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(54) Title: NUCLEIC ACIDS AND CORRESPONDING PROTEINS ENTITLED 254P1D6B USEFUL IN TREATMENT AND
DETECTION OF CANCER

254P1 D6B SSH sequence of 186 nucleotides (SEQ ID NO: 1).

1 GATCCACAGA TAGGACACAA TTCTTTGGTC ATCAGTAGAC CTTGAACCAT CCAAAGTAAT

61 GGAATTATTG GGAAGCACAA GAACATGTCT GCCACCAGCC CGGGCTCTGG GAGGACTATT

121 ATTTTCCTTC TTCACAGCCA CAGTGAGGGT GGACGTGCTG CTCAGTCCCT GCTGGTCTTT

181 TACTGTCAAA CGGAAGTGGT AGGTCCCCAC CTGGAGACCA GTCACAGTGG CTATTGCTTT

241 GTCAATATTT TCCATCTCCA CTGCACTGGG GCCTCTGACG TGCT

(57) Abstract: A novel gene 254P1D6B and its encoded protein, and variants thereof, are described wherein 254P1D6B exhibits
tissue specific expression in normal adult tissue, and is aberrantly expressed in the cancers listed in Table I. Consequently, 254P 1D6B
provides a diagnostic, prognostic, prophylactic and/or therapeutic target for cancer. The 254P1D6B 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 254P1D6B can be used in active or passive immunization.
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NUCLEIC ACIDS AND CORRESPONDING PROTEINS ENTITLED 254P1D6B

USEFUL IN TREATMENT AND DETECTION OF CANCER

STATEMENT OF RIGHTS TO INVENTIONS MADE UNDER FEDERALLY SPONSORED RESEARCH

Not applicable.

FIELD OF THE INVENTION

The invention described herein relates to genes and their encoded proteins, termed 254P1 D6B and variants

thereof, expressed in certain cancers, and to diagnostic and therapeutic methods and compositions useful in the

management of cancers that express 254P1D6B.

BACKGROUND OF THE INVENTION

Cancer is the second leading cause of human death next to coronary disease. Worldwide, millions of people die

from cancer every year. In the United States alone, as reported by the American Cancer Society, cancer causes the death

of well over a half-million people annually, with over 1.2 million new cases diagnosed per year. While deaths from heart

disease have been declining significantly, those resulting from cancer generally are on the rise. In the early part of the next

century, cancer is predicted to become the leading cause of death.

Worldwide, several cancers stand out as the leading killers. In particular, carcinomas of the lung, prostate, breast,

colon, pancreas, and ovary represent the primary causes of cancer death. These and virtually all other carcinomas share a

common lethal feature, With very few exceptions, metastatic disease from a carcinoma is fatal. Moreover, even for those

cancer patients who initially survive their primary cancers, common experience has shown that their lives are dramatically

altered. Many cancer patients experience strong anxieties driven by the awareness of the potential for recurrence or

treatment failure. Many cancer patients experience physical debilitations following treatment. Furthermore, many cancer

patients experience a recurrence.

Worldwide, prostate cancer is the fourth most prevalent cancer in men. In North America and Northern Europe, it

is by far the most common cancer in males and is the second leading cause of cancer death in men. In the United States

alone, well over 30,000 men die annually of this disease second only to lung cancer. Despite the magnitude of these

figures, there is still no effective treatment for metastatic prostate cancer. Surgical prostatectomy, radiation therapy,

hormone ablation therapy, surgical castration and chemotherapy continue to be the main treatment modalities.

Unfortunately, these treatments are ineffective for many and are often associated with undesirable corsequences,

On the diagnostic front, the lack of a prostate tumor marker that can accurately detect early-stage, localized tumors

remains a significant limitation in the diagnosis and management of this disease. Although the serum prostate specific

antigen (PSA) assay has been a very useful tool, however its specificity and general utility is widely regarded as lacking in

several important respects.

Progress in identifying additional specific markers for prostate cancer has been improved by the generation of

prostate cancer xenografts that can recapitulate different stages of the disease in mice. The LAPC (Los Angeles Prostate
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Cancer) xenografts are prostate cancer xenografts that have survived passage in severe combined immune deficient (SCID)

mice and have exhibited the capacity to mimic the transition from androgen dependence to androgen independence (Klein et

al., 1997, Nat. Med. 3:402). More recently identified prostate cancer markers include PCTA-1 (Su et al., 1996, Proc. Natl.

Acad. Sci. USA 93: 7252), prostate-specific membrane (PSM) antigen (Pinto et al., Clin Cancer Res 1996 Sep 2 1445-

51), STEAP (Hubert, et al., Proc Natl Acad Sci US A. 1999 Dec 7; 96(25): 14523-8) and prostate stem cell antigen (PSCA)

(Reiter et al., 1998, Proc. Nat. Acad. Sci. USA 95: 1735).

While previously identified markers such as PSA, FSM, 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 to further improve diagnosis and therapy.

Renal cell carcinoma (RCC) accounts for approximately 3 percent of adult malignancies. Once adenomas reach a diameter

of 2 to 3 cm, malignant potential exists. In the adult, the two principal malignant renal tumors are renal cell adenocarcinoma

and transitional cell carcinoma of the renal pelvis or ureter. The incidence of renal cell adenocarcinoma is estimated at more

than 29,000 cases in the United States, and more than 11,600 patients died of this disease in 1998. Transitional cell

carcinoma is less frequent, with an incidence of approximately 500 cases per year in the United States.

Surgery has been the primary therapy for renal cell adenocarcinoma for many decades. Until recently, metastalic

disease has been refractory to any systemic therapy. With recent developments in systemic therapies, particularly

immunotherapies, metastatic renal cell carcinoma may be approached aggressively in appropriate patients with a possibility

of durable responses. Nevertheless, there is a remaining need for effective therapies for these patients.

Of all new cases of cancer in the United States, bladder cancer represents approximately 5 percent in men (fifth

most common neoplasm) and 3 percent in women (eighth most common neoplasm). The incidence is increasing slowly,

concurrent with an increasing older population. In 1998, there was an estimated 54,500 cases, including 39,500 in men and

15,000 in women. The age-adjusted incidence in the United States is 32 per 100,000 for men and eight per 100,000 in

women. The historic male/female ratio of 3:1 may be decreasing related to smoking patterns in women. There were an

estimated 11,000 deaths from bladder cancer in 1998 (7,800 in men and 3,900 in women). Bladder cancer incidence and

mortality strongly increase with age and will be an increasing problem as the population becomes more elderly.

Most bladder cancers recur in the bladder. Bladder cancer is managed with a combination of transurethral

resection of the bladder (TUR) and intravesical chemotherapy or immunotherapy. The multifocal and recurrent nature of

bladder cancer points out the limitations of TUR. Most muscle-invasive cancers are not cured by TUR alone. Radical

cystectomy and urinary diversion is the most effective means to eliminate the cancer but carry an undeniable impact on

urinary and sexual function. There continues to be a significant need for treatment modalities that are beneficial for bladder

cancer patients.

An estimated 130,200 cases of colorectal cancer occurred in 2000 in the United States, including 93,800 cases of

colon cancer and 36,400 of rectal cancer. Colorectal cancers are the third most common cancers in men and women.

Incidence rates declined significantly during 1992-1996 per year). Research suggests that these declines have been

due to increased screening and polyp removal, preventing progression of polyps to invasive cancers. There were an

estimated 56,300 deaths (47,700 from colon cancer, 8,600 from rectal cancer) in 2000, accounting for about 11% of all U.S.

cancer deaths.

At present, surgery is the most common form of therapy for colorectal cancer, and for cancers that have not

spread, it is frequently curative. Chemotherapy, or chemotherapy plus radiation, is given before or after surgery to most

patients whose cancer has deeply perforated the bowel wall or has spread to the lymph nodes. A permanent colostomy

(creation of an abdominal opening for elimination of body wastes) is occasionally needed for colon cancer and is infrequently
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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% of all U.S.

cancer diagnoses. The incidence rate of lung and bronchial cancer is declining significantly in men, from a high of 86.5 per

100,000 in 1984 to 70,0 in 1996. In the 1990s, the rate of increase among women began to slow. In 1996, the incidence

rate in women. was 42.3 per 100,000.

Lung and bronchial cancer caused an estimated 156,900 deaths in 2000, accounting for 28% of all cancer deaths.

During 1992-1996, mortality from lung cancer declined significantly among men per year) while rates for women were

still significantly increasing per year). Since 1987, mere women have died each year of lung cancer than breast

cancer, which, for over 40 years, was the major cause of cancer death in women. Decreasing lung cancer incidence and

mortality rates most likely resulted from decreased smoking rates over the previous 30 years; however, decreasing smoking

patterns among women lag behind those of men. Of concern, although the declines in adult tobacco use have slowed,

tobacco use in youth is increasing again.

Treatment options for lung and bronchial cancer are determined by the type and stage of the cancer and include

surgery, radiation therapy, and chemotherapy. For many localized cancers, surgery is usually the treatment of choice.

Because the disease has usually spread by the time it is discovered, radiation therapy and chemotherapy are often needed

in combination with surgery. Chemotherapy alone or combined with radiation is the treatment of choice for small cell lung

cancer; on this regimen, a large percentage of patients experience remission, which in some cases is long lasting. There is

however, an ongoing need for effective treatment and diagnostic approaches for lung and bronchial cancers.

An estimated 182,800 new invasive cases of breast cancer were expected to occur among women in the United

States during 2000, Additionally, about 1,400 new cases of breast cancer were expected to be diagnosed in men in 2000.

After increasing about 4% per year in the 1980s, breast cancer incidence rates in women have leveled off in the 1990s to

about 110.6 cases per 100,000.

In the U.S, alone, there were an estimated 41,200 deaths (40,800 women, 400 men) in 2000 due to breast cancer.

Breast cancer ranks second among cancer deaths in women. According to the most recent data, mortality rates declined

significantly during 1992-1996 with the largest decreases in younger women, both white and black. These decreases were

probably the result of earlier detection and improved treatment.

Taking into account the medical circumstances and the patient's preferences, treatment of breast cancer may

involve lumpectomy (local removal of the tumor) and removal of the lymph nodes under the arm; mastectomy (surgical

removal of the breast) and removal of the lymph nodes under the arm; radiation therapy; chemotherapy; or hormone therapy.

Often, two or more methods are used in combination. Numerous studies have shown that, for early stage disease, long-term

survival rates after lumpectomy plus radiotherapy are similar to survival rates after modified radical mastectomy. Significant

advances in reconstruction techniques provide several options for breast reconstruction after mastectomy. Recently, such

reconstruction has been done at the same time as the mastectomy.

Local excision of ductal carcinoma in situ (DCIS) with adequate amounts of surrounding normal breast tissue may

prevent the local recurrence of the DCIS. Radiation to the breast and/or tamoxifen may reduce the chance of DCIS

occurring in the remaining breast tissue. This is important because DCIS, if left untreated, may develop into invasive breast

cancer. Nevertheless, there are serious side effects or sequelae to these treatments. There is, therefore, a need for

efficacious breast cancer treatments.

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

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

00 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

e¢n  (salpingo-oophorectomy), and the uterus (hysterectomy). In some very early tumors,

N, 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 intro-abdominal

disease to enhance the effect of chemotherapy. There continues to be an important

need for effective treatment options for ovarian cancer.
c There were an estimated 28,300 new cases of pancreatic cancer in the United

States in 2000. Over the past 20 years, rates of pancreatic cancer have declined in men.

Rates among women have remained approximately constant but may be beginning to

decline. Pancreatic cancer caused an estimated 28,200 deaths in 2000 in the United

States. Over the past 20 years, there has been a slight but significant decrease in

mortality rates among men (about per year) while rates have increased slightly

among women.

Surgery, radiation therapy, and chemotherapy are treatment options for

pancreatic cancer. These treatment options can extend survival and/or relieve

symptoms in many patients but are not likely to produce a cure for most; There is a

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

SUMMARY OF THE INVENTION

The present invention relates to a gene, designated.254P1D6B, that has now

been found to be over-expressed in the cancer(s) listed in Table I. Northern blot

expression analysis of 254P1D6B gene expression in normal tissues shows a restricted

expression pattern in adult tissues. The nucleotide (Figure 2) and amino acid (Figure 2,

and Figure 3) sequences of 254P1D6B are provided. The tissue-related profile of

254P1D6B in normal adult tissues, combined with the over-expression observed in the

tissues listed in Table I, shows that 254P1D6B 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 I.

The invention provides polynucleotides corresponding or complementary to all

or part of the 254P 1D6B genes, mRNAs, and/or coding sequences, preferably in

isolated form, including polynucleotides encoding 254P1D6B-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, 



or more than 25 contiguous amino acids; at least 30, 35, 40, 45, 50, 55, 60, 65, 70, 

90, 95, 100 or more than 100 contiguous amino acids of a 254PlD6B-related

Sprotein, as well as the peptides/proteins themselves; DNA, RNA, DNA/RNA hybrids,

and related molecules, polynucleotides or oligonucleotides complementary or having at

least a 90% homology to the 254P1D6B genes or mRNA sequences or parts thereof,

Cc and polynucleotides or oligonucleotides that hybridize to the 254P1D6B genes,

mRNAs, or to 254P1D6B-encoding polynucleotides. Also provided are means for

Sisolating cDNAs and the genes encoding 254P1D6B. Recombinant DNA molecules

Scontaining 254PID6B polynucleotides, cells transformed or transduced with such

molecules, and host-vector systems for the expression of 254P ID6B gene products are

also provided. The invention further provides antibodies that bind to 254PID6B

proteins and polypeptide fragments thereof, including polyclonal and monoclonal

antibodies, murine and other mammalian antibodies, chimeric antibodies, humanized

and fully human antibodies, and antibodies labeled with a detectable marker or

therapeutic agent. In certain embodiments, there is a proviso that the entire nucleic

acid sequence of Figure 2 is not encoded and/or the entire amino acid sequence of

Figure 2 is not prepared. In certain embodiments, the entire nucleic acid sequence of

Figure 2 is encoded and/or the entire amino acid sequence of Figure 2 is prepared,

either of which are in respective human unit dose forms.

