 13|
[ 49]{ QAGLELLGSSNPPAS || 13
(100][ LLGLLKVRPLGHQGV || 13|

CA 3066279 2019-12-30

TableXLVIl-V11-HLA-DRB1-0301-
15mers-191P4D128

Each pepfide 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|AGSFQARLRLRVMWP][ 16|
1|{FPAGSFQARLRLRVM|[ 15
12|[LRVMVPPLPSLNPGP][ 14
13)[RVMVPPLPSLNPGPA|[ 14
QARLRLRVMVPPLPS]f  13])
RLRLRVMVPPLPSIN][ 12|
5|{SFQARLRLRVMVPPL|  10]f

-3

226

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

TableXLVIIl-V1-HLA-DRB1-0401-
15mers-191P4D128
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plus fourteen.

Each peptide is a portion of SEQ 1D
NO: 3; each start position Is
specified, the length of peptide is 15
amino ackds, and the end posilion
for each peplide is the start position

[Pos|[ 123456769012345

Score

PCT/US2003/013013

TableXLVIli-V4-HLA-DRB1-0401-
15mers-191P4D128

TableXLVil-V1-HLA-DRB1-0401-
15mers-191P4D12B

Each pepide is a portion of SEQ ID
NO: 3 each start position is
specified, the length of peptide Is 15
amino adds, and the end position
for each peptide is the start position

Each peptide is a portion of SEQ ID
NO: 3; each start position is
specifled, the lenglh of peplide is 15
amino acids, and the end position
for each peptide is the start position

205 TSEFHLVPSRSMNGQ 28} plus fourleen. plus fourteen.
20| TLGFPPLTTERSGIY || 29| Posll 123456789012345 IW, [Pos||  123456789012345 _ ||score
+ [ DAKLPCEYRGDSGEQ I 26 325{[ DSQVTVDOVLDPQEDS || 20 339)] SGKQVDLVSASVWWV | 18]
162 GQOLTLAASCTAEGS || 26| 340][ GkQVDLVSASWWVG || 20} 373|| RYBRRKAQQMTQKVE][ 18]
25| DANLWHIGREGAMLK 26 342|| QUDLVSASVWVGVI || 20] [386][ YEEELTLTRENSIRR 1e]i
31] GIYVCHVSNEFSSRD |[_ 26 347][ SASYWWWGVIAALLF | 20] 392}[ LTRENSIRRLHSHHT || 18]
30| ENSIRRLHSHHTDPR J|__ 28| 349l SWVVGVIAALLFCL J{ 20) 407][ DPRSQPEESVGLRAE || 18]
115 SVGLRAEGHPDSLKD || 2§ 352 vweviaaLLFeLLw | 20| 423][ HPDSLKDNSSCSVMS || 18]
175] DEGIKGAMNHFVQEN || 28 353][ VGVIAALLFCLLWVV || [ 20} [435][ VMSEEPEGRSYSTLT || 18]
7 AEMWGPEAWLLLLLL || 27 357][ AALLFCLLWVWIM || 20} 449] TTVREIETQTELLSP || 18]
12| PEAWLLLLLLLASFT || 22| 360][ LFCLLVWWWVLMSRY ][ 20| 454] IETQUELLSPGSGRA || 18}
50|LPCFYRGDSGEQVGQ][ 23| [381][ FCLLVWVVVLMSRYH | 20] 472)f EDQDEGIKQAMNHFV || 18
51|PCFYRGDSGEQVGQV][ 27 [364] LWVWVLMSRYHRRK || 20} 134]] AGSFQARLRLRVLVP || 17]
180 SVIWDTEVKGTTSSR ][ 22 368][VWLMSRYHRRKAQQM]| 20]| 318]] SNEFSSRDSQVIVDV || 17
193] SRSFKHSRSAAVTSE || 22 [389][ ELTLTRENSIRRLHS || 20] 64][QVAWARVDAGEGAQE|| 16|
241|| HVSFLAEASVRGLED [ [424][ PDSLKDNSSCSVMSE | 20} 83) HSKYGLHVSPAYEGR || 16]]
358 ALLFCLLVWVWVLMS |[ 22 433|| CSVMSEEPEGRSYST || 20 256]] QNLWHIGREGAMLKC ][ 186]|
383 TQKYEEELTLTRENS || 27 445 YSTLTTVREIETQTE ][ 20} 279)] SYNWTRLDGPLPSGV ]| 16
442 GRSYSTLTTVREIET || 22 448)| LTTVREIETQTELLS || 20f 310]| SGIYVCHVSNEFSSR || 16
13 EAWLLLLLLLASFTG || 20 457][ QTELLSPGSGRAEEE || 20} 482|[ MNHFVQENGTLRAKP || 16
[ 15 WLLLLLLLASFTGRC ][ 2q| 479 KQAMNHFVGENGTLR][ 20} 367|[ VWLMSRYHRRKAQQ)[  15]
1] LLLLLLLASFTGRCP |20 483)] NHFVQENGTLRAKPT || 20| 2|[PLSLGAEMWGPEAWL][ 14|
37|| SOVVTVVLGQDAKLP || 24| 26][ RCPAGELETSDWTV || 18] 6}f GAEMWGPEAWLLLLL [ 14
59/GEQVGQVAWARVDAG][_ 20} 29]] CPAGELETSDVVTW || 18} 14]| AWLLLLLLLASFTGR ][ 14]

76| AQELALLHSKYGLHV |[_ 29

| 33 ELETSDWTWLGQD ][ 18]

[ 17)[ LLLLLLASFTGRCPA || 14]