The present invention further provides an isolated polynucleotide that encodes a

protein comprising the amino acid sequence of SEQ ID NO:3, SEQ ID NO:5, or SEQ

ID NO:7.

The present invention further provides a recombinant expression vector

comprising a polynucleotide of the invention.

The present invention further provides a host cell that contains an expression

vector of the invention.

The present invention further provides an isolated protein comprising the amino

acid sequence of SEQ ID NO:3, SEQ ID NO:5, or SEQ ID NO:7.

The present invention further provides a process for producing the protein of the

invention comprising culturing a host cell of the invention under conditions sufficient

for the production of the protein.

The present invention further provides an antibody or fragment thereof that

immunospecifically binds to an epitope on the protein of the invention.

In one aspect, the present invention provides a 254P1D6B siRNA composition

that comprises:



a double stranded siRNA that corresponds to the nucleic acid ORF sequence

Z which encodes the 254P1D6B protein, or corresponds to a subsequence of the ORF,

c wherein said double stranded siRNA is 19, 20, 21, 22, 23, 24, or 25 contiguous

nucleotides in length.

The invention further provides methods for detecting the presence and status of

eq 254P1D6B polynucleotides and proteins in various biological samples, as well as

methods for identifying cells that express 254P1D6B. A typical embodiment of this

Sinvention provides methods for monitoring 254P1D6B gene products in a tissue or

hematology sample having or suspected of having some form of growth dysregulation

such as cancer.

The present invention further provides a method for detecting the presence of a

protein or a polynucleotide in a test sample comprising:

contacting the sample with an antibody or a probe, respectively, that specifically

binds to a protein comprising the amino acid sequence of SEQ ID NO:3, SEQ ID 

SEQ ID NO:7, or SEQ ID NO:11, or the polynucleotide of the invention, respectively;

and

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

In another aspect, the present invention provides a composition that comprises,

consists essentially of, or consists of:

a) a peptide of eight, nine, ten, or eleven contiguous amino acids of a protein

of Figure 2;

b) a peptide of Tables VIII-XXI;

c) a peptide of Tables XXII to XLV; or,

d) a peptide of Tables XLVI to XLIX.

In one embodiment, the present invention provides a composition that modulates

the status of a cell that expresses a protein of Figure 2 comprising:

a) a substance that modulates the status of a protein of Figure 2, or b) a

molecule that is modulated by a protein of Figure 2.

The invention further provides various immunogenic or therapeutic

compositions and strategies for treating cancers that express 254P 1 D6B such as cancers

of tissues listed in Table I, including therapies aimed at inhibiting the transcription,

translation, processing or function of 254P1D6B as well as cancer vaccines. In one

aspect, the invention provides compositions, and methods comprising them, for treating

a cancer that expresses 254P1D6B in a human subject wherein composition comprises

a carrier suitable for human use and a human unit dose of one or more than one agent



-N that inhibits the production or function of 254P1D6B. Preferably, the carrier is a

Suniquely human carrier. In another aspect of the invention, the agent is a moiety that is

immunoreactive with 254P1D6B protein. Non-limiting examples of such moieties
include, but are not limited to, antibodies (such as single chain, monoclonal, polyclonal,

humanized, chimeric, or human antibodies), functional equivalents thereof (whether

naturally occurring or synthetic), and combinations thereof. The antibodies can be
conjugated to a diagnostic or therapeutic moiety. In another aspect, the agent is a small
molecule as defined herein.

The present invention further provides a method of inducing an immune

response to a protein comprising the amino acid sequence of SEQ ID NO:3, SEQ ID

SEQ ID NO:7, or SEQ ID NO: 11, said method comprising: providing a protein

epitope; contacting the epitope with an immune system T cell or B cell, whereby the

immune system T cell or B cell is induced.

In another aspect, the agent comprises one or more than one peptide which

comprises a cytotoxic T lymphocyte (CTL) epitope that binds an HLA class I molecule

in a human to elicit a CTL response to 254P1D6B and/or one or more than one peptide

which comprises a helper T lymphocyte (HTL) epitope which binds an HLA class II

molecule in a human to elicit an HTL response. The peptides of the invention may be

on the same or on one or more separate polypeptide molecules. In a further aspect of

the invention, the agent comprises one or more than one nucleic acid molecule that

expresses one or more than one of the CTL or HTL response stimulating peptides as

described above. In yet another aspect of the invention, the one or more than one

nucleic acid molecule may express a moiety that is immunologically reactive with

254PID6B as described above. The one or more than one nucleic acid molecule may

also be, or encodes, a molecule that inhibits production of 254P1D6B. Non-limiting

examples of such molecules include, but are not limited to, those complementary to a

nucleotide sequence essential for production of 254P 1 D6B antisense sequences or

molecules that form a triple helix with a nucleotide double helix essential for

254P 1 D6B production) or a ribozyme effective to lyse 254P I D6B mRNA.

Note that to determine the starting position of any peptide set forth in Tables

VIII-XXI and XXII to XLIX (collectively HLA Peptide Tables) respective to its

parental protein, variant 1, variant 2, etc., reference is made to three factors: the

particular variant, the length of the peptide in an HLA Peptide Table, and the Search

Peptides in Table VII. Generally, a unique Search Peptide is used to obtain HLA

peptides of a particular for a particular variant. The position of each Search Peptide

relative to its respective parent molecule is listed in Table VII. Accordingly, if a



Search Peptide begins at position one must add the value "X 1" to each position

Z in Tables VIII-XXI and XXII to XLIX to obtain the actual position of the HLA

C- 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, 149 to each HLA

peptide amino acid position to calculate the position of that amino acid in the parent

Cc molecule.

SOne embodiment of the invention comprises an HLA peptide, that occurs at
Sleast twice in Tables VIII-XXI and XXII to XLIX collectively, or an oligonucleotide

that encodes the HLA peptide. Another embodiment of the invention comprises an

HLA peptide that occurs at least once in Tables VIII-XXI and at least once in tables

XXII to XLIX, or an oligonucleotide that encodes the HLA peptide.

Another embodiment of the invention is antibody epitopes, which comprise a

peptide regions, or an oligonucleotide encoding the peptide region, that has one, two,

three, four, or five of the following characteristics:

i) a peptide region of at least 5 amino acids of a particular peptide of Figure 3, in

any whole number increment up to the full length of that protein in Figure 3, that

includes an amino acid position having a value equal to or greater than 0.5, 0.6, 0.7,

0.8, 0.9, or having a value equal to 1.0, in the Hydrophilicity profile of Figure 

ii) a peptide region of at least 5 amino acids of a particular peptide of Figure 3,

in any whole number increment up to the full length of that protein in Figure 3, that

includes an amino acid position having a value equal to or less than 0.5, 0.4, 0.3, 0.2,

0. 1, or having a value equal to 0.0, in the Hydropathicity profile of Figure 6;

iii) a peptide region of at least 5 amino acids of a particular peptide of Figure 3,

in any whole number increment up to the full length of that protein in Figure 3, that

includes an amino acid position having a value equal to or greater than 0.5, 0.6, 0.7,

0.8, 0.9, or having a value equal to 1.0, in the Percent Accessible Residues profile of

Figure 7;

iv) a peptide region of at least 5 amino acids of a particular peptide of Figure 3,

in any whole number increment up to the full length of that protein in Figure 3, that

includes an amino acid position having a value equal to or greater than 0.5, 0.6, 0.7,

0.8, 0.9, or having a value equal to 1.0, in the Average Flexibility profile of Figure 8; or

v) a peptide region of at least 5 amino acids of a particular peptide of Figure 3,

in any whole number increment up to the full length of that protein in Figure 3, that

includes an amino acid position having a value equal to or greater than 0.5, 0.6, 0.7,

0.8, 0.9, or having a value equal to 1.0, in the Beta-turn profile of Figure 9.



In another aspect, there is provided a method of generating a mammalian
Simmune response directed to a protein of Figure 2, the method comprising:

exposing cells of the mammal's immune system to a portion of

a) a 254PD6B-related protein and/or

b) a nucleotide sequence that encodes said protein,

c whereby an immune response is generated to said protein.

In another aspect, there is provided a method of delivering a cytotoxic agent or a

diagnostic agent to a cell that expresses a protein of Figure 2, said method comprising:

providing the cytotoxic agent or the diagnostic agent conjugated to an antibody
or fragment thereof according to the invention; and,

exposing the cell to the antibody-agent or fragment-agent conjugate.

The present invention further provides a method of delivering a cytotoxic agent
to a cell expressing a protein comprising the amino acid sequence of SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:7, or SEQ ID NO:1 I, said method comprising providing an

effective amount of an antibody according the invention.

In another aspect, the present invention provides a method of inhibiting growth,
reproduction or survival of cancer cells that express a protein of Figure 2, the method

comprising:

administering to the cells a composition according to the invention, thereby

inhibiting the growth, reproduction or survival of said cells.

The present invention further provides a method of inhibiting growth of a cell

expressing a protein comprising the amino acid sequence of SEQ ID NO:3, SEQ ID

SEQ ID NO:7, or SEQ ID NO:ll, said method comprising providing an

effective amount of an antibody according to the invention to the cell, whereby the
growth of the cell is inhibited.

In another aspect, the present invention provides use of a 254PlD6B-related

protein that comprises at least one T cell or at least one B cell epitope in the
manufacture of a medicament for generating an immune response.

The present invention further provides use of an epitope from a protein
comprising the amino acid sequence of SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7,

or SEQ ID NO: 11, for the preparation of a medicament to induce a T cell or B cell

immune response in a subject.

The present invention further provides use of an antibody according to the

invention in the manufacture of a medicament for inhibiting growth of a cell expressing

a protein comprising the amino acid sequence of SEQ ID:NO:3, SEQ ID NO:5, SEQ
ID NO:7, or SEQ ID NO:11.



SAny discussion of documents, acts, materials, devices, articles or the like which

has been included in the present specification is solely for the purpose of providing a

context for the present invention. It is not to be taken as an admission that any or all of

these matters form part of the prior art base or were common general knowledge in the

field relevant to the present invention as it existed before the priority date of each claim

Sof this application.

Throughout this specification the word "comprise", or variations such as

"comprises" or "comprising", will be understood to imply the inclusion of a stated

element, integer or step, or group of elements, integers or steps, but not the exclusion of

any other element, integer or step, or group of elements, integers or steps.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1. The 254P1D6B SSH sequence of 284 nucleotides.

Figure 2. A) The cDNA and amino acid sequence of 254P1D6B variant 1

(also called "254P1D6B v.l" or "254P1D6B variant is shown in Figure 2A. The

start methionine is underlined. The open reading frame extends from nucleic acid 512-

3730 including the stop codon.

B) The cDNA and amino acid sequence of 254P1D6B variant 2 (also called

"254PID6B is shown in Figure 2B. The codon for the start methionine is

underlined. The open reading frame extends from nucleic acid 512-3730 including the

stop codon.

C) The cDNA and amino acid sequence of 254P1D6B variant 3 (also called

"254P1D6B is shown in Figure 2C. The codon for the start methionine is

underlined. The open reading frame extends from nucleic acid 739-3930 including the

stop codon.

D) 254P1D6B v.4 through v.20, SNP variants of 254P1D6B v.l. The

254P1D6B v.4 through v.20 (also called "254P1D6B variant 4 through variant 

proteins have 1072 amino acids. Variants 254P1D6B v.4 through v.20 are variants

with single nucleotide difference from 254P1D6B v. 1. 254P1D6B v.5 and v.6 proteins

differ from 254P1D6B v.l by one amino acid. 254P1D6B v.4 and v.7 through 

proteins code for the same protein as v.l. Though these SNP variants are shown

separately, they can also occur in any combinations and in any of the transcript variants

listed above in Figure 2A, Figure 2B, and Figure 2C.



U Figure 3.

A) The amino acid sequence of 254PID6B v.1 clone LCP-3 is shown in

SFigure 3A; it has 1072 amino acids.

B) The amino acid sequence of 254PID6B v.2 is shown in Figure 3B; it has

1072 amino acids.

C) The amino add sequence of 254PID6B v.3 is shown in Figure 3C; it has

S1063 amino acids.

D) The amino acid sequence of 254PD6B v.5 is shown in Figure 3D; it has

1072 amino acids.

E) The amino acid sequence of 254P1D6B v.6 is shown in Figure 3E; it has

1072 amino acids.

As used herein, a reference to 254P1D6B includes all variants thereof, including

those shown in Figures 2, 3, 10, 11, and 12 unless the context clearly indicates

otherwise.

Figure 4. Intentionally Omitted.

Figure 5. Hydrophilicity amino acid profile of 254PID6B v.1 determined by

computer algorithm sequence analysis using the method of Hopp and Woods (Hopp

Woods 1981. Proc. Natl. Acad. Sci. U.S.A. 78:3824-3828) accessed on the

Protscale website located on the World Wide Web at (expasy.ch/cgi-bin/protscale.pl)

through the ExPasy molecular biology server.
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Figure 6. Hydropathicity amino acid profile of 254P1D6B v.1 determined by computer algorithm sequence

analysis using the method of Kyte and Dooliltle (Kyte Doolittle 1982. J. Mol. Biol. 157:105-132) accessed on the

ProtScale website located on the World Wide Web at (.expasy.ch/cgi-bin/protscale.pl) through the ExPasy molecular biology

server.

Figure 7. Percent accessible residues amino acid orofile of 254P1D6B v.1 determined by computer algorithm

sequence analysis using the method of Janin (Janin 1979 Nature 277:491-492) accessed on the ProtScale website

located on the World Wide Web at (.expasy.ch/cgi-bin/protscale.pl) through the ExPasy molecular biology server.

Figure 8. Average flexibility amino acid profile of 254P1D6B v.1 determined by computer algorithm sequence

analysis using the method of Bhaskaran and Ponnuswamy (Bhaskaran and Ponnuswamy P 1988. Int. J. Pept. Protein

Res. 32:242-255) accessed on the ProtScale website located on the World Wide Web at (.expasy.ch/cgi-bin/protscale.pl)

through the ExPasy molecular biology server

Figure 9, Beta-turn amino acid profile of 254P1 D6B v.1 determined by computer algorithm sequence analysis

using the method of Deleage and Roux (Deleage, Roux B. 1987 Protein Engineering 1:289-294) accessed on the

ProtScale website located on the World Wide Web at (.expasy.ch/cgi-bin/protscale.pl) through the ExPasy molecular biology

server.

Figure 10, Structures of transcript variants of 254P1D6B. Variant 254P1D6B v.3 was identified as a transcript

variant of 254P1 D6B v.1. Variant 254P1D6B v.3 extended exon 1 by 109 bp as compared to v.1 and added an exon in

between exons 2 and 3 of variant v.1. Poly A tails and SNP are not shown here. Numbers in underneath the boxes

correspond to those of 254P1D6B v.1. Lengths of introns and exons are not proportional.

Figure 11. Schematic alignment of protein variants of 254P1D6B. Protein variants correspond to nucleotide

variants, Nucleotide variants 254P1D6B v.4 and v.7 through v.20 coded for the same protein as v.1. Variant v.2 coded the

same protein as variant v.6, 254P1 D6Bv.5 coded for a protein that differed by one amino acid from v.1. Nucleotide variant

254P1D6B v,3 was a transcript variant of v.1, as shown in Figure 10, and coded a protein that differed from v.1 in the N-

terminal. SNP in v.1 could also appear in v.3. Single amino acid differences were indicated above the boxes. Black boxes

represent the same sequence as 254P1D6B v.1. Numbers underneath the box correspond to 254P1D6B.

Figure 12. Schematic alignment of SNP variants of 254P1D6B. Variants 254P1D6B v.4 through v.20 were

variants with single nucleotide differences as compared to variant v.1 (ORF: 512-3730). Though these SNP variants were

shown separately, they could also occur in any combinations, occur with 254P1D6Bv.2, and in any transcript variants

that contained the base pairs, such as v.3 shown in Fig. 10. Numbers correspond to those of 254P1D6B v.1. Black box

shows the same sequence as 254P1D6B v.1, SNPs are indicated above the box.

Figure 13. Secondary structure and transmembrane domains prediction for 254P1D6b protein variant 1,

Figure 13A: The secondary structures of 254P1D6b protein variant was predicted using the HNN Hierarchical Neural

Network method (NPS@: Network Protein Sequence Analysis TIBS 2000 March Vol. 25, No 3 [291]:147-150 Combet C.,

Blanchet Geourjon C. and Deleage http://pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsann.html), accessed from

the ExPasy molecular biology server located on the World Wide Web at .expasy.ch/tools/. 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 variant in a given secondary structure is also listed. Figure 13B: Schematic representation of the probability

of existence of transmembrane regions of 254P106b variant 1 based on the TMpred algorithm of Hofmann and Stoffel which

utilizes TMBASE Hofmann, W. Stoffel. TMBASE A datebase of membrane spanning protein segments Biol. Chem.

Hoppe-Seyler 374:166, 1993). Figure 13C: Schematic representation of the probability of the existence of transmembrane

regions of 254P1D6b variant 1 based on the TMHMM algorithm of Sonnhammer, von Heijne, and Krogh (Erik L.L.

Sonnhammer, Gunnar von Heijne, and Anders Krogh: A hidden Markov model for predicting transmembrane helices in
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protein sequences. In Proc. of Sixth Int. Conf. on Intelligent Systems for Molecular Biology, p 175-182 Ed J. Glasgow, T.
Littlejohn, F. Major, R. Lathrop, D. Sankoff, and C. Sensen Menlo Park, CA: AAAI Press, 1998). The TMpred and TMHMM
algorithms are accessed from the ExPasy molecular biology server located on the World Wide Web at .expasy.ch/tools/.

Figure 14. Expression of 254P1D6B by RT.PCR. First strand cDNA was prepared from vital pool 1 (liver, lung
and kidney), vital pool 2 (pancreas, colon and stomach), normal lung, ovary cancer pool, lung cancer pool (Figure 14A), as
well as from normal stomach, brain, heart, liver, spleen, skele:al muscle, testis, prostate, bladder, kidney, colon, lung and
ovary cancer pool (Figure 14B), Normalization was performed by PCR using primers to actin and GAPDH. Semi-quantitative
PCR, using primers to 254P1D6B, was performed at 26 and 20 cycles of amplification. Results show strong expression of
254P1D6B in lung cancer pool and ovary cancer pool but not in normal lung nor in vital pool 1. Low expression was
detected in vital pool 2.

Figure 15. Expression of 254P1D6B in normal tissues. Two multiple tissue northern blots (Clontech) both with
2 ug of mRNA/lane were probed with the 254P1D6B sequence. Size standards in kilobases (kb) are indicated on the side,
Results show expression of two 254P1 D6B transcript, 4.4 kb and 7.5 kb primarily in brain and testis, and only the 4.4 kb
transcript in placenta, but not in any other normal tissue tested.

Figure 16. Expression of 254P1D6B in lung cancer patient specimens. First strand cDNA was prepared from
normal lung lung cancer cell line A427 and a panel of lung cancer patient specimens. Normalization was performed by PCR
using primers to actin and GAPDH. Semi-quantitative PCR, using primers to 254P1D6B, was performed at 26 and 30 cycles
of amplification. Results show expression of 254P1D6B in 13 out of 30 tumor specimens tested but not in normal lung.
Expression was also detected in the A427 cell line.

Figure 17. Expression of 254P1D6b in 293T cells. Figure 17A. 293T cells were transfected with either an
empty pCDNA 3.1 vector plasmid or pCDNA 3.1 plasmid enccding the full length cDNA of 254P1D6b, 2 days post-
transfection, lysates were prepared from the transfected cells and separated by SDS-PAGE, transferred to nitrocellulose and
subjected to Western blotting using an anti-His pAb (Santa Cruz Biotechnology, Santa Cruz, California) to detect the C-
terminal epilope tag on the protein. An arrow indicates the band corresponding to the full length 254P1D6b protein product.
An additional verified lysate containing an epitope tagged AGSX protein served as a positive control Figure 17B. 293T
cells were transfected with either an empty vector or the Tag5 expression vector encoding the extracellular domain (ECD) of
254P1D6 (amino acids 26-953) and subjected to SDS-PAGE and Western blotting as described above. An arrow indicates
the band corresponding to the 254P1D6b ECD present in the lysates and the media from transfected calls.

DETAILED DESCRIPTION OF THE INVENTION
Outline of Sections

Definitions

II.) 254P1D6B Polynucleotides

II.A.) Uses of 254P1 6B Polynuclectides

II.A.1.) Monitoring of Genetic Abnormalities

II.A.2.) Antisense Embodiments

II.A.3.) Primers and Primer Pairs

II.A.4.) Isolation of 254P1D6B-Encodlng Nucleic Acid Molecules

Recombinant Nucleic Acid Molecules and Host-Vector Systems

III.) 254P1 D6B-related Proteins

III.A.) Motif-bearing Protein Embodiments

III.B.) Expression of 254P1D6B-related Proteins

III.C.) Modifications of 254P1D6B-related Proteins
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III.D.) Uses of 254P1D6B-related Proteins

IV.) 254P1D6B Antibodies

254P1D6B Cellular Immune Responses

VI.) 254P1D6B Transgenic Animals

VII.) Methods for the Detection of 254P1D6B

VIII.) Methods for Monitoring the Status of 254PID6B-related Genes and Their Products

IX.) Identification of Molecules That Interact With 254P1D6B

Therapeutic Methods and Compositions

Anti-Cancer Vaccines

254P1D6B as a Target for Antibody-Based Therapy

254P1D6B as a Target for Cellular Immune Responses

X.C.1. Minigene Vaccines

X.C.2. Combinations of CTL Peptides with Helper Peptides

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

X.C.4. Vaccine Compositions Comprising DC Pulsed with CTL and/or HTL Peptides

Adoptive Immunotherapy

Administration of Vaccines forTherapeutic or Prophylactic Purposes

XI.) Diagnostic and Prognostic Embodiments of 254P1D6B.

XII.) Inhibition of 254P1D6B Protein Function

XII.A.) Inhibition of 254P1 D6B With Intracellular Antibodies

XII.B.) Inhibition of 254P1D6B with Recombinant Proteins

XII.C.) Inhibition of 254P1 D6B Transcription or Translation

XII.D.) General Considerations for Therapeutic Strategies

XIII.) Identification, Characterization and Use of Modulators of 254P1 D6B

XIV.) RNAi and Therapeutic use of small interfering RNA

XV.) KITSIArticles of Manufacture

Definitions:

Unless otherwise defined, all terms of art, notations and other scientific terms or terminology used herein are

intended to have the meanings commonly understood by those of skill in the art to which this invention pertains In some

cases, terms with commonly understood meanings are defined herein for clarity and/or for ready reference, and the inclusion

of such definitions herein should not necessarily be construed to represent a substantial difference over what is generally

understood in the art. Many of the techniques and procedures described or referenced herein are well understood and

commonly employed using conventional methodology by those skilled in the art, such as, for example, the widely utilized

molecular cloning methodologies described in Sambrook etal., 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 and/or

parameters unless otherwise noted.

The terms "advanced prostate cancer", "locally advanced prostate cancer", "advanced disease" and "locally

advanced disease" mean prostate cancers that have extended through the prostate capsule, and are meant to include stage

C disease under the American Urological Association (AUA) system, stage C1 C2 disease under the Whitmore-Jewett

system, and stage T3 T4 and N+ disease under the TNM (tumor, node, metastasis) system. In general, surgery is not
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recommended for patients with locally advanced disease, and these patients have substantially less favorable outcomes
compared to patients having clinically localized (organ-confined) prostate cancer. Locally advanced disease is clinically
identified by palpable evidence of induration beyond the lateral border of the prostate, or asymmetry or induration above the
prostate base. Locally advanced prostate cancer is presently diagnosed pathologically following radical prostatectomy if the
tumor invades or penetrates the prostatic capsule, extends into the surgical margin, or invades the seminal vesicles,

"Altering the native glycosylation pattern" is intended for purposes herein to mean deleting one or more
carbohydrate moieties found in native sequence 254P1D6B (either by removing the underlying glycosylation site or by
deleting the glycosylation by chemical and/or enzymatic means), and/or adding one or more glycosylation sites that are not
present in the native sequence 254P1D6B. In addition, the phrase includes qualitative changes in the glycosylation of the
native proteins, involving a change in 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 corresponding attributes with
another molecule a 254P1 D6B-related protein). For example, an analog of a 254P1 D6 protein can be specifically bound by
an antibody or T cell that specifically binds to 254P1 D6B.

The term "antibody" is used in Ihe broadest sense. Therefore, an "antibody" can be naturally occurring or man-made
such as monoclonal antibodies produced by conventional hybridoma technology. Anti-254P1D6B antibodies comprise monoclonal
and polyclonal antibodies as well as fragments containing the antigen-binding domain and/or one or more complementarity
determining regions of these antibodies.

An "antibody fragment" is defined as at least a portion of the variable region of the immunoglobulin molecule that
binds to its target, the antigen-binding region. In one embodiment it specifically covers single anti-254P1D6B antibodies
and clones thereof (including agonist, antagonist and neutralizing antibodies) and anti-254P1D6B antibody compositions with
polyepitopic specificity.

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

A "combinatorial library" is a collection of diverse chemical compounds gene:ated by either chemical synthesis or
biological synthesis by combining a number of chemical "building blocks" such as reagents. For e.ample, a linear
combinatorial chemical library, such as a polypeptide mutein) library, is formed by combining a set of chemical building
blocks called amino acids in every possible way for a given compound length the number of amino acids in a
polypeptide compound). Numerous chemical compounds are synthesized through such combinatorial mixing of chemical
building blocks (Gallop etal,, J. Med. Chem. 37(9): 1233-1251 (1994)).

Preparation and screening of combinatorial libraries is well known to those of skill in the art. Such combinatorial
chemical libraries include, but are not limited to, peptide libraries (see, U.S. Patent No. 5,010,175, Furka, Pept. Prot.
Res. 37:487-493 (1991), Houghton et al., Nature, 354:84-88 (1991)), peptoids (PCT Publication No WO 91/19735), encoded
peptides (PCT Publication WO 93/20242), random bio- oligomers (PCT Publication WO 92/00091), benzodiazepines (U.S.
Pat. No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides (Hobbs et al., Proc. Nat. Acad. Sci,
USA 90:6909-6913 (1993)), vinylogous polypeplides (Hagihara et al., J. Amer. Chem. Soc. 114:6558 (1992)), nonpeptidal
peptidomimetics with 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. 116:2861 (1994)),
oligocarbarnates (Cho, et al,, Science 261:1303 (1993)), and/or peptidyl phosphonates (Campbell et al., J. Org. Chem.
59:658 (1994)). See, generally, Gordon et al., J. Med. Chem. 37:1385 (1994), nucleic acid libraries (see, Stratagene,
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Corp.), peptide nucleic acid libraries (see, U.S. Patent 5,539,083), antibody libraries (see, Vaughn et al., Nature

Biotechnology 14(3): 309-314 (1996), and PCT/US96/10287), carbohydrate libraries (see, Liang et al., Science

274:1520-1522 (1996), and U.S. Patent No. 5,593,853), and small organic molecule libraries (see, benzodiazepines,

Baum, C&EN, Jan 18, page 33 (1993); isoprencids, U.S. Patent No. 5,569,588; thiazolidinones and metathiazanones, U.S.

Patent No. 5,549,974; pyrrolidines, U.S. Patent Nos. 5,525,735 and 5,519,134; morpholino compounds, U.S. Patent No.

5,506, 337; benzodiazepines, U.S. Patent No. 5,288,514; and the like).