87] GLHVSPAYEGRVEQP || 20 [ 38] DWTVVLGQDAKLPC || 18} 18][ LLLLLASFTGRCPAG | 14|
111]] SVLLRNAVQADEGEY || 20| 89| HVSPAYEGRVEQPPP || 18] 19)[ LLLLASFTGRCPAGE || 14 -
144]] RVLVPPLPSLNPGPA | 20| 103] PPRNPLDGSVLLRNA || 18] 31 AGELETSDVVTWVLG |[ 14
147)] VPPLPSLNPGPALEE | 20| 107){ PLDGSVLLRNAVQAD || 18] 36][ TSDWTVVLGQDAKL || 14
70| DIEVKGTISSROPKN || 20 |08 LDGSVLLRNAVQADE [ 18} (30l WIVVLGQDAKLPCF || 14)
201[ SAAVTSEFHLVPSRS || 20]  [[120][ ADEGEYECRVSTFPA IE| #1][ TWLGQDAKLPCFYR || 14]
218 GaPLTCWSHPGLLQ ][ 20] 123) GEYECRVSTFPAGSF || 18] 62|[VGQVAWARVDAGEGA]| 14}
227] HPGLLQDQRITHILH ][ 20] [128) RVSTFPAGSFQARLR || 18] 95|[ EGRVEQPPPPRNPLD || 14|
733 DQRITHILAVSFLAE || 20|  |[155] PGPALEEGQGLTLAA 18] 105][ RNPLDGSVLLRNAVQ || 14}
730 ILEVSFLAEASVRGL || 20|  [190] TTSSRSFKHSRSARV ][ 18] [115[RNAVQADEGEECRV]| 1)
242 VSFLAEASVRGLEDQ |[ 20} 219][ QPLTCVVSHPGLLQD || 18] 126} ECRVSTFPAGSFOAR || 14]
47| EAGVRGLEDGNLWHI || 20|  |[308][ EHSGIYVCHVSNEFS || 18] [140]| RLRLRVLVPPLPSLN || 4]
268 LWHIGREGAMLKCLS ][ 20] [315][ cHVSNEFSSRDSQVT [ 18} 142|| RLRVLVPPLPSLNPG || 14}
264 EGAMLKCLSEGQPPP [ 20 [1319]( NEFSSRDSQVIVDWL 18]  [[143[ LRVLvPPLPSLNPGP |[ 14
302 FPPLTTEHSGIYVCH ][ 20 326|] VIVDVLDPQEDSGKQ || 18] 156|[ GPALEEGQGLTLAAS || 14

314 VCHVSNEFSSRDSQV |[ 20|
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331 DVLDPGEDSGKQVOL || 18]

164][ GLTLAASCTAEGSPA || 14

227
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TableXLVIll-V1-HLA-DRB1-0401-
15mers-191P4D12B

TableXLVIll-V2-HLA-DRB1-0401-
15mers-191P4D12B

TableXLVIill-V9-HLA-DRB1-0401-
15mers-191P4D12B

Each peptide is a portion of SEQ ID
NO: 3; each start posiion is
specified, the length of peplide is 15
amino acids, and the end position
for each peplide Is the start position
plus fourteen.

Each peptide is a portion of SEQ ID
NO: 5; each start position is
specified, the length of peplide is 15
amino acids, and the end position
for each peptide is the stari position
plus fourteen.

Each peptide is a portion of SEQID
NO: 19; each start position is
specified, the length of peptide is

15 amino adds, and the end
position for each peptide is the starl
position plus fourteen.

Pos|[ 123456780012345 ]{score]

Pos][ 123456789012345 |[score]

o

Pos|| 123456789012345 |iscore

178)| APSVIWDTEVKGTTS || 14

44 VAGQDAKLPCLYRG || 12

93] FRFIQCLLLGLLKVR [ 20]

[207]{ EFHLVPSRSMNGQPL || 14]

98][ CLLLGLLKVRPLQHQ | 20]|

213|[ SRSMNGQPLTCVVSH|[ 14

15{{LYRGDSGEQVGQVAWY 12

221) LTCVVSHPGLLQDQR || 14}
228 PGLLQDQRITHILHV || 14}
236)[ ITHILHVSFLAEASV |[ 14}
237)| THILHVSFLAEASVR 1| 14|
250|] VRGLEDONLWHIGRE || 14}
1265)] GAMLKCLSEGQPPPS || 14,
268][ LKCLSEGQPPPSYNW [ 14
282|| WTRLDGPLPSGVRVD ][ 14|
286|| DGPLPSGVRVDGDTL || 14|
290} PSGVRVDGDTLGFPP || 14|

py

| 41){ EMESHYVAQAGLELL || 18]

TableXLVIII-V7-HLA-DRB1-0401-
15mers-191P4012B

Each peplide Is a portion of SEQ
1D NO: 15; each siart position is
specified, the length of peptide is
15 amino aclds, and the end
position for each pepiide is the
starl position plus fourteen.

[ 62)] ASASLVAGTLSVHHC || 18]

73] VHHCACFESFTKRKK || 1]

89][ LKKAFRFIQCLLLGL |[ 1§

14l TENFFLFFFLPFPLY || 16

15| FNFFLFFFLPFPLWV ][ 16]

18)( FLFFFLPFPLWFFI |[ 18]

Pos}| 123466789012345 _|lscore|
5|[LHSRHTDPRSQSEEP|| 18]
[ 14][SQSEEPEGRSYSTLT)| 18]
2||IRRLHSHHTDPRSQS]|  14]

292] GVRVDGDTLGFPPLT || 14

327)| QUTVDVLDPQEDSGK || 4]
330/| VDVLDPQEDSGKQVD || 14}
348 ASWWGVIAALLFC || 4]

[ 12]|PRSQSEEPEGRSYST][ 12|

TableXLVIII-V8-HLA-DRB1-0401-
15mers-191P4D12B

19)| LFFFLPFPLWFFIY | 16

22|l FLPFPLVVFFIYFYF || 18]

28] VWFFIVFYFYFFLEM || 16]

30| FFIYFYFYFFLEMES || 18]

31| FIYFYFYFFLEMESH || 16

Py

32 IYFYFYFFLEMESHY |[_16]

34)| FYFYFFLEMESHYVA || 16]

[ 35| YFYFFLEMESHYVAQ]l 16}

350 VWwvGviAaLLFCLL || 14]
356 _IAALLFCLLWWWL || 14)
362)| CLLVWWVWVIMSRYHR || 14]

363{] LLVWWWWLMSRYHRR || 14|

365|( VWWVVLMSRYHRRKA 14]|
387 EEELTLTRENSIRRL |[™ 14
398]| IRRLHSHHTOPRSQP || 14|
432|| SCSVMSEEPEGRSYS || 4]
451][ VREIETQTELLSPGS || 14|

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
I position plus fourteen.