Devices for the preparation of combinatorial libraries are commercially available (see, 357 NIPS, 390 NIPS,

Advanced Chem Tech, Louisville KY; Symphony, Ranin, Woburn, MA; 433A, Applied Biosystems, Foster City, CA; 9050,

Plus, Millipore, Bedford, NIA). A number of well-known robotic systems have also been developed for solution phase

chemistries. These systems include automated workstations such as the automated synthesis apparatus developed by

Takeda Chemical Industries, LTD. (Osaka, Japan) and many robotic systems utilizing robotic arms (Zymate H, Zymark

Corporation, Hopkinton, Mass.; Orca, Hewlett-Packard, Palo Alto, Calif.), which mimic the manual synthetic operations

performed by a chemist. Any of the above devices are suitable for use with the present invention. The nature and

implementation of modifications to these devices (if any) so that they can operate as discussed herein will be apparent to

persons skilled in the relevant art. In addition, numerous combinatorial libraries are themselves commercially available (see,

ComGenex, Princeton, NJ; Asinex, Moscow, RU; Tripos, Inc., St. Louis, MO; ChemStar, Ltd, Moscow, RU; 3D

Pharmaceuticals, Exton, PA; Martek Biosciences, Columbia, MD; etc.).

The term "cytotoxic agent" refers to a substance that inhibits or prevents the expression activity of cells, function of

cells and/or causes destruction of cells. The term is intended to include radioactive isotopes chemotherapeutic agents, and

toxins such as small molecule toxins or enzymatically active toxins of bacterial, fungal, plant or animal origin, including

fragments and/or variants thereof. Examples of cytotoxic agents include, but are not limited to auristatins, auromycins,

maytansinoids, yttrium, bismuth, ricin, ricin A-chain, combrestatin, duocarmycins, dolostatins, doxorubicin, daunorubicin,

taxol, cisplatin, cc1065, ethidium bromide, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicine, dihydroxy

anthracin dione, actinomycin, diphtheria toxin, Pseudomonas exotoxin (PE) A, PE40, abrin, abrin A chain, modeccin A chain,

alpha-sarcin, gelonin, mitogellin, retstrictocin, phenomycin, enomycin, curicin, cretin, calicheamicin, Sapaonaria officinalis

inhibitor, and glucocorticoid and other chemotherapeutic agents, as well as radioisotopes such as At 211
1131, 1125, Y90, Re86

Re' 88 Sm153 Bi212r 213, P32 and radioactive isotopes of Lu including Lu177 Antibodies may also be conjugated to an anti-

cancer pro-drug activating enzyme capable of converting the pro-drug to its active form.

The "gene product" is sometimes referred to herein as a protein or mRNA. For example, a "gene product of the

invention" is sometimes referred to herein as a "cancer amino acid sequence", "cancer protein", "protein of a cancer listed in

Table a "cancer mRNA", "mRNA of a cancer listed in Table etc. In one embodiment, the cancer protein is encoded by a

nucleic acid of Figure 2 The cancer protein can be a fragment, or alternatively, be the full-length protein to the fragment

encoded by the nucleic acids of Figure 2. In one embodiment, a cancer amino acid sequence is used to determine

sequence identity or similarity. In another embodiment, the sequences are naturally occurring allelic variants of a protein

encoded by a nucleic acid of Figure 2. In another embodiment, the sequences are sequence variants as further described

herein.

"High throughput screening" assays for the presence, absence, quantification, or other properties of particular

nucleic acids or protein products are well known to those of skill in the art. Similarly, binding assays and reporter gene

assays are similarly well known. Thus, U.S. Patent No. 5,559,410 discloses high throughput screening methods for

proteins; U.S. Patent No. 5,585,639 discloses high throughput screening methods for nucleic acid binding in arrays);

while U.S. Patent Nos. 5,576,220 and 5,541,061 disclose high throughput methods of screening for ligand/antibody binding.
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In addition, high throughput screening systems are commercially available (see, Amersham 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 entre procedures, including all sample
and reagent pipetting, liquid dispensing, timed incubations, and final readings of the microplate in detector(s) appropriate for
the assay. These configurable systems provide high throughput and rapid start up as well as a high degree of flexibility and
customization. The manufacturers of such systems provide detailed protocols for various high throughput systems. Thus,

Zymark Corp. provides technical bulletins describing screening systems for detecting the modulation of gene

transcription, ligand binding, and the like.

The term "homolog" refers to a molecule which exhibits homology to another molecule, by for example, having

sequences of chemical residues that are the same or similar at corresponding positions.

"Human Leukocyte Antigen" or "HLA" is a human class I or class II Major Histocompatibility Complex (MHC)
protein (see, Stites, etal., IMMUNOLOGY, 8 ED., Lange Publishing, Los Altos, CA(1994).

The terms "hybridize", "hybridizing", "hybridizes" and the like, used in the context of polynucleotides, are meant to
refer to conventional hybridization conditions, preferably such as hybridization in 50% formamide/6XSSC/0.1% SDS/100

pg/ml ssDNA, in which temperatures for hybridization are above 37 degrees C and temperatures for washing in

0.1XSSC/0.1% SDS are above 55 degrees C.

The phrases "isolated" or "biologically pure" refer to material which is substantially or essentially free from
components which normally accompany the material as it is found in its native state. Thus, isolated peptides in accordance
with the invention preferably do not contain materials normally associated with the peptides in their in situ environment. For
example, a polynucleotide is said to be "isolated" when it is substantially separated from contaminant polynucleotides that
correspond or are complementary to genes other than the 254Pi D6B genes or that encode polypeptides other than 254P1D6B
gene product or fragments thereof. A skilled artisan can readily employ nucleic acid isolation procedures to obtain an isolated
254P1D6B polynucleotide. A protein is said to be 'isolated," for example, when physical, mechanical or chemical methods are
employed to remove the 254P1D6B proteins from cellular constituents that are normally associated with the protein. A skilled
artisan can readily employ standard purification methods to obtain an isolated 254P1D6B protein. Alternatively, an isolated
protein can be prepared by chemical means.

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

The terms "metastatic prostate cancer" and "metastatic disease" mean prostate cancers that have spread to
regional lymph nodes or to distant sites, and are meant to include stage D disease under the AUA system and stage
TxNxM+ under the TNM system. As is the case with locally advanced prostate cancer, surgery is generally not indicated for
patients with metastatic disease, and hormonal (androgen ablation) therapy is a preferred treatment modality. Patients with
metastatic prostate cancer eventually develop an androgen-refractory state within 12 to 18 months of treatment initiation,
Approximately half of these androgen-refractory patients die within 6 months after developing that status. The most common
site for prostate cancer metastasis is bone. Prostate cancer bone metastases are often osteoblastic rather than osteolytic

resulting in net bone formation). Bone metastases are found most frequently in the spine, followed by the femur, pelvis,
rib cage, skull and humerus. Other common sites for metastasis include lymph nodes, lung, liver and brain. Metastatic
prostate cancer is typically diagnosed by open or laparoscopic pelvic lymphadenectomy, whole body radionuclide scans,
skeletal radiography, and/or bone lesion biopsy.

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

Modulators, drug candidates 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 200C, 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, hydroxyl or carboxyl group, preferably at least two of the functional
chemical groups. The candidate agents often comprise cyclical carbon or heterocyclic structures and/or aromatic or
polyaromatic structures substituted with one or more of the above functional groups, Modulators also comprise biomolecules
such as peptides, saccharides, fatty acids, steroids, purines, 3yrimidines, derivatives, structural analogs or combinations
thereof. Particularly preferred are peptides. One class of modulators are peptides, for example of from about five to about

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 aid in solubility. In one embodiment, the C-terminus of the fragment is kept as a free acid and the N-terminus
is a free amine to aid in coupling, to cysteine. In one embodiment, a cancer protein of the invention is conjugated to an
immunogenic agent as discussed herein. In one embodiment, the cancer protein is conjugated to BSA. The peptides of the
invention, of preferred lengths, can be linked to each other or to other amino acids to create a longer peptide/protein.
The modulatory peptides can be digests of naturally occurring proteins as is outlined above, random peptides, or "biased"
random peptides. In a preferred embodiment, peptide/protein-based modulators are antibodies, and fragments thereof, as
defined herein.

Modulators of cancer can also be nucleic acids. Nucleic acid modulating agents can be naturally occurring nucleic
acids, random nucleic acids, or "biased" random nucleic acids. For example, digests of prokaryotic or eukaryotic genomes
can be used in an approach analogous to that outlined above for proteins.

The term "monoclonal antibody" refers to an antibody obtained from a population of substantially homogeneous
antibodies, the antibodies comprising the population are identical except for possible naturally occurring mutations that are
present in minor amounts.

A "motif', as in biological motif of a 254P1D6B-related protein, refers to any pattern of amino acids forming part of
the primary sequence of a protein, that is associated with a particular function protein-protein interaction, protein-DNA
interaction, etc) or modification that is phosphorylated, glycosylated or amidated), or localization secretory
sequence, nuclear localization sequence, etc.) or a sequence that is correlated with being immunogenic, either humorally or
cellularly. A motif can be either contiguous or capable of being aligned to certain positions that are generally correlated with
a certain function or property. In the context of HLA motifs, "motif' refers to the pattern of residues in a peptide of defined
length, usually a peptide of from about 8 to about 13 amino acids for a class I HLA motif and from about 6 to about 25 amino
acids for a class II HLA motif, which is recognized by a particular HLA molecule. Peptide motifs for HLA binding are typically
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different for each protein encoded by each human HLA allele and differ in the pattern of the primary and secondary anchor

residues.

A "pharmaceutical excipient" comprises a material such as an adjuvant, a carrier, pH-adjusting and buffering

agents, tonicity adjusting agents, wetting agents, preservative, and the like.

"Pharmaceutically acceptable" refers to a non-toxic, inert, and/or composition that is physiologically compatible with

humans or other mammals.

The term "polynucleotide" means a polymeric form of nucleotides of at least 10 bases or base pairs in length, either

ribonucleotides or deoxynucleotides or a modified form of either type of nucleotide, and is meant to include single and double

stranded forms of DNA and/or RNA. In the art, this term if often used interchangeably with "oligonucleotide". A

polynucleotide can comprise a nucleotide sequence disclosed herein wherein thymidine as shown for example in Figure

2, can also be uracil 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 instead of thymidine 

The term "polypeptide" means a polymer of at least about 4, 5, 6, 7 or 8 amino acids. Throughout the

specification, standard three letter or single letter designations for amino acids are used. In the art, this term is often used

interchangeably with "peptide" or "protein".

An HLA "primary anchor residue" is an amino acid at a specific position along a peptide sequence which is

understood to provide a contact point between the immunogenic peptide and the HLA molecule, One to three, usually two,

primary anchor residues within a peptide of defined length generally defines a "motif' for an immunogenic peptide. These

residues are understood to fit in 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 I

molecule are located at position 2 (from the amino terminal position) and at the carboxyl terminal position of a 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 II molecule are spaced relative to each other, rather than to the termini of a

peptide, where the peptide is generally of at least 9 amino acids in length. The primary anchor positions for each motif and

supermotif are set forth in Table IV. For example, analcg peptides can be created by altering the presence or absence of

particular residues in the primary andfor secondary anchor positions shown in Table IV. Such analogs are used to modulate

Ihe binding affinity andior 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

Actinium-225(AC m-225 See Thorium-229 (Th-229)
(AC-225)

Actinium-227 Parent of Radium-223 (Ra-223) which is an alpha emitter used to treat metastases in the

(AC-227) skeleton resulting from cancer breast and prostate cancers), and cancer
radioimmunotherapy

Bismuth-212(Bi-212) See Thorium-228 (Th-228)

Bismuth-213
(Bi-213) See Thorium-229 (Th-229)

Cadmium-109Cdi-109) Cancer detection
(Cd-109)

Radiation source for radiotherapy of cancer, for food irradiators, and for sterilization of
medical supplies

Copper-64Copp-64) A positron emitter used for cancer therapy and SPECT imaging
(Cu-64)
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Copper-67 Beta/gamma emitter used in cancer radioimmunotherapy and diagnostic studies breast
(Cu-67) and colon cancers, and lymphoma)

Dysprosium-166(Dy-166) Cancer radioimmunotherapy

Erbium-169 Rheumatoid arthritis treatment, particularly for the small joints associated with fingers and
(Er-169) toes

Europium-152(Eu-152 Radiation source for food irradiation and for sterilization of medical supplies
Europium-154

(Eu-154) Radiation source for food irradiation and for sterilization of medical supplies

Gadolinium-153
(Gd-153) 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 targeted skeletal therapy, cancer radioimmunotherapy, bone
(Ho-166) marrow ablation, and rheumatoid arthritis treatment

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

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

Thyroid function evaluation, thyroid disease detection, treatment of thyroid cancer as well as
Iodine-131 other non-malignant thyroid diseases Graves disease, goiters, and hyperthyroidism),
(1-131) treatment of leukemia, lymphoma, and other forms of cancer breast cancer) using

radioimmunotherapy

Iridium-192 Brachytherapy, brain and spinal cord tumor treatment, treatment of blocked arteries 
(lr-192) arteriosclerosis and restenosis), and implants for breast and prostate tumors
Lutetium-177 Cancer radioimmunotherapy and treatment of blocked arteries arteriosclerosis and
(Lu-177) restenosis)

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

detection of deep vein thrombosis of the legs
Osmium-194(Os-194) Cancer radioimmunotherapy

Palladium-103
(Pd-103) Prostate cancer treatment(Pd-i03)

Platinum-195m
(Pt-195m) Studies on biodistribution and metabolism of cisplatin, a chemotherapeutic drug

Polycythemia rubra vera (blood cell disease) and leukemia treatment, bone cancer
Phosphorus-32 diagnosis/treatment; colon, pancreatic, and liver cancer treatment; radiolabeling nucleic acids
(P-32) for in vitro research, diagnosis of superficial tumors, treatment of blocked arter es 

arteriosclerosis and reslenosis), and intracavity therapy
Phosphorus-33 Leukemia treatment, bone disease diagnosis/treatment, radiolabeling, and treatment of
(P-33) blocked arteries arteriosclerosis and restenosis)
Radium-223(Ra-223) See Actinium-227 (Ac-227)

Rhenium-186 Bone cancer pain relief, rheumatoid arthritis treatment, and diagnosis and treatment of
(Re-186) lymphoma and bone, breast, colon, and live- cancers using radioimmunotherapy
Rhenium-188 Cancer diagnosis and Ireatment using radioimmunotherapy, bone cancer pain relief,
(Re-188) treatment of rheumatoid arthritis, and treatment of prostate cancer
Rhodium-105(Rh-105) Cancer radioimmunotherapy
Samarium-145 Ocularcancer treatment
Samarium-145 Ocular cancer treatment
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(Sm-145)