[Pos|[ 123456789012345 |[score]

43] ESHYVAQAGLELLGS ]| 16|

92| AFRFIQCLLLGLLKY ][ 18]

120][ERGYFQGIFMQAAPW|| 18]

RRELLAGILLRITFN || 14}

~J

AGILLRITFNFFLFF || 14]

24} PFPLVWFFIVFYFYF [ 14

37){ YFFLEMESHYVAQAG]| 28]

86]] KKKLKKAFRFIQCLL || 26l

103|| LLKVRPLQHQGVNSC]]  26]

25| FPLVVEFIYFYFYFE || 14)

26 PLWEFIYFYFYFFL |[ 14]

29| VFFIVFYFYFFLEME || 14}

12]| RITFNFFLFFELPEP || 29

39| FLEMESHYVAQAGLE || 14

TableXLVIi-V2-HLA-DRB1-0401-
15mers-191P4D12B

17][_FFLFFFLPFPLWVFF ][ 22

33)| YFYFYFFLEMESHYV

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]

36]] FYFFLEMESHYVAQA

| 76 CACFESFTKRKKKLK

[ 90][ KKAFRFIQCLLLGLL

52|[ LELLGSSNPPASASL || 14]
64) ASLVAGTLSVHHCAC || 14]

70]] TLSVHHCACFESFTK || 14

97)| QCLLLGLLKVRPLQH |[ 14

100){ LLGLLKVRPLQHQGV || 14

RIINIRININ

121||RGYFQGIFMQAAPWE

|_3j|_RELLAGILLRITFNF || 29|

[ [ GILLRITFNFFLFFF || 20|

9)[ DAKLPCLYRGDSGEQ|| 26}
[ 13]|PcLYReDSGEQVGQV]| 22

12)|LPCLYRGDSGEQVGQ|[ 20|
VVTWLGQDAKLPCL || 14|

=

3|| TWLGQDAKLPCLYR || 14]
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16][ NFFLFFFLPFPLVVF || 20}

44][ SHYVAQAGLELLGSS || 20

[ 49 QAGLELLGSSNPPAS |20

[ 51| GLELLGSSNPPASAS || 20

228

4| ELLAGILLRITFNFF || 12

[4,]

LLAGILLRITFNFFL 12

21|| _FFLPFPLVVFFIYFY 12

46} YVAQAGLELLGSSNP || 12

47) VAQAGLELLGSSNPP [ 12

48]| AQAGLELLGSSNPPA|| 12

55]] LGSSNPPASASLVAG ][ 12
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TableXLVIi-V8-HLA-DRB1-0401-
15mers-191P4D12B

TableXLVIll-V11-HLA-DRB1-
0401-15mers-191P4D12B

Each peptide is a portion of SEQ 1D
NO: 19; each start position is
specified, the length of peplide is
15 amino acids, and the end
position for each peplide is the start
position plus fourteen.

Each peplide 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 position plus fourteen,

{[Pos]| 123456789012345 |[score

IPos|| 123456789012345 |lscore

56]| GSSNPPASASLVAGT || 12

(%]

AGSFOARLRLRVMVP|| 17

57 SSNPPASASLVAGTL ][ 12

11IRLRVMVPPLPSLNPGf 14

—

I 14]jLADPQEDSGKQVDLV][ 1]

TableXLVIlI-V14-HLA-DRB1-
0401-15mers-191P4D128

Each peplide is a porlion of SEQ
1D 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 posifion plus fourleen.

Pos|[ 123456789012345 |score]

60)| PPASASLVAGTLSVH || 12

12j|LRYMVPPLPSLNPGP|[ 14

[_2|[cLELLGSSNPPASAS] 20

—

61 PASASLVAGTLSVHH j| 12

1}IFPAGSFQARLRLRVM]|| 12|

13)ASASLVAGTLSVHHC][ 18]}

66| LVAGTLSVHHCACFE || 12

4)[GSFQARLRLRVMVPP|| 17]

3|[LELLGSSNPPASASL| 14

67|{ VAGTLSVHHCACFES|{ 12

8][ARLRLRVMVPPLPSL|[ 12|

[ 15]|ASLVAGTLSVHHCAC] 14

75| HCACFESFTKRKKKL || 12

[ 10]{LRLRVMVPPLPSLNP] 12|

77|| ACFESFTKRKKKLKK || 12

6[LGSSNPPASASLVAG][ 12
[ 7][GSSNPPASASLVAGT]| 12

94| RFIQCLLLGLLKVRP ji 12

[ os]] FlocLLLGLLKVRPL || 12

TableXLVII-V12-HLA-DRB1-0401-
15mers-191P4D128

8|| SSNPPASASLVAGTL| 12
11|[PPASASLVAGTLSVH] 12

104]|LKVRPLQHQGVNSCD|| 12

[108}{PLQHQGVNSCDCERG)| 12

114]{ VNSCDCERGYFQGIF || 12

118|[DCERGYFQGIFMQAA]| 12

[122]|GYFQGIFMQAAPWEG] 12

Each peptide is a portion of SEQ
1D NO: 25; each start position is
specified, the length of peplide is
15 amino acids, and the end
posilion for each peptide is the
start position plus fourteen.

TableXLVill-V10-HLA-DRB1-
0401-15mers-191P4D128

Each peplide is a portion of SEQ
ID NO: 21; sach 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.

[Posi{  123456789012345 _|[score

14} GCSYSTLTTVREIET |[ 22

5|[CSVMSEEPEGCSYST][ 20

4HSCSVMSEEPEGCSYS][ 14

12)[PASASLVAGTLSVHH]| 12|

TableXLIX-V1-HLA-DRB1-1101-
16mers-191P4D128

Each peplide s a portion of SEQ ID
NO: 3; each slart position Is
specified, the length of peptide is 15
amino acids, and the end position
for each peptide is the start position
plus fourteen.

1)[DNSSCSVMSEEPEGC][ 12

Pos|| 123456789012345 |lscore

7|| VMSEEPEGCSYSTLT][ 12

255 DONLWHIGREGAMLK ][ 26

[ 8|[MSEEPEGCSYSTLTT)[ 12

2791l SYNWTRLDGPLPSGV|| 25

10}l EEPEGCSYSTLTTVR|| 12

12)] PEAWLLLLLLLASFT || 23

Pos|| 123456789012345 |lscore]

1] EPEGCSYSTLTTVRE|[ 12

201][ SAAVTSEFHLVPSRS |[ 23]

“8|[RCPAGELGTSDWIV] 18]

64]|QVAWARVDAGEGAQE]| 22|

13||[ELGTSDVVIWLGQD]| 18]
11]|AGELGTSDVWWTWLG][ 14
5/[FTGRCPAGELGTSDV]| 12
9[|CPAGELGTSDWTW][ 12]
12||GELGTSDWIVWLGQ][ 12

-2

TableXLVIi-V11-HLA-DRB1-
0401-15mers-191P4D128

Each peptide is a portion of SEQ
ID NO: 23; each start position is
specified, the length of peptide is
15 amino aclds, and the end
positlon for each peplide is the
slart position plus fourleen.

TableXLVIII-V13-HLA-DRB1-
0401-15mers-191P4D12B

{[1a0][ RLRLRVLVPPLPSLN || 22
218|[ GQPLTCVVSHPGLLQ ]| 22

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 fourleen,

[Pos|| 123456789012345 [score]

| 10][TvovLADPQEDSGKQ] 28]

[ 13|[VADPQEDSGKQVOLY 18]

_6jlpsqvrvoviaprqen)] 14|

8/|QVIVDVLADPQEDSG][  14]|

2[FssRosQuIvOVLAD][ 12

[Pos|[_123456789012345 |[score]
I 13[RVMvPPLPSLNPGPA|[_20)

CA 3066279 2019-12-30

3||SSRDSQVTVDVLADP][ 12|

| 7}{sQvivDvLADPQEDS][ 12}
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233]| DQRITHILHVSFLAE || 22
286}[ DGPLPSGVRVDGDTL || 22
209][ TLGFPPLTTEHSGIY |[ 22
368|| VLMSRYHRRKAQQM]| 22
37) SDWTVVLGQDAKLP |[ 21
261){ IGREGAMLKCLSEGQ || 21]
361][ FCLLWWWWLMSRYH | 21
47]{ DAKLPCFYRGDSGEQ|{ 20
134] AGSFQARLRLRVLVP |[ 20}

180][ SVIWDTEVKGTTSSR | 20]

365}| VWVVVLMSRYHRRKA 2]

386]_YEEELTLTRENSIRR || 20]

392)| LTRENSIRRLHSHHT ][ 20|
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TableXLIX-V{-HLA-DRB1-1101- TableXLIK-V4-HLA-DRB1-1101- TableXLIX-V4-HLA-DRB1-1101-
15mers-191P4D12B 15mers-191P4D12B 15mers-191P4D12B

Each peptide is a portion of SEQ D
NO: 3; each start position is
specified, the length of peptide is 16
amino acids, and the end posltion
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 posilion
for each peptide is the start position

plus fourleen.

Each peplide Is a porilon of SEQ D
NO: 3; each start position is
specified, the length of peplide Is 15
amino acids, and the end position
for each papide s the start position
plus fourieen.

Pos|| 123456789012345 _|jscare]

Pos|| 123456789012345 _|iscore

os||123456789012345_|[score]

[415][ SVGLRAEGHPDSLKD || 20|

61{QVGQVAWARVDAGEG], 14

Y

22| LASFTGRCPAGELET || 12|

347][ SASVWWVGVIAALLF J{ 19}

81|l LLHSKYGLHVSPAYE || 14

62)[VGQUAWARVDAGEGA|| 12

358 ALLFCLLVWWWWVMS || 19

138|| QARLRLRVLVPPLPS || 14}

73|f GEGAQELALLHSKYG || 12

13]] EAWLLLLLLLASFTG || 18]

162|| GQGLTLAASCTAEGS || 14

82|l LHSKYGLHVSPAYEG || 12

16]] LLLLLLLASFTGRCP || 18]

181j| VIWDTEVKGTTSSRS || 14

83| HSKYGLHVSPAYEGR ]| 12

76| AQELALLHSKYGLHV || 18]

[184][ DTEVKGTTSSRSFKH ][ 14

92|| PAYEGRVEQPPPPRN || 12

91| SPAYEGRVEQPPPPR || 19|

227)| HPGLLQDQRITHILH 14

109i{ DGSVLLRNAVQADEG || 12

122]| EGEVECRVSTFPAGS || 18]

[252)| GLEDQNLWHIGREGA || 14

112|[ VLLRNAVQADEGEYE || 12]

144][ RVLVPPLPSLNPGPA || 18]

276l PPPSYNWTRLDGPLP || 14

[123] GEYECRVSTFPAGSF || 12

147)] VPPLPSLNPGPALEE || 18]

[290] PSGVRVDGDTLGFPP || 14

141[l LRLRVLVPPLPSLNP 12

241|[ HVSFLAEASVRGLED | 18]

308|[ EHSGIYVCHVSNEFS |[ 14

153)] LNPGPALEEGQGLTL || 12

265|[ GAMLKCLSEGQPPPS || 18]

350 VWWGVIAALLFCLL || 1

159){ LEEGQGLTLAASCTA || 12

37| AALLFCLLWWWIM |[_14]

164| GLTLAASCTAEGSPA || 12

311][ GIYVCHVSNEFSSRD || 18]