Samarium-153
(Sm-153) Cancer radioimmunotherapy and bone cancer pain relief

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

Radiotracer used in brain studies, imaging of adrenal cortex by gamma-scintigr
locations of steroid secreting tumors, pancreatic scanning, detection of hypera
parathyroid glands, measure rate of bile acid loss from the endogenous pool

Sro -85 Bone cancer detection and brain scans

Strontium-89(Sr-89 9 Bone cancer pain relief, multiple myeloma treatment, and osteoblastic therapy(Sr-89)

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

Thorium-228(Th-228) Parent of Bismulh-212 (Bi-212) which is an alpha emitter used in cancer radioi

Thorium-229 Parent of Actinium-225 (Ac-225) and grandparent of Bismuth-213 (Bi-213) whic
(Th-229) emitters used in cancer radioimmunotherapy

Thulium-170(Tm-170) Gamma source for blood irradiators, energy source for implanted medical devk

Tin-1i 17m
(Sn-117m) Cancer immunotherapy and bone cancer pain relief

Tungsten-188 Parent for Rhenium-188 (Re-188) which is used for cancer diagnostics/treatme
(W-188) cancer pain relief, rheumatoid arthritis treatment, and treatment of blocked arte

arteriosclerosis and restenosis)
Xenon-127 Neuroimaging of brain disorders, high resolution SPECT studies, pulmonary fui
(Xe-127) and cerebral blood flow studies
Ytterbium-175(Yb-175) Cancer radioimmunctherapy

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

Yttrium-91 A gamma-emitting label for Yttrium-90 (Y-90) which is used for cancer radioimn
(Y-91) lymphoma, breast, colon, kidney, lung, ovarian, prostate, pancreatic, and i

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

In one embodiment, a library is "fully randomized," with no sequence preferences or constants at any position. In
another embodiment, the library is a "biased random" library. That is, some positions within the sequence either are held
constant, or are selected from a limited number of possibilities. For example, the nucleotides or amino acid residues are
randomized within a defined class, 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 domains, serines, threonines, tyrosines or histidines for phosphorylation sites, etc., or to purines, etc.
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A "recombinant" DNA or RNA molecule is a DNA or RNA molecule that has been subjected to molecular manipulation
in vitro.

Non-limiting examples of small molecules include compounds that bind or interact with 254P1D6B, ligands
including hormones, neuropeptides, chemokines, odorants, phospholipids, and functional equivalents thereof that bind and
preferably inhibit 254P1 D6B protein function. Such non-limiting small molecules preferably have a molecular weight of less
than about 10 kDa, more preferably below about 9, about 8, about 7, about 6, about 5 or about 4 kDa. In certain
embodiments, small molecules physically associate with, or bind, 254P1D6B protein; are not found in naturally occurring
metabolic pathways; and/or are more soluble in aqueous than non-aqueous solutions

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

"Stringent conditions" or "high stringency conditions', as defined herein, are identified by, but not limited to, those
that: employ low ionic strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 M sodium
citrate0.1 sodium dodecyl sulfate at 50oC; employ during hybridization a denaturing agent, such as formamide, for
example, 50% formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50 mM sodium
phosphate buffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium citrate at 42 oC; or employ 50% formamide, 5 x
SSC (0.75 M NaCI, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 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 OC, with washes at
420C in 0.2 x SSC (sodium chloride/sodium, citrate) and 50% formamide at 55 oC, followed by a high-stringency wash
consisting of 0.1 x SSC containing EDTA at 55 OC. "Moderately stringent conditions" are described by, but not limited to,
those in Sambrook et al., Molecular Cloning: A Laboratory Manual, New York: Cold Spring Harbor Press, 1989, and include
the use of washing solution and hybridization conditions temperature, ionic strength and %SDS) less stringent than
those described above. An example of moderately stringent conditions is overnight incubation at 370C in a solution
comprising: 20% formamide, 5 x SSC (150 mM NaCI, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 5 x
Denhardt's solution, 10% dextran sulfate, and 20 mglmL denatured sheared salmon sperm DNA, followed by washing the
filters in 1 x SSC at about 37-50oC. The skilled artisan will recognize how to adjust the temperature, ionic strength, etc. as
necessary to accommodate factors such as probe length and the like.

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

A2: A*0201, A*0202, A*0203, A*0204, A* 0205, A*C206, A*6802, A*6901, A*0207
A3: A3, All, A31, A*3301, A*6801, A*0301, A*1101, A'3101
B7: B7, B*3501-03, B*51, B*5301, B*5401, B*5501, B*5502, B*5601, B*6701, B*7801, B'0702, B*5101, B*5602
B44: 8*3701, B*4402, B*4403, B*60 (B4"001), B61 (B*4006)

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

A24: A*24, A*30, A*2403, A*2404, A*3002, A*3003
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B27: B1401-02, 8*1503, 8*1509, B'1510, B*1518, 8*3801-02, B'3901, B*3902, B*3903-04, B*4801-02, B*7301,
8*2701-08

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

B62: B*4601, B52, B*1501 (B62), 3*1502 (B75), E*1513(B77)

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

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

A "transgenic animal" a mouse or rat) is an animal having cells that contain a transgene, which transgene
was introduced into the animal or an ancestor of the animal at a prenatal, an embryonic stage. A "transgene" is a DNA
that is integrated into the genome of a cell from which a transgenic animal develops.

As used herein, an HLA or cellular immune response "vaccine" is a composition that contains or encodes one or
more peptides of the invention. There are numerous embodiments of such vaccines, such as a cocktail of one or more
individual peptides; one or more peptides of the invention comprised by a polyepitopic peptide; or nucleic acids that encode
such individual peptides or polypeptides, a minigene that encodes a polyepitopic peptide. The "one or more peptides"
can include any whole unit integer from 1-150 or more, at least 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,41, 42, 43, 44, 45, 46, 47,48, 49, 50, 

65, 70, 75, 80, 85, 9D, 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 I peptides of the invention can be admixed with, or linked to, HLA class II peptides, to facilitate activation of both
cytotoxic T lymphocytes and helper T lymphocyles. HLA vaccines can also comprise peptide-pulsed antigen presenting
cells, dendritic cells.

The term "variant" refers to a molecule that exhibits a variation from a described type or norm, such as a protein that
has one or more different amino acid residues in the corresponcing position(s) of a specifically described protein the
254P1 D6B 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 "254P1D6B-related proteins" of the invention include those specifically identified herein, as well as allelic variants,
conservative substitution variants, analogs and homologs that can be isolatedigenerated and characterized without undue
experimentation following the methods outlined herein or readily available in the art. Fusion proteins that combine parts.of
different 254P1 D6B proteins or fragments thereof, as well as fusion proteins of a 254P1D6B protein and a heterologous
polypeptide are also included. Such 254P1D6B proteins are collectively referred to as the 254P1 D6B-related proteins, the
proteins of the invention, or 254P1D6B. The term "254P1D6B-related protein" refers to a polypeptide fragment or a 254P1 D6B
protein 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, 50, 55, 60, 65, 70, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160,
165, 170, 175, 180, 185, 190, 195, 200, 225, 250, 275, 300, 325, 350,375,400,425, 450, 475, 500, 525, 550, 575, or 576 or
more amino acids.

II.) 254P1D6B Polynucleotides
One aspect of the invention provides polynucleotides corresponding or complementary to all or part of a

254P1D6B gene, mRNA, and/or coding sequence, preferably in isolated form, including polynucleotides encoding a
254P1D6B-related protein and fragments thereof, DNA, RNA, DNA'RNA hybrid, and related molecules, polynucleotides or
cligonucleotides complementary to a 254P1D6B gene or mRNA sequence or a part thereof, and polynucleotides or
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oligonucleotides that hybridize to a 254P1D6B gene, mRNA, or to a 254P1D6B encoding polynucleotide (collectively,

'254P1D6B polynucleotides"). In all instances when referred to in this section, T can also be U in Figure 2.

Embodiments of a 254P1D6B polynucleotide include: a 254P1D6B polynucleotide having the sequence shown in
Figure 2, the nucleotide sequence of 254P1D6B as shown in =igure 2 wherein T is U; at least 10 contiguous nucleotides of a
polynucleotide having the sequence as shown in Figure 2; or, at least 10 contiguous nucleotides of a polynucleotide having
the sequence as shown in Figure 2 where T is U. For example, embodiments of 254P1 D6B nucleotides comprise, without
limitation:

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

(II) a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure

2A, from nucleotide residue number 512 through nucleotide residue number 3730, including the stop codon,
wherein T can also be U;

(111) a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2B, from nucleotide residue number 512 through nucleotide residue number 3730, including the stop codon,

wherein T can also be U;

(IV) a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown'in Figure
2C, from nucleotide residue number 739 through nucleotide residue number 3930, including the a stop codon,
wherein T can also be U;

a polynucleotide comprising, consisting essentially of, or consisting of the sequence as shown in Figure
2D, from nucleotide residue number 512 through nucleotide residue number 3730, including the stop codon,
wherein T can also be U;

(VI) a polynucleotide that encodes a 254P1 DBB-related protein that is at least 90, 91, 92, 93, 94, 95, 96, 97,
98, 99 or 100% homologous to an entire amino acid sequence shown in Figure 2A-D;

(VII) a polynucleotide that encodes a 254P1D6B-related protein thatis at least 90, 91, 92, 93, 94, 95, 96, 97,
98, 99 or 100% identical to an entire amino acid sequence shown in Figure 2A-D;

(VIII) a polynucleotide that encodes at least one peptide set forth in Tables VIII-XXI and XXII-XLIX;

(IX) 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 ofa peptide of Figures 3A, 3B, 3D,
and 3E in any whole number increment up to 1072 tnat includes at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,12, 13, 14,

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 

a polynucleolide thatencodes 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, 3B, 3D, and
3E in any whole number increment up to 1072 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

in the Hydropathicity profile of Figure 6;

(XI) a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3A, 3B, 3D, and
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3E in any whole number increment up to 1072 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;

(XII) a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,

19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3A, 3B, 3D, and

3E in any whole number increment up to 1072 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;

(XIII) a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,

19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3A, 3B, 3D, and

3E in any whole number increment up to 1072 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;

(XIV) a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3C in any whole

number increment up to 1063 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 

(XV) a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,15, 16, 17, 18,
19, 20, 21, 22 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3C in any whole

number increment up to 1063 that includes 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,

23, 24, 25, 26 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value less than 0.5 in the
Hydropathicity profile of Figure 6;

(XVI) a polynucleotide that encodes a peptide region of at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,15, 16, 17, 18,

19, 20, 21, 22 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a peptide of Figure 3C in any whole

number increment up to 1063 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;

(XVII) a polynucleotide that encodes a peptide region of at leasl 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 1063 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;

(XVIII) a polynucleotide that encodes a peptide region of at leasI 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 1033 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;

(XIX) a polynucleotide that is fully complementary to a polynucleotide of any one of (I)-(XVIII);
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(XX) a polynucleotide that is fully complementary to a polynucleotide of any one of 

(XXI) a peplide that is encoded by any of to and;

(XXII) a composition comprising a polynucleotide of any of or peptide of (XXI) together with a

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

(XXIII) a method of using a polynucleotide of any or peptide of (XXI) or a composition of (XXII) in a

method to modulate a cell expressing 254P1D6B;

(XXIV) a method of using a polynucleotide of any or peptide of (XXI) or a composition of (XXII) in a

method to diagnose, prophylax, prognose, or treat an individual who bears a cell expressing 254P1D6B;

(XXV) a method of using a polynucleotide of any or peptide of (XXI) or a composition of (XXII) in a

method to diagnose, prophylax, prognose, or treat an ndividual who bears a cell expressing 254P1D6B, said cell

from a cancer of a tissue listed in Table I;

(XXVI) a method of using a polynucleotide of any or peptide of (XXI) or a composition of (XXII) in a

method to diagnose, prophylax, prognose, or treat a a cancer;

(XXVII) a method of using a polynucleotide of any or peptide of (XXI) or a composition of (XXII) in a

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

(XXVIII) a method of using a polynucleotide of any (I)-(XXi or peplide of (XXI) or a composition of (XXII) in a

method to identify or characterize a modulator of a cell expressing 254P1D6B.

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

Typical embodiments of the invention disclosed herein include 254P1D6B polynucleotides that encode specific

portions of 254P1D6B mRNA sequences (and those which are complementary to such sequences) such as those that

encode the proteins and/or fragments thereof, for example: 

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 

80, 85, 90, 95, 100,105, 110, 115, 120, 125, 130, 135, 140,145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200,

225, 250, 275, 300, 325, 350, 375,400,425,450, 475, 500, 525, 550, 575, 600, 625, 650, 675, 700, 725, 750, 775, 800,

825, 850, 875, 900, 925, 950, 975, 1000, 1025, 1050, 1060. 1065, 1070, and 1072 or more contiguous amino acids of

254P1D6B variant 1; the maximal lengths relevant for other variants are: variant 2, 1072 amino acids; variant 3, 1063 amino

acids, variant 5, 1072 amino acids, variant 6, 1072 amino acids, and variants 4, 7-20, 1072 amoni acids.

For example representative embodiments of the invention disclosed herein include: polynucleotides and their

encoded peptides themselves encoding about amino acid 1 to about amino acid 10 of the 254P1D6B protein shown in Figure

2 or Figure 3, polynucleotides encoding about amino add 10 to about amino acid 20 of the 254P1D6B protein shown in

Figure 2 or Figure 3, polynucleotides encoding about amino acid 20 to about amino acid 30 of the 254P1D6B protein shown

in Figure 2 or Figure 3, polynucleotides encoding about amino acid 30 to about amino acid 40 of the 254P1D6B protein

shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 40 to about amino acid 50 of the 254P1D6B

protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 50 to about amino acid 60 of the

254P1D6B protein shown in Figure 2 or Figure 3, polynucleo:ides encoding about amino acid 60 to about amino acid 70 of

the 254P1D6B protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 70 to about amino acid 

of the 254P1D6B protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 80 to about amino acid

of the 254P1D6B protein shown in Figure 2 or Figure 3, polynucleotides encoding about amino acid 90 to about amino

acid 100 of the 254P1D6B protein shown in Figure 2 or Figure 3, in increments of about 10 amino acids, ending at the
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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 254P1D6B
protein are embodiments of the invention. Wherein it is understood that each particular amino acid position discloses that
position plus or minus five amino acid residues.