[442)[ GRSYSTLTTVREIET || 18

207]] EFHLVPSRSMNGQPL || 12

204|{ VISEFHLVPSRSMNG || 17

364} LVWWVVLMSRYHRRK 14“
A

397|| SIRRLHSHHTDPRSQ 1||

236)[ ITHILHVSFLAEASV || 12

205]| TSEFHLVPSRSMNGQ f{ 17

401} LHSHHTDPRSQPEES 14J|

239|| ILHVSFLAEASVRGL 12

367]i VWLMSRYHRRKAQQ || 17

420|[ AEGHPDSLKONSSCS || 14|

247|| EASVRGLEDQNLWHI || 12

190]] TTSSRSFKHSRSAAV || 16

433 CSVMSEEPEGRSYST || 14

268/ LKCLSEGQPPPSYNW || 12

277]| PPSYNWTRLDGPLPS || 16

435)] VMSEEPEGRSYSTLT || 14

202|| GVRVDGDTLGFPPLT || 12

346|[ VSASVVWVGVIAALL || 16

445] YSTLTTVREIETQTE || 14

310|| SGIYVCHVSNEFSSR || 12

360|[ LFCLLVWWVVLMSRY || 18

464{| IETQTELLSPGSGRA || 14

324|{ RDSQVTVDVLDPQED || 1

487|| QENGTLRAKPTGNGI j| 16

457)[ QTELLSPGSGRAEEE || 14

320l TVDVLDPQEDSGKQV || 12

75| GAQELALLHSKYGLH || 15

479 KQAMNHFVQENGTLR || 14

337|t EDSGKQVDLVSASVV || 12

107}{ PLDGSVLLRNAVQAD || 15,

483)[ NHFVQENGTLRAKPT || 14

395]] ENSIRRLHSHHTDPR || 12]

178} APSVTWDTEVKGTTS || 1§

19]| LLLLASFTGRCPAGE || 13|

413|] EESVGLRAEGHPDSL || 12]

192|] SSRSFKHSRSAAVTS || 1§

40j[ VTWLGQDAKLPCFY || 13]

421)] EGHPDSLKDNSSCSV || 12

219|| QPLTCVVSHPGLLQD ji 15

85]] KYGLHVSPAYEGRVE | 13]

429|[ DNSSCSVMSEEPEGR|]  12]

[230] LLQDQRITHILHVSF ][ 15

106]] NPLDGSVLLRNAVQA || 13}

448|| LTTVREIETQTELLS || 12)

[343]] VDLVSASWWVGVIA || 1§

137)] FQARLRLRVLVPPLP |[ 13|

455| EYQTELLSPGSGRAE || 12]

362|| CLLVWWVWIMSRYHR || 1§

215|[ SMNGQPLTCWSHPG || _13]

[489]] NGTLRAKPTGNGIVI || 12

363|| LLWVWLMSRYHRR j| 15

237|| THILHVSFLAEASVR 13]

411[| QPEESVGLRAEGHPD || 15

327][ QUTVDVLDPQEDSGK || 13]

476j| EGIKQAMNHFVQENG || 15

340|] GKQVDLVSASWWG || 13)

[485] FVQENGTLRAKPTGN || 15

349 SWWGVIAALLFCL || 13)

[ 20|[ LLLASFTGRCPAGEL || 14
[34| LETSDWTWLGQDA || 14}

363 VGVIAALLFCLLVW 13
451|[ VREIETQTELLSPGS | 13|

[ 36 TSDWIVMLGQDAKL || 14

3|[LSLGAEMWGPEAWLL][ 12|

[ 1] TVWLGQDAKLPCFYR || 14|

14][ AWLLLLLLLASFTGR || 12

59l[GEQVGQVAWARVDAG] 14}

[ 18] WLLLLLLLASFTGRC ][ 12
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TableXLIX-V2-HLA-DRB1-1101-
15mers-191P4D128

Each peplide Is a portion of SEQ
ID NO: §; each start position is
specified, the length of peplide is
15 amino aclds, and the end
position for each peptide is the
start position plus fourteen.

os|| 123456789012345 |lscore)
[ 9|[DAKLPCLYRGDSGEQ] 28]
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(7]

TVVLGQDAKLPCLYR]| 4]
VTVVLGQDAKLPCLY 1ei

NS

TableXUX-V7-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide is a portion of SEQ

1D NO: 15; each start position is

specified, the length of peptide Is
15 amino aclds, and the end

position for each peptide is the

start position plus fourteen.

Pos|| 123456789012345 [|score

TableXLIX-V3-HLA-DRB1-1101-
15mers-191P4D128

[Each peptide is a portion of SEQ ID
NO: 19; each start position Is
specified, ihe length of peplide Is
15 amino aclds, and the end
position for each peptide is the start
position plus fourteen.

[Pos]|_123466769012345_]score)

PCT/US2003/013013

TableXLI%-V12-HLA-DRB1-1101-
15mers-191P4D128

Each peptide is a portion of SEQ
1D NO: 25; each start position is
specified, the lenglh of peptide is
15 amino acids, and the end
position for each peptide is the
starl position plus fourteen.

67|| VAGTLSVHHCACFES || 14

83)| TKRKKKLKKAFRFIQ || 14

111|HQGVNSCDCERGYFQ)[ 14|

[Pos]|_123456789012345 |fscore]
14| GCSYSTLTTVREET 18|

[ 1][DNSSCSVMSEEPEGC

1| SIRRLHSHHTDPRSQ |} 14

26| PLWFFIYFYFYFFL || 13

5)|LHSHHTDPRSQSEEP]| 14

61)[ PASASLVAGTLSVHH || 13|

14 SQSEEPEGRSYSTLT]| 14

93] FRFIQCLLLGLLKVR |[ 13}

3|[RRLHSHHTDPRSQSE][ 8]
12[PRSQSEEPEGRSYST|| 8]
IRRLHSHHTDPRSQS||_ 6]}
[ 8|HHTOPRSQSEEPEGR| 6]

10][TDPRSQSEEPEGRSY][__ 6|

[\%]

TableXLiX-V9-HLA-DRB1-1101-
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 peplide is the start

position plus fourteen.

[ 98] CLLLGLLKVRPLQHA || J_]

TableXLIX-V10-HLA-DRB1-1101-
15mers-191P4D12B

Each peptide Is a portion of SEQ
ID NO: 21; each start posttion is
speclﬂed the length of peplide is
15 amino acids, and the end
position for each peptide is the
start position plus fourteen.

5l CSVMSEEPEGCSYST|| 12
2{{NSSCSVMSEEPEGCS)| 7

TableXLlX-V13-HLA-DRBi -1101-
15mers-191P4D128

Each peplide is a poriion of SEQ
1D NO: 27; each start position is
specified, the length of peptide Is
15 amino acids, and the end
pasition for each peplide is the
start position plus fourteen.

Pos|| 123456789012345 _|{score]
6][DSQVTVDVIADPQED]| 17

[Posl| 123456789012345 |score]
14|[LGTSDVVTVVLGQDA] 14]
[ 2|[LASFTGRCPAGELGT]| 12

8)|QVTVDVLADPQEDSG 13].
10[TVDVLADPQEDSGKQ]| 12]
[ 11][vovLADPQEDSGKQV] 12|

13)[ELGTSDWIWLGQD|[ 9]

[Pos] 123456789012345 |lscore
[ 97| QCLLLGLLKVRPLQH || 28

[}

1|[LLASFTGRCPAGELG][ 7

- [ 4|[srosavivovianpa)l 10]

4)[SFTGRCPAGELGTSD]{ 7]

121[RGYFQGIFMOAAPWE]| 22
[ 37][ YFFLEMESHYVAQAG| 21)
79| FESFTKRKKKLKKAF |[ 21
76|| CACFESFTKRKKKLK || 20

6[TGRCPAGELGTSDW[ _§

g[RCPAGELGTSDWIV|[ 6|
11|[AGELGTSDWTWLG| 6|

103)| LLKVRPLQHQGVNSC || 20
22| FLPFPLWFFIYFYF |[ 19|
17][ FFLFFFLPFPLWVEF || 18]
49|[ QAGLELLGSSNPPAS || 18}
66}[ LYAGTLSVHHCACFE || 18]
34| FYFYFFLEMESHYVA || 17]
. [ 90)[ KKAFRFIQCLLLGLL || 17]

120[ERGYFQGIFMQAAPW][ 17
15| FNFFLFFFLPFPLW || 1
33| YEYFYFFLEMESHYV || 16]
[ 36] FYFFLEMESHYVAQA][ 16
86)] KKKLKKAFRFIQCLL |15
3[ RELLAGILLRITFNF || 14|
[ 4 ELLAGILLRITFNFF | 14)
13|[ [TENFFLFFFLPFPL ][ 14)
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TableXLIX-V11-HLA-DRB1-1101-
15mers-191P4D128B
Each peptide is a portion of SEQ
1D NO: 23; each start position is
specified, the length of peptide is
15 amino acids, and the end
position for each peptide s the
start position plus fourisen.

Pos|| 123456789012345 _||score)
[ 9[RLRLRVMVPPLPSLN}| 22

3[AGSFQARLRLRVMVP|| 20
13[RVMVPPLPSLNPGPA][ 18]
[ 7)[QARLRLRVMVPPLPS|[ 14]
6|[FQARLRLRVMVPPLP|| 13|
10][LRLRVMVPPLPSLNP][ 12|
1][FPAGSFQARLRLRVM[ 10]}

231

[ 15{ADPQEDSGKQVDLVS] 9]

TableXLIX-V14-HLA-DRB1-1101-
15mers-191P4D128

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
posttion for each peplide is the
start position plus fourteen.

Pos|[ 123456789012345_|[score]
12|[PASASLVAGTLSVHH]| 13
2|[GLELLGSSNPPASAS| 12
LELLGSSNPPASASL|| 12
i 11][PPASASLVAGTLSVH
[ 8||SSNPPASASLVAGTL
14/[SASLVAGTLSVHHCA
1][AGLELLGSSNPPASA|
4|[ELLGSSNPPASASLY
LLGSSNPPASASLVA
9)[SNPPASASLVAGTLS|| 6]
15|[ASLVAGTLSVHHCAC][ 6

(23]

(23| K=23 [ K=z 0] R B o 1] K2

o
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TableL: Properties of 191P4D12(b)

Bioinformatic
191P4D12(b)B v.1 Program Qutcoms
ORF ORF finder 264-1796
Proteln length 510aa
Transmembrane region ~ TM Pred 2 TM, aa 14-30, 351-370
HMMTop 1M, aa 347-371
Sosui 2 TM, aa 14-31, 347-369
TMHMM 1 TM, aa 350-372
Signal Peplide Signal P yes, cleaved aa 31-32
pl . piMW tool pi5.27
Molecular welgh plAMW tool 55.4 kDa
Locallzation PSORT 46% plasma membrane
: 39.1% cyloplasmic, 21%
PSORT li nuclear
Motifs Pfam Immunoglobulin domain
Prints Cadherin signature
' Ig domain, Herpesvirus
Blocks glycoprotein D
Bioinformatic
v.6 Program Outcome
ORF ORF finder
Protein length 295 aa
Transmembrane region  TM Pred 1 TM, aa 136-156
HMMTop 1TM, aa 132-156
Sosui 1 TM, aa 132-154
TMHMM 1 TM, aa 135157
Signal Peplide Signal P none
pl pliMW tool p15.28
Molecular welght plMW fool 32.6kDa
Localization PSORT 70% plasma membrane,
20% endoplasmic reticulum
39% cyloplasmic, 21%
PSORT Il nuclear
Motifs Pfam Immunoglobulin domain
Prints none
Blocks Herpesvirus glycoprotein D