Polynucleotides encoding relatively long portions of a 254P1 D6B 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 

or 50 etc.) of the 254P1D6B protein "or variant" shown in Figure 2 or Figure 3 can be generated by a variety of techniques
well known in the art. These polynucleotide fragments can include any portion of the 254P1D6B sequence as shown in
Figure 2.

Additional illustrative embodiments of the invention disclosed herein include 254P1D6B polynucleotide fragments

encoding one or more of the biological motifs contained within a 254P1D6B protein "cr variant" sequence, including one or
more of the motif-bearing subsequences of a 254P1D6B protein "or variant" set forth in Tables VIII-XXI and XXII-XLIX. In
another embodiment, typical polynucleolide fragments of the invention encode one or more of the regions of 254P1 D6B
protein or variant that exhibit homology to a known molecule. In another embodiment of the invention, typical polynucleotide

fragments can encode one or more of the 254P1D6B protein or variant N-glycosylation sites, cAMP and cGMP-dependent
protein kinase phosphorylation sites, casein kinase II phosphorylation sites or N-myristoylation site and amidalion sites.

Note that to determine the starting position of any peptide set forth in Tables VIII-XXI and Tables XXII to XLIX
(collectively HLA Peptide Tables) respective to its parental protein, variant 1, variant 2, etc., reference is made to three
factors: the particular variant, the length of the peptide in an HLA Peptide Table, and the Search Peptides listed in Table VII,
Generally, a unique Search Peptide is used to obtain HLA peptides for a particular variant. The position of each Search
Peptide relative to its respective parent molecule is listed in Table VII. Accordingly, if a Search Peptide begins at position

one must add the value "X minus 1" to each position in Tables VIII-XXI and Tables XXII-IL to obtain the actual position of
the HLA peptides in their parental molecule. For example if a particular Search Peptide begins at position 150 of its parental
molecule, one must add 150 1, 149 to each HLA peptide amino acid position to calculate the position of that amino acid
in the parent molecule.

II.A.) Uses of 254P1D6B Polynucleotides

II.A.1.) Monitoring of Genetic Abnormalities

The polynucleotides of the preceding paragraphs have a number of different specific uses. The human 254P1D6B
gene maps to the chromosomal location set forth in the Example entitled "Chromosomal Mapping of 254P1D6B." For
example, because the 254P1D6B gene maps to this chromosome, polynucleotides that encode different regions of the
254P1D6B 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 variety of chromosomal abnormalities
including rearrangements have been identified as frequent cytogenetic abnormalities in a number of different cancers (see
e.g. Krajinovic et al, Mulat. Res. 382(3-4): 81-83 (1998); Johansson et al., Blood 85(10): 3905-3914 (1995) and Finger et a.,
P.N.A.S. 85(23): 9158-9162 (1988)). Thus, polynucleotides encoding specific regions of the 254P1D6B proteins provide new
tools that can be used to delineate, with greater precision than previously possible, cytogenetic abnormalities in the
chromosomal region that encodes 254P1D6B that may contribute to the malignant phenotype. In this context, these
polynucleotides satisfy a need in the art for expanding the sersitivity of chromosomal screening in order to identify more
subtle and less common chromosomal abnormalities (see e.g Evans et al., Am. J. Obstet. Gynecol 171(4): 1055-1057
(1994)).

Furthermore, as 254P1D6B was shown to be highly expressed in prostate and other cancers, 254P1D6B
polynucleotides are used in methods assessing the status of 254P1 D6B gene products in normal versus cancerous tissues.
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Typically, polynucleotides that encode specific regions of the 254P106B proteins are used to assess the presence of

perturbations (such as deletions, insertions, point mutations, or alterations resulting in a loss of an antigen etc.) in specific

regions of the 254P1D6B gene, such as regions containing one or more motifs. Exemplary assays include both RT-PCR

assays as well as single-strand conformation polymorphism (SSCP) analysis (see, Marrogi et al., J. Cutan. Pathol.

26(8): 369-378 (1999), both of which utilize polynucleotides encoding specific regions of a protein to examine these regions

within the protein.

II.A.2.) Antisense Embodiments

Other specifically contemplated nucleic acid related embodiments of the invention disclosed herein are genomic DNA,

cDNAs, ribozymes, and antisense molecules, as well as nucleic acid molecules based on an alternative backbone, or including

alternative bases, whether derived from natural sources or synthesized, and include molecules capable of inhibiting the RNA or

protein expression of 254P1D6B. For example, antisense molecules can be RNAs or other molecules, including peptide

nucleic acids (PNAs) or non-nucleic acid molecules such as phosphorothicate derivatives that specifically bind DNA or RNA

in a base pair-dependent manner. A skilled artisan can readily obtain these classes of nucleic acid molecules using the

254P1D6B polynucleotides and polynucleotide sequences disclosed herein.

Antisense technology entails the administration of exogenous oligonucleotides that bind to a target polynucleotide

located within the cells. The term "antisense" refers to the fact that such oligonucleotides are complementary to their

intracellular targets, 254P1D6B. See for example, Jack Cohen, Oligodeoxynucleotides, Antisense Inhibitors of Gene

Expression, CRC Press, 1989; and Synthesis 1:1-5 (1988). The 254P1D0B antisense oligonucleotides of the present

invention include derivatives such as S-oligonucleotides (phosphorothioale derivatives or S-oligos, see, Jack Cohen, supra),

which exhibit enhanced cancer cell growth inhibitory action. S-oligos (nucleoside phosphorothioates) are isoelectronic
analogs of an oligonucleotide (O-oligo) in which a nonbridging oxygen atom of the phosphate group is replaced by a sulfur
atom. The S-oligos of the present invention can be prepared by treatment of the corresponding O-oligos with 3H-1,2-
benzodithiol-3-one-1,1-dioxide, which is a sulfur transfer reagent. See, lyer, R. P. et al., J. Org. Chem. 55:4693-4698

(1990); and lyer, R. P. at al., J. Am Chem. Soc. 112:1253-1254 (1990). Additional 254P1D6B antisense oligonucleotides of
the present invention include morpholino antisense oligonucleotides known in the art (see, Partridge et al., 1996,
Antisense Nucleic Acid Drug Development 6: 169-175).

The 254P1D6B antisense oligonucleotides of the present invention typically can be RNA or DNA that is
complementary to and stably hybridizes with the first 100 5' codons or last 100 3' codons of a 254P1 D6B genomic sequence
or the corresponding mRNA. Absolute complementarity is not required, although high degrees of complementarity are
preferred. Use of an oligonucleotide complementary to this region allows for the selective hybridization to 254P1 D6B mRNA
and not to mRNA specifying other regulatory subunits of protein kinase. In one embodiment, 254P1D6B antisense
oligonucleotides of the present invention are 15 to 30-mer fragments of the antisense DNA molecule that have a sequence
that hybridizes to 254P1D6B mRNA. Optionally, 254P1D6B antisense cligonucleotide is a 30-mer oligonucleotide that is
complementary to a region in the first 10 5' codons or last 10 3' codons of 254P1D6B Alternatively, the antisense molecules
are modified to employ rbozymes in the inhibition of 254P1D6B expression, see, e.g. L. A. Couture D. T. Stinchcomb;
Trends Genet 12: 510-515 (1996).

II.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
detectable marker, such as, for example, a radioisotope, fluorescent compound, bioluminescent compound, a



WO 2004/067716 PCT/US2004/001965

chemiluminescent compound, metal chelator or enzyme. Such probes and primers are used to detect the presence of a

254P1D6B polynucleotide in a sample and as a means for detecting a cell expressing a 254P1D6B protein.

Examples of such probes include polypeptides comprising all or part of the human 254P1 D6B cDNA sequence shown

in Figure 2. Examples of primer pairs capable of specifically amplifying 254P1D6B mRNAs are also described in the Examples.

As will be understood by the skilled artisan, a great many different primers and probes can be prepared based on the sequences

provided herein and used effectively to amplify and/or detect a 254P1D6B mRNA.

The 254P1D6B polynucleotides of the invention are useful for a variety of purposes, including but not limited to

their use as probes and primers for the amplification and/or detection of the 254P1D6B gene(s), mRNA(s), or fragments

thereof; as reagents for the diagnosis and/or prognosis of prostate cancer and other cancers; as coding sequences capable

of directing the expression of 254P1D6B polypeptides; as tools for modulating or inhibiting the expression of the 254P1 D6B

gene(s) and/or translation of the 254P1D6B transcript(s); and as therapeutic agents.

The present invention includes the use of any probe as described herein to identify and isolate a 254P1D6B or

254P1D6B related nucleic acid sequence from a naturally occurring source, such as humans or other mammals, as well as the

isolated nucleic acid sequence per se, which would comprise all or most of the sequences found in the probe used.

II.A.4.) Isolation of 254P1D6B-Encoding Nucleic Acid Molecules

The 254P1D6B cDNA sequences described herein enable the isolation of other polynucleotides encoding 254P1 D6B

gene product(s), as well as the isolation of polynucleotides encoding 254P1D6B gene product homologs, alternatively spliced

isoforms, allelic variants, and mutant forms of a 254P1D6B gene product as well as polynucleotides that encode analogs of

254P1D6B-related proteins. Various molecular cloning methods that can be employed to isolate full length cDNAs encoding a

254P1 D6B gene are well known (see, for example, Sambrook, J. et al., Molecular Cloning: A Laboratory Manual, 2d edition, Cold

Spring Harbor Press, New York, 1989; Current Protocols in Molecular Biology. Ausubel el al, Eds., Wley and Sons, 1995). For

example, lambda phage cloning methodologies can be conveniently employed, using commercially available cloning systems

Lambda ZAP Express, Stratagene). Phage clones containing 254P1 D6B gene cDNAs can be identified by probing with a

labeled 254P1D6B cDNA or a fragment thereof. For example, in one embodiment, a 254P1D6B cDNA Figure 2) or a

portion thereof can be synthesized and used as a probe to retrieve overlapping and full-length cDNAs corresponding to a

254P1 D6B gene. A 254P1 D6B gene itself can be isolated by screening genomic DNA libraries, bacterial artificial chromosome

libraries (BACs), yeast artificial chromosome libraries (YACs), and the like, with 254P1D6B DNA probes or primers.

Recombinant Nucleic Acid Molecules and Host-Vector Systems

The invention also provides recombinant DNA cr RNA molecules containing a 254P1D6B polynucleotide, a fragment,

analog or homologue thereof, including but not limited to phages, plasmids, phagemids, cosmids, YACs, BACs, as well as various

viral and non-viral vectors well known in the art, and cells transformed or transfected with such recombinant DNA or RNA

molecules. Methods for generating such molecules are well known (see, for example, Sambrook et al., 1989, supra).

The invention further provides a host-vector system comprising a recombinant DNA molecule containing a

254P1D6B polynucleotide, fragment, analog or homologue thereof within a suitable prokaryotic or eukaryotic host cell.

Examples of suitable eukaryotic host cells include a yeast cell, a plant cell, or an animal cell, such as a mammalian cell or an

insect cell a baculovirus-infeclible cell such as an Sf9 o: HighFive cell). Examples of suitable mammalian cells include

various prostate cancer cell lines such as DU145 and TsuPrl, other transfectable or transducible prostate cancer cell lines,

primary cells (PrEC), as well as a number of mammalian cells routinely used for the expression of recombinant proteins 

COS, CHO, 293, 293T cells). More particularly, a polynucleotide comprising the coding sequence of 254P1D6B or a fragment,

analog or homolog thereof can be used to generate 254P1D6B proteins or fragments thereof using any number of host-vector

systems routinely used and widely known in the art
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A wide range of host-vector systems suitable for the expression of 254P1D6B proteins or fragments thereof are

available, see for example, Sambrook et al., 1989, supra; Current Protocols in Molecular Biology, 1995, supra). Preferred vectors
for mammalian expression include but are not limited to pcDNA 3.1 myc-His-tag (Invitrogen) and the retroviral vector

pSRatkneo (Muller et al., 1991, MCB 11:1785). Using these expression vectors, 254P1D6B can be expressed in several

prostate cancer and non-prostate cell lines, including for example 293, 293T, rat-1, NIH 3T3 and TsuPrl. The host-vector
systems of the invention are useful for the production of a 254P1D68 protein or fragment thereof. Such host-vector systems

can be employed to study the functional properties of 254P1 D6B and 254P1D6B mutations or analogs.

Recombinant human 254P1 D6B protein or an analog or homolog or fragment thereof can be produced by

mammalian cells transfected with a construct encoding a 254P1D6B-related nucleotide. For example, 293T cells can be
transfected with an expression plasmid encoding 254P1D6B or fragment, analog or homolog thereof, a 254P1D6B-related
protein is expressed in the 293T cells, and the recombinant 254P1D6B protein is isolated using standard purification

methods affinity purification using anti-254P1D6B antibsdies). In another embodiment, a 254P1D6B coding sequence

is subcloned into the retroviral vector pSRccMSVlkneo and used to infect various mammalian cell lines, such as NIH 3T3,
TsuPrl, 293 and rat-1 in order to establish 254P1 D6B expressing cell lines. Various other expression systems well known in
the art can also be employed. Expression constructs encoding a leader peptide joined in frame to a 254P1 D6 coding

sequence can be used for the generation of a secreted form of recombinant 254P1D6B protein.

As discussed herein, redundancy in the genetic code permits variation in 254P1D6B gene sequences. In
particular, it is known in the art that specific host species oftel have specific codon preferences, and thus one can adapt the
disclosed sequence as preferred for a desired host. For example, preferred analog codon sequences typically have rare
codons 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 species are calculated, for example, by utilizing codon
usage tables available on the INTERNET such as at URL dna.affrc.go.jp/-nakamuraicodon.html.