CA 3066279 2019-12-30
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Table LI: Exon houndaries 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
§ 1115 1263 149
6 1264 1420 157
7 1421 1498 76 ,
8 1497 1571 75
9 1672 3459 1888
Table Lll{a). Nucleotide sequence of transcript variant 191P4D12(b) v.6 (SEQID NO: 105)
ggccgtegtt gttggccaca gegtgggaag cagctctggyg ggagctcgga gcteccgate 60
acggcttett gggggtagct acggetgggt gtgtagaacg gggecggggc tggggctyggg 120
tcccctagtyg gagacccaag tgcgagaggc aagaactctg cagettectg ccttetgggt 180
cagttcctta ttcaagtetg ctactgetgg catecatttac aggccggtge ccegegggtyg 240
agctggagac ctcagacgtg gtaactgtgg tgctgggcca ggacgcaaaa ctgccectget 300
tctaccgagg ggactccgge gagcaagtgg ggcaagtggc atgggctcgg gtggacgegg 360
gcgaaggegce ccaggaacta gcgctactgce actccaaata cgggcttcat gtgagccegg 420
cttacgaggg ccgcgtggag cagccgecgc ccccacgcaa ccecctggac ggctcagtge 480
tcctgegecaa cgcagkgoag geggatgagg gegagtacga gtgeegggte agcaccttee 540
ccgccggcag cttccaggeg cggctgeggce tcecgagtget ggtgcctcce ctgeccctcac 600
tgaatcetgg tccagecacta gaagagggec agggcctgac cctggcagee tectgeacag 660
ctgagggcag cccagcccce agcgtgacct gggacacgga ggtcaaaggc acaacgtcca 720
gccgttectt caagcactcc cgctctgetg ccgtcaccte agagttccac ttggtgecta 780
gcecgeageat gaatgggeag ccactgactt gtgtggtgte ccatcctgge ctgetccagg 840
accaaaggat cacccacatc ctccacgtgt ccttecttge tgaggcctct gtgaggggec 900
ttgaagacca aaatckgtgg cacattggca gagaaggagc tatgctcaag tgcctgagtg 960
aagggcagcc ccctccctca tacaactgga cacggctgga tgggectetg cccagtgggg 1020
tacgagtgga tggggacact ttgggctttc ccccactgac cactgagcac ageggcatcet 1080
acgtctgeca tgtcagcaat gagttctcct caagggattc tcaggtcact gtggatgttc 1140
ttgaccccca ggaagactct gggaagcagg tggacctagt gtcagcctcg gtggtggtgg 1200
tgggtgtgat cgcegecactc ttgttctgee ttetggtggt ggtggtggtg ctcatgtcce 1260
gataccatcg gcgcaaggcce cagcagatga cccagaaata tgaggaggag ctgaccctga 1320
ccagggagaa ctccatccgg aggctgecatt cccatcacac ggaccccagg agccagccgg 1380
aggagagtgt agggctgaga gccgagggcc accctgatag tctcaaggac aacagtagct 1440
gctctatgat gagtgaagag cccgagggec gcagttacte cacgetgace acggtgaggg 1500
agatagaaac acagactgaa ctgctgtctc caggctctgg gegggcegag gaggaggaag 1560
atcaggatga aggcatcaaa caggccatga accattttgt tcaggagaat gggaccctac 1620
gggccaagcc cacgggcaat ggcatctaca tcaatgggeg gggacacctg gtctgaccca 1680
ggcctgecte cctteectag gectggetee ttetgttgac atgggagatt ttagctcatc 1740
ttgggggect ccttaaacac ccccatttct tgeggaagat getccccatc ccactgactg 1800
cttgaccttt acctccaacc cttctgttca tcgggagggc tccaccaatt gagtctctcec 1860
caccatgcat gcaggtcact gtgtgtgtge atgtgtgcet gtgtgagtgt tgactgactg 1920
tgtgtgtgtg gaggggtgac tgtccgtgga ggggtgactg tgtcegtggt gtgtattatg 1980
ctgtcatatc agagtcaagt gaactgtggt gtatgtgcca cgggatttga gtggttgegt 2040
gggcaacact gtcagggttt ggcgtgtgtg tcatgtgget gtgtgtgacc tctgcctgaa 2100
aaagcaggta ttttctcaga ccccagagca gtattaatga tgeagaggtt gdaggagaga 2160
ggtggagact gtggctcaga cccaggtgtg cgggcatage tggagetgga atctgectece 2220
ggtgtgaggg aacctgtetc ctaccactte ggagccatgg gggecaagtgt gaagcageca 2280
gtcecctgggt cagccagagg cttgaactgt tacagaagee ctetgecectc tggtggccte 2340
tgggcctget geatgtacat attttctgta aatatacatg cgeccgggage ttcocttgcagg 2400
aatactgetce cgaatcactt ttaatttttt tctttttttt ttcttgecect ttecattagt 2460
tgtattttet atttattttt atttttattt ttttttagag atggagtcte actatgttge 2520
tcaggectgge cttgaactec tgagdctcaag caatcctcct gectcagect cectagtage 2580
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tgggacttta agtgtacacc actgtgcctg ctttgaatcc tttacgaaga gaaaaaaaaa 2640
attaaagaaa gcctttagat ttatccaatg tttactactg ggattgctta aagtgaggcc 2700
cctccaacac cagggggtta attcctgtga ttgtgaaagg ggctacttce aaggcatctt 2760
catgcaggca gccccttggg agggcacctg agagctggta gagtctgaaa ttagggatgt 2820
gagcctcgtg gttactgagt aaggtaaaat tgcatccacc attgtttgtg ataccttagg 2880
gaattgcttg gacctggtga caagggctce tgttcaatag tggtgttggg gagagagaga 2940
gcagtgatta tagaccgaga gagtaggagt tgaggtgagg tgaaggaggt gctgggggtyg 3000
agaatgtcge ctttccecct gggttttgga tcactaattc aaggctctte tggatgtttc 3060
tctgggttgg ggctggagtt caatgaggtt tatttttage tggcccaccc agatacactc 3120
agccagaata cctagattta gtacccaaac tcttettagt ctgaaatctg ctggatttct 3180
ggectaaggyg agaggctccce atccttegtt ccccagccag cctaggactt cgaatgtgga 3240
gectgaagat ctaagatcct aacatgtaca ttttatgtaa atatgtgcat atttgtacat 3300
aaaatgatat tctgttttta aataaacaga caaaacttga aaaa 3344

Table Lill(a). Nucleotide sequenca alignment of 191P4D1 2(b) v.1 (SEQID NO: 106) and 191P4D12(b) v.6 (SEQ ID NO:

107).