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

III.) 254P1D6B-related Proteins

Another aspect of the present invention provides 254P1D6B-related proteins. Specific embodiments of 254P1 DBB
proteins comprise a polypeptide having all or part of the amino acid sequence of human 254P1 D6B as shown in Figure 2 or
Figure 3. Alternatively, embodiments of 254P1D6B proteins comprise variant, homolog or analog polypeptides that have
alterations in the amino acid sequence of 254P1D6B shown in Figure 2 or Figure 3.

Embodiments of a 254P1D6B polypeptide include: a 254P1D6B polypeptide having a sequence shown in Figure 2,
a peptide sequence of a 254P1D6B as shown in Figure 2 wherein T is U; at least 10 contiguous nucleotides of a polypeptide
having the sequence as shown in Figure 2; or, at least 10 contiguous peptides of a polypeptide having the sequence as
shown in Figure 2 where T is U. For example, embodiments of 254P1 D6B peptides comprise, without limitation:
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a protein comprising, consisting essentially of, or consisting of an amino acid sequence as shown in

Figure 2A-D or Figure 3A-E;

(II) a 254P1D6B-related protein that is at least 90, 01, 92, 93, 94, 95, 96, 97, 98, 99 or 100% homologous to

an entire amino acid sequence shown in Figure 2A-D or 3A-E;

a 254P1D6B-related protein that is at least 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 or 100% identical to an

entire amino acid sequence shown in Figure 2A-D or 3A-E;

(IV) a protein that comprises at least one peptide set forth in Tables VIII to XLIX, optionally with a proviso

that it is not an entire protein of Figure 2;

a protein that comprises at least one peptide set forth in Tables VIII-XXI, collectively, which peptide is

also set forth in Tables XXII to XLIX, collectively, optionally with aproviso that it is not an entire protein of Figure 2;

(VI) a protein that comprises at least two peptides selected from the peptides set forth in Tables VIII-XLIX,

optionally with a proviso that it is not an entire protein of Figure 2;

(VII) a protein that comprises at least two peptides selected from the peptides set forth in Tables VIII to XLIX

collectively, with a proviso that the protein is not a contiguous sequence from an amino acid sequence of Figure 2;

(VIII) a protein that comprises at least one peptide selected from the peptides set forth in Tables VIII-XXI; and

at least one peptide selected from the peptides set forth in Tables XXII to XLIX, with a proviso that the protein is

not a contiguous sequence from an amino acid sequence of Figure 2;

(IX) 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,

26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3A, 3B, 3D, and 3E in any whole

number increment up to 1072 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 

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,

26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3A, 3B, 3D, and 3E, in any whole

number increment up to 1072 respectively that includes at least at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,12, 13, 14,

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;

(XI) a polypeptide comprising at least 5, 6, 7, 3, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3A, 3B, 3D, and 3E, in any whole

number increment up to 1072 respectively that includes at least at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,

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;

(XII) 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,

26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3A, 3B, 3D, and 3E, in any whole

number increment up to 1072 respectively that includes at least at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,

16, 17, 13, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a

value greater than 0.5 in the Average Flexibility profile of Figure 8;
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(XIII) a polypeptide comprising atleast 5, 6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,23,24,

26, 27, 28, 29, 30, 31, 32, 33, 34, amino acids of a protein of Figure 3A, 3B, 3D, and 3E in any whole number
increment up to 1072 respectively that includes at least at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acid position(s) having a value
greater than 0.5 in the Beta-turn profile of Figure 9;

(XIV) a polypeptide comprising at least 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up

to 1063 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 

(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,
26, 27, 28, 29, 30, 31,32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up

to 1063 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, 
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;

(XVI) 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,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up

to 1063 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, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 3L, 35 amino acid position(s) having a value greater than 0.5 in
the Percent Accessible Residues profile of Figure 7;

(XVII) 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,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35 amino acids of a protein of Figure 3C, in any whole number increment up

to 1063 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, 
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:

(XVIII) a polypeptide comprising at least 5, 6, 7, 3, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
26, 27, 28, 29, 30, 31, 32, 33, 34, amino acids of a protein of Figure 3C in any whole number increment up to

1063 respectively that includes at least at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31,32, 33, 34, 35 amino acid position(s) having a value greater than 0.5 in the
Beta-turn profile of Figure 9;

(XIX) a peptide that occurs at least twice in Tales VIII-XXI and XXII to XLIX, collectively;

(XX) a peptide that occurs at least three times in Tables VIII-XXI and XXII to XLIX, collectively;

(XXI) a peptide that occurs at least four times in Tables VIII-XXI and XXII to XLIX, collectively;

(XXII) a peptide that occurs at least five times in Tables VIII-XXI and XXII to XLIX, collectively;

(XXIII) a peptide that occurs at least once in Tables VIII-XXI, and at least once in tables XXII to XLIX;

(XXIV) a peptide that occurs at least once in Tab'es VIII-XXI, and at least twice in tables XXII to XLIX;

(XXV) a peptide that occurs at least twice in Tables VIII-XXI, and at least once in tables XXII to XLIX;

(XXVI) a peptide that occurs at least twice in Tables VIII-XXI, and at least twice in tables XXII to XLIX;
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(XXVII) a peptide which comprises one two, three, four, or five of the following characteristics, or an
cligonucleotide encoding such peptide:

i) a region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment

up to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Hydrophilicity profile of Figure 

ii) a region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment

up to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or less
than 0.5, 0.4, 0.3, 0.2, 0.1, or having a value equal ;o 0.0, in the Hydropathicity profile of Figure 6;

iii) a region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment

up to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Percent Accessible Residues profile of
Figure 7;

iv) a region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment

up to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or
greater than 0.5, 0.6, 0.7, 0.8, 0.9, or having a value equal to 1.0, in the Average Flexibility profile of Figure 8; or,

v) a region of at least 5 amino acids of a particular peptide of Figure 3, in any whole number increment
up to the full length of that protein in Figure 3, that includes an amino acid position having a value equal to or
greater than 0.5, 0.6, 0.7, 08, 0.9, or having a value equal to 1.0, in the Beta-turn profile of Figure 9;;

(XXVIII) a composition comprising a peptide of (I)-(XXVII) or an antibody or binding region thereof together with a
pharmaceutical excipient and/or in a human unit dose form.

(XXIX) a method of using a peptide of (I)-(XXVII), or an antibody or binding region thereof or a composition of
(XXVIII) in a method to modulate a cell expressing 254P1D6B;

(XXX) a method of using a peptide of (I)-(XXVII) or an antibody or binding region thereof or a composition of
(XXVIII) in a method to diagnose, prophylax, prognose, or treat an individual who bears a cell expressing
254P1D6B;

(XXXI) a method of using a peptide of (I)-(XXVII) or an antibody or binding region thereof or a composition
(XXVIII) in a method to diagnose, prophylax, prognose, or treat an individual who bears a cell expressing
254P1D6B, said cell from a cancer of a tissue listed in Table I;

(XXII) a method of using a peptide of (I)-(XXVII) or an antibody or binding region thereof or a composition of
(XXVIII) in a method to diagnose, prophylax, prognose, or treat a a cancer;

(XXXIII) a method of using a peptide of (I)-(XXVII) or an antibody or binding region thereof or a composition of
(XXVIII) in a method to diagnose, prophylax, prognose, or treat a a cancer of a tissue listed in Table I; and;

(XXXIV) a method of using a a peptide of (I)-(XXVII) or an antibody or binding region thereof or a composition
(XXVIII) in a method to identify or characterize a modulator of a cell expressing 254P1D6B

As used herein, a range is understood to specifically disclose all whole unit positions thereof.
Typical embodiments of the invention disclosed herein include 254P1D6B polynucleotides that encode specific

portions of 254P1D6B mRNA sequences (and those which are complementary to such sequences) such as those that
encode the proteins and/or fragments thereof, for example:



WO 2004/067716 PCT/US2004/001965

4, 5, 6,7, 8,9,10, 11, 12, 13, 14, 15,16, 17, 18,19,20,21, 22, 23, 24,25, 30, 35, 40, 45, 50, 55, 60,65,70,

80, 85, 90,95, 100, 105, 110, 115, 120,125,130,135,140,145, 150, 155, 160,165, 170, 175,180,185,190, 195, 200,

225, 250, 275, 300, 325, 350, 375, 400, 425, 450,475, 500, 525, 550, 575, 600, 625, 650, 675, 700, 725, 750, 775, 800,

825, 850, 875, 900, 925, 950, 975, 1000, 1025, 1050, 1060, 1070 and 1072 or more contiguous amino acids of 254P1 D6B

variant 1; the maximal lengths relevant for other variants are: variant 2, 1072 amino acids; variant 3, 1063 amino acids,

variant 5,1072 amino acids, variant 6, 1072 amino acids, and variants 4, 7-20, 1072 amino acids..

In general, naturally occurring allelic variants of human 254P1D6B share a high degree of structural identity and

homology 90% or more homology). Typically, allelic variants of a 254P1D6B protein contain conservative amino acid

substitutions within the 254P1D6B sequences described herein or contain a substitution of an amino acid from a corresponding

position in a homologue of 254P1D6B. One class of 254P1 D6B allelic variants are proteins that share a high degree of homology

with at least a small region of a particular 254P1D6B amino acid sequence, but further contain a radical departure from the

sequence, such as a non-conservative substitution, truncation, insertion orframe shift. In comparisons of protein sequences, the

terms, similarity, identity, and homology each have a distinct meaning as appreciated in the field of genetics. Moreover, orthology

and paralogy can be important concepts describing the relationship of members of a given protein family in one organism to the

members of the same family in other organisms.

Amino acid abbreviations are provided in Table II. Conservative amino acid substitutions can frequently be made

in a protein without altering either the conformation or the function of the protein. Proteins of the invention can comprise 1, 2,

3, 4, 5, 6, 7, 8, 9, 10,11, 12,13, 14, 15 conservative substitutions. Such changes include substituting any of isoleucine 

valine and leucine for any other of these hydrophobic amino acids; aspartic acid for glutamic acid and vice

versa; glutamine for asparagine and vice versa; and serine for threonine and vice versa. Other substitutions

can also be considered conservative, depending on the environment of the particular amino acid and its role in the three-

dimensional structure of the protein. For example, glycine and alanine can frequently be interchangeable, as can

alanine and valine Methionine which is relatively hydrophobic, can frequently be interchanged with leucine and

isoleucine, and sometimes with valine. Lysine and arginine are frequently interchangeable in locations in which the

significant feature of the amino acid residue is its charge and the differing pK's of these two amino acid residues are not

significant. Still other changes can be considered "conservative" in particular environments (see, e.g. Table III herein; pages

13-15 "Biochemistry" 2rd ED. Lubert Stryer ed (Stanford University); Henikoff etal., PNAS 1992 Vol 8910915-10919; Lei et

at, J Biol Chem 1995 May 19; 270(20):11882-6).

Embodiments of the invention disclosed herein include a wide variety of art-accepted variants or analogs of

254P1D6B proteins such as polypeptides having amino acid insertions, deletions and substitutions. 254P1D6B variants can

be made using methods known in the art such as site-directed mutagenesis, alanine scanning, and PCR mutagenesis. Site-

directed mutagenesis (Carter et al., Nucl. Acids Res., 13:4331 (1986); Zoller et al, Nucl. Acids Res., 10:6487 (1987)),

cassette mutagenesis (Wells et al., Gene, 34:315 (1985)), restriction selection mutagenesis (Wells et al., Philos. Trans. R.

Soc. London SerA, 317:415 (1986)) or other known techniques can be performed on the cloned DNA to produce the

254P1D6B variant DNA.

Scanning amino acid analysis can also be employed to identify one or more amino acids along a contiguous

sequence that is involved in a specific biological activity such as a protein-protein interaction. Among the preferred scanning

amino acids are relatively smlall, neulral amino acids. Such amino acids include alanine, glycine, serine, and cysteine.

Alanine is typically a preferred scanning amino acid among this group because it eliminates the side-chain beyond the beta-

carbon and is less likely to alter the main-chain conformation of the variant. Alanine is also typically preferred because it is

the most common amino acid. Further, it is frequently found in both buried and exposed positions (Creighton, The Proteins,
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Freeman Co., Chothia, J. Mol. Biol., 150:1 (1976)). If alanine substitution does not yield adequate amounts of

variant, an isosteric amino acid can be used,

As defined herein, 254P1D6B variants, analogs or homologs, have the distinguishing attribute of having at least

one epitope that is "cross reactive" with a 254P1D6B protein having an amino acid sequence of Figure 3. As used in this

sentence, "cross reactive" means that an antibody or T cell that specifically binds to a 254P1D6B variant also specifically

binds to a 254P1 D6B protein having an amino acid sequence set forth in Figure 3. A polypeptide ceases to be a variant of a

protein shown in Figure 3, when it no longer contains any epitope capable of being recognized by an antibody or T cell that

specifically binds to the starting 254P1D6B protein. Those skilled in the art understand that antibodies that recognize

proteins bind to epitopes of varying size, and a grouping of the order of about four or five amino acids, contiguous or not, is

regarded as a typical number of amino acids in a minimal epitope, See, Nair etal, J. Immunol 2000 165(12): 6949-

6955; Hebbes et al., Mol Immunol (1989) 26(9):865-73; Schwartz et al., J Immunol (1985) 135(4):2598-608.

Other classes of 254P1D6B-related protein variants share 70%, 75%, 80%, 85% or 90% or more similarity with an

amino acid sequence of Figure 3, or a fragment thereof. Another specific class of 254P1D6B protein variants or analogs

comprises one or more of the 254P1D6B biological motifs described herein or presently known in the art. Thus,

encompassed by the present invention are analogs of 254P1D6B fragments (nucleic or amino acid) that have altered

functional immunogenic) properties relative to the starting fragment. It is to be appreciated that motifs now or which

become part of the art are to be applied to the nucleic or amino acid sequences of Figure 2 or Figure 3.