V.1 1 gGCCGTCGTTGTTGGCCACAGCGTGGGAAGCAGCTCTGGGGGAGCTCGGA 50
AR Ay

V.6 1 ggccgtcgttgttggccacagcgtgggaagcagctctgggggagctcgga S0

V.1 51 GCTCCCGATCACGGCTTICTTGGGGGTAGCTACGGCTGGAGTGTGTAGAACG 100
PEEEELT R T e e e e e

V.8 51 gctcccgatcacggcttcttgggggtagctacggctgggtgtgtagaacg 100

V.1l 101 GGGCCEGGGCTGEEECTGEGTCCCCTAGTGGAGACCCAAGTGCGAGAGGC 150
T A Ay

V.6 101 gggccggggctggggctgggtcccctagtggagacccaagtgcgagaggc 150

V.1 151 AAGRACTCTGCAGCTTCCTGCCTTCTGGGTCAGTTCCTTATTCARGTCTG 200
AT

V.6 151 aagaactctgcagcttcctgccttctgggtcagttccttattcaagt-—- 197

v.1 201 CAGCCGGCTCCCAGGGAGATCTCGGTGGAACTTCAGAAACGCTGGGCAGT 250

v.6 198 = e m e e e e e e e e — oo — oS smes o 197

V.1l 251 CTGCCTTTCAACCATGCCCCTGTCCCTGEGAGCCGAGATGTGGGEGACCTE 300

V.6 POB -~ e m e e e e e e e e m s s oS oo oo 197

V.1 301 AGGCCTGGCTGCTGCTGCTGCTACTACTGGCATCATTTACAGGCCGGTGT 350

CEEEERE TR R T

V.6 198 ~—-mememm e ctgctactgetggeateatttacaggeceggtge 230

V.1 351 CCCGCGGGTGAGCTGGAGACCTCAGACATGETAACTGTGGTGCTEGGCCA 400
R R R A AR A AR AR AR A ARy

V.6 231 cccgcgggtgagectggagaccteagacgtggraactgtggtgetgggeca 280

v.1l 401 GGACGCAAAACTGCCCTGCTTCTACCGAGGCGACTCCGGCCAGCARAGTGG 450
R L A AR AR AR AR A R AR AR LAY

V.6 281 ggacgcaaaactgccctgcttctaccgaggggactccggcgagcaagtgg 330

V.1 451 GGCAAGTGGCATGEACTCGGGTGGACGCGGGCGRAGGCGCCCAGEGAACTA 500
COLVEEEE T TR e e e e

V.6 331 ggcaagtggcatgggctcgggtggacgegggegaaggegeccaggaacta 380

v.1 501 GCECTACTACACTCCARATACGEGCTTCATATAAGCCCGECTTACGAGGG 550
FEVIVDVREE D L e L R Ly

V.6 381 gegctactgeactccaaatacgggctteatgtgageccggettacgaggg 430

v.1 551 CCGCGTGGAGCAGCCGCCGCCCCCACGCAACCCCCTGGACGECTCAGTGC 600

R LR LA R A AR A AR RAR AR Y
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V.6 431 ccgcgtggagcagccgccgcccccacgcaacccactggacggctcagtgc 480

V.1l 601 TCCTGCGCAACGCAGTGCAGGCGGATGAGGGCCAGTACGAGTGCCGGGTC 650

CELTECE T L R R

V.6 481 tcctgcgcaacgcagtgcaggcggatgagggcgagtacgagtgccgggtc 530

V.1l 6§51 AGCACCTTCCCCGCCGGCAGCTTCCAGBCGCGGCTEGCGGCTCCGAGTGCT 700

CTEEEEE T e R R YT

V.6 531 agcaccttccccgccggcagcttccaggcgcggctgcggctccgagtgct 580

V.1 701 GGTGCCTCCCCTGCCCTCACTGAATCCTGGTCCAGCACTAGAAGAGGGCC 750

COLLEL R L T e e e e |

V.6 581 ggtgcctcccctgccctcactgaatcctggtccagcactagaagagggcc 630

V.1 751 AGGGCCTAACCCTGACAGCCTCCTGCACAGCTGAGGGCAGCCCAGCCCCC 800

FECEE LR

V.6 631 agggcctgaccctggeagectectgeacagetgagggcageccagecece 680

V.l 801 AGCGTGACCTGAGACACGGAGGTCAAAGGCACAACGTCCAGCCGTTCCTT 850

CEECCEEEL TV T L R PR L T L T

V.6 681 agcgtgacctgggacacggaggtcaaaggcacaacgtccagccgttcctt 730

V.1 851 CAAGCACTCCCGCTCTGCTGCCGTCACCTCAGRGTTCCACTTGGTGCCTA 900

N A ARy

V.86 731 caagcactcccgctctgctgccgtcacctcagagttccacttggtgccta 780

V.1l 901 CCCGCAGCATGAATGGECAGCCACTGACTTGTGTGGTGTCCCATCCTGGC 950

AR A R N e A A Ay

V.6 781 gccgcagcatgaatgggcagccactgacttgtgtggtgtcccatcctggc 830

V.1 951 CTGCTCCAGGACCAARGGATCACCCACATCCTCCACGTGTCCTTCCTTGC 1000

PERRTPRRLLERC LR E VR T T T R T

V.6 831 ctgctccaggaccaaaggatcacccacatcctccacgtgtectteottge 880

V.1l 1001 TGAGGCCTCTGTGAGGGECCTTGAAGACCARAATCTETEGCACATTGECA 1050

PECDEE R R T R PR

V.6 881 tgaggcctctgtgaggagccttgaagaccaaaatctgtggcacattggea 930

V.1l 1051 GAGAAGGAGCTATGCTCAAGTGCCTGAGTGARGGGCAGCCCCCICCCTCA 1100

PUCCERET R EE R I P TR T

V