As discussed herein, embodiments of the claimed invention include polypeptides containing less than the full

amino acid sequence of a 254P1D6B protein shown in Figure 2 or Figure 3. For example, representative embodiments of

the invention comprise peptides/proteins having any 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or more contiguous amino acids of

a 254P1 D3B 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 254P1D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 10 to about amino acid 20 of a 254P1D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 20 to about amino acid 30 of a 254P1D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 30 to about amino acid 40 of a 254P1D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 40 to about amino acid 50 of a 254P D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 50 to about amino acid 60 of a 254P1D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 60 to about amino acid 70 of a 254P1D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 70 to about amino acid 80 of a 254P1D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 80 to about amino acid 90 of a 254P1D6B protein shown in Figure 2 or Figure 3, polypeptides consisting of about

amino acid 90 to about amino acid 100 of a 254P1 D6B protein shown in Figure 2 or Figure 3, etc. throughout the entirety of a

254P1D6B amino acid sequence. Moreover, polypeptides consisting of about amino acid 1 (or 20 or 30 or 40 etc.) to about

amino acid 20, (or 130, or 140 or 150 etc.) of a 254P1D6B protein shown in Figure 2 or Figure 3 are embodiments of the

invention. It is to be appreciated that the starting and stopping positions in this paragraph refer to the specified position as

well as that position plus or minus 5 residues.

254P1 D6B-related proteins are generated using standard peptide synthesis technology or using chemical cleavage

methods well known in the art. Alternatively, recombinant methods can be used to generate nucleic acid molecules that encode a

254P1D6B-related protein. In one embodiment, nucleic acid molecules provide a means to generate defined fragments of a

254P1D6B protein (or variants, homologs or analogs thereof).

III.A.) Motif-bearing Protein Embodiments
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Additional illustrative embodiments of the invention disclosed herein include 254P1D6B polypeptides comprising

the amino acid residues of one or more of the biological motifs contained within a 254P1 D6B polypeptide sequence set forth
in Figure 2 or Figure 3. Various motifs are known in the art, and a protein can be evaluated for the presence of such motifs
by a number of publicly available Internet sites (see, URL addresses: pfam.wustl.edul;

searchlauncher.bcm.tmc.edulseq-search/struc-predict.html; psort.ims.u-tokyo.ac.jp/; cbs.dtu.dk/;

ebi.ac.uklinterprolscan.html; expasy.ch/tools/scnpsitl.html; EpimatrixM and Epimer Brown University,

brown.edu/ResearchTB-HIV_Lab/epimatrixepimatrix.html; and BIMAS, bimas.dcrt.nih.gov/.).

Motif bearing subsequences of all 254P1D6B variant proteins are set forth and identified in Tables VIII-XXI and
XXII-XLIX.

Table V sets forth several frequently occurring motifs based on pfam searches (see URL address pfam.wustl.edu).

The columns of Table V list motif name abbreviation, percent identity found amongst the different member of the motif
family, motif name or description and most common function; location information is included if the motif is relevant for
location.

Polypeptides comprising one or more of the 254P1 D6B motifs discussed above are useful in elucidating the
specific characteristics of a malignant phenotype in view of the observation that the 254P1D6B motifs discussed above are
associated with growth dysregulation and because 254P1D6B is overexpressed in certain cancers (See, Table I).
Casein kinase II, cAMP and camp-dependent protein kinase, and Protein Kinase C, for example, are enzymes known to be
associated with the development of the malignant phenotype (see e.g. Chen et al., Lab Invest., 78(2): 165-174 (1998);
Gaiddon etal, Endocrinology 136(10): 4331-4338 (1995); Hall et al, Nucleic Acids Research 24(6): 1119-1126 (1996);
Peterziel et al, Oncogene 18(46): 6322-6329 (1999) and O'Brian, Oncol. Rep. 305-309 (1998)). Moreover, both
glycosylation and myristoylation are protein modifications also associated with cancer and cancer progression (see e.g.
Dennis etal., Biochem. Biophys. Acta 1473(1):21-34 (1999); Raju et Exp. Cell Res. 235(1): 145-154 (1997)). Amidation
is another protein modification also associated with cancer and cancer progression (see e.g. Treston etal., J. Natl. Cancer
Inst. Monogr. 169-175 (1992)).

In another embodiment, proteins of the invention comprise one or more of the immunoreactive epitopes identified
in accordance with art-accepted methods, such as the peptides set forth in Tables VIII-XXI and XXII-XLIX. CTL epitopes can
be determined using specific algorithms to identify peptides with n a 254P1 D6B protein that are capable of optimally binding to
specified HLA alleles Table IV; EpimatrixT™ and EpimerT, Brown University, URL brown.edulResearch/TB-

HIV_Lablepimatrix/epimatrix.html; and BIMAS, URL bimas.dcrt.nih.gov/.) Moreover, processes for identifying peptides that have
sufficient binding affinity for HLA molecules and which are correlated with being immunogenic epitopes, are well known in the
art, and are carried out without undue experimentation. In addition, processes for identifying peptides that are immunogenic
epitopes, are well known in the art, and are carried out without undue experimentation either in vitro or in vivo.

Also known in the art are principles for creating ana ogs of such epitopes in order to modulate immunogenicity. For
example, one begins with an epitope that bears a CTL or HTL motif (see, the HLA Class I and HLA Class II
motifs/supermotifs of Table IV). The epitope is analoged by substituting out an amino acid at one of the specified positions,
and replacing it with another amino acid specified for that position. For example, on the basis of residues defined in Table
IV, one can substitute out a deleterious res due in favor of any other residue, such as a preferred residue; substitute a less-
preferred residue with a preferred residue; or substitute an originally-occurring preferred residue with another preferred
residue. Substitutions can occur at primary anchor positions or at other positions in a peptide; see, Table IV.

A variety of references reflect the art regarding the identification and generation of epitopes in a protein of interest
as well as analogs thereof. See, for example, WO 97i33602 to Chesnut et Sette, Immunogenetics 1999 50(3-4): 201-
212; Sette et al., J. Immunol. 2001 166(2): 1389-1397; Sidney et al, Hum. Immunol. 1997 58(1): 12-20; Kondo et a.,
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Immunogenetics 1997 45(4): 249-258; Sidney etal., J. Immunol. 1993 157(8): 3480-90; and Falk et al., Nature 351: 290-6

(1991); Hunt et al., Science 255:1261-3 (1992); Parker et al., J. Immunol. 149:3580-7 (1992); Parker et al., J. Immunol.

152:163-75 (1994)); Kast et 1994 152(8): 3904-12; Borras-Cuesta et al., Hum. Immunol. 2000 61(3): 266-278; Alexander

et al., J. Immunol. 2000 164(3); 164(3): 1625-1633; Alexander et al., PMID: 7895164, UI: 95202582; O'Sullivan etal., J.

Immunol. 1991 147(8): 2663-2669; Alexander et al., Immunity 1994 751-761 and Alexander er al., Immunol. Res. 1998

18(2): 79-92.

Related embodiments of the invention include polypeptides comprising combinations of the different motifs set

forth in Table VI, and/or, one or more of the predicted CTL epitopes of Tables VIII-XXI and XXII-XLIX, and/or, one or more of

the predicted HTL epitopes of Tables XLVI-XLIX, and/or, one or more of the T cell binding motifs known in the art. Preferred

embodiments contain no insertions, deletions or substitutions either within the motifs or within the intervening sequences of

the polypeptides. In addition, embodiments which include a number of either N-terminal and/or C-terminal amino acid

residues on either side of these motifs may be desirable (to, for example, include a greater portion of the polypeptide

architecture in which the motif is located). Typically, the number of N-terminal and/or C-terminal amino acid residues on

either side of a motif is between about 1 to about 100 amino acid residues, preferably 5 to about 50 amino acid residues.

254P1D6B-related proteins are embodied in many forms, preferably in isolated form. A purified 254P1D6B protein

molecule will be substantially free of other proteins or molecules that impair the binding of 254P1D6B to antibody, T cell or

other ligand. The nature and degree of isolation and purification will depend on the intended use. Embodiments of a

254P1D6B-related proteins include purified 254P1D6B-related proteins and functional, soluble 254P1D6B-related proteins.

In one embodiment, a functional, soluble 254P1 D6B protein or fragment thereof retains the ability to be bound by antibody, T

cell or other ligand.

The invention also provides 254P1D6B proteins comprising biologically active fragments of a 254P1 D6B amino

acid sequence shown in Figure 2 or Figure 3. Such proteins exhibit properties of the starting 254P1D6B protein, such as the

ability to elicit the generation of antibodies that specifically bind an epitope associated with the starting 254P1D6B protein; to

be bound by such antibodies; to elicit the activation of HTL or CTL; and/or, to be recognized by HTL or CTL that also

specifically bind to the starting protein.

254P1D6B-related polypeptides that contain particularly interesting structures can be predicted and/or identified using

various analytical techniques well known in the art, including, for example, the methods of Chou-Fasman, Garnier-Robson, Kyte-

Doolittle, Eisenberg, Karplus-Schultz or Jameson-Wolf analysis, or based on immunogenicity. Fragments that contain such

structures are particularly useful in generating subunit-specific anti-254P1 D6B antibodies or T cells or in identifying cellular factors

that bind to 254P1D6B, For example, hydrophilicity profiles can be generated, and immunogenic petide fragments identified,

using the method of Hopp, T.P. and Woods, 1981, Proc. Natl. Acad, Sci. U.S.A. 78:3824-3828. Hydropathicity profiles

can be generated, and immunogenic peplide fragments identified, using the method of Kyte, J. and Doolittle, 1982, J

Mol. Biol. 157:105-132. Percent Accessible Residues profiles can be generated, and immunogenic peptide fragments

Identified, using the method of Janin 1979, Nature 277:491-492. Average Flexibility profiles can be generated, and

immunogenic peptide fragments identified, using the method of Bhaskaran Ponnuswamy 1988, Int. J. Pept. Protein

Res. 32:242-255. Beta-turn profiles can be generated, and mmunogenic peptide fragments identified, using the method of

Deleage, Roux 1987, Protein Engineering 1:289-294

CTL epitopes can be determined using specific algorithms to identify peptides within a 254P1D6B protein that are

capable of optimally binding to specified HLA alleles by using the SYFPEITHI site at World Wide Web URL syfpeithi.bmi-

heidelberg.com/; the listings in Table EpimatrixTM  nd EpimerTM Brown University, URL (brown.edu/Research/TB-

HIVLablepimatrix/epimatrix.html); and BIMAS, URL bimas.dcrt.nih.gov/). Illustrating this, peptide epitopes from 254P1D6B that

are presented in the context of human MHC Class I molecules, HLA-A1, A2, A3, All, A24, 87 and B35 were predicted
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(see, Tables VIII-XXI, XXII-XLIX). Specifically, the complete amino acid sequence of the 254P1D6B protein and

relevant portions of other variants, for HLA Class I predictions 9 flanking residues on either side of a point mutation or

exon juction, and for HLA Class II predictions 14 flanking residues on either side of a point mutation or exon junction

corresponding to that variant, were entered into the HLA Peptide Motif Search algorithm found in the Bioinformatics and

Molecular Analysis Section (BIMAS) web site listed above; in addition to the site SYFPEITHI, at URL syfpeithi.bmi-

heidelberg.com/.

The HLA peptide motif search algorithm was developed by Dr. Ken Parker based on binding of specific peptide

sequences in the groove of HLA Class I molecules, in particular HLA-A2 (see, Falk etal., Nature 351: 290-6 (1991);

Hunt et al., Science 255:1261-3 (1992); Parker at al., J. Immunol. 149:3580-7 (1992); Parker et al., J. Immunol. 152:163-75

(1994)). This algorithm allows location and ranking of 8-mer, 9-mer, and 10-mer peptides from a complete protein sequence

for predicted binding to HLA-A2 as well as numerous other HLA Class I molecules. Many HLA class I binding peptides are

10 or 11-mers. For example, for Class I HLA-A2, the epitopes preferably contain a leucine or methionine at

position 2 and a valine or leucine at the C-terminus (see, Parker et al., J. Immunol. 149:3580-7 (1992)).

Selected results of 254P1D6B predicted binding peptides are shown in Tables VIII-XXI and XXII-XLIX herein. In Tables VIII-

XXI and XXII-XLVII, selected candidates, 9-mers and 10-mers, for each family member are shown along with their location,

the amino acid sequence of each specific peptide, and an estimated binding score. In Tables XLVI-XLIX, selected

candidates, 15-mers, for each family member are shown along with their location, the amino acid sequence of each specific

peptide, and an estimated binding score. The binding score corresponds to the estimated half time of dissociation of

complexes containing the peptide at 37oC at pH 6.5. Peptides with the highest binding score are predicted to be the most

tightly bound to HLA Class I on the cell surface for the greatest period of time and thus represent the best immunogenic

targets for T-cell recognition.

Actual binding of peptides to an HLA allele can be evaluated by stabilization of HLA expression on the antigen-

processing defective cell line T2 (see, Xue etal., Prostate 30:73-8 (1997) and Peshwa etal., Prostate 36:129-33

(1998)). Immunogenicity of specific peptides can be evaluated in vitro by stimulation of CD8+ cytotoxic T lymphocytes (CTL)

in the presence of antigen presenting cells such as dendritic cells.

It is to be appreciated that every epitope predicted by the BIMAS site, EpimerTM and EpimatrixTM sites, or specified

by the HLA class I or class II motifs available in the art or which become part of the art such as set forth in Table IV (or

determined using World Wide Web site URL syfpeithi.bmi-heidelberg.com/, or BIMAS, bimas.dcrt.nih.gov/) are to be "applied"

to a 254P1D6B protein in accordance with the invention. As used in this context "applied" means that a 254P1D6D protein is

evaluated, visually or by computer-based patterns finding methods, as appreciated by those of skill in the relevant art.

Every subsequence of a 254P1D6B protein of 8, 9, 10, or 11 amino acid residues that bears an HLA Class I motif, or a

subsequence of 9 or more amino acid residues that bear an HLA Class II motif are within the scope of the invention.

III.B.) Expression of 254P1D6B-related Proteins

In an embodiment described in the examples that follow, 254P1D6B can be conveniently expressed in cells (such

as 293T cells) transfected with a commercially available expression vector such as a CMV-driven expression vector

encoding 254P1 D6B with a C-terminal 6XHis and MYC tag (pcDNA3.1/mycHIS, Invitrogen or Tag5, GenHunter Corporation,

Nashville TN). The Tag5 vector provides an IgGK secretion signal that can be used to facilitate the production of a secreted

254P1D6B protein in transfected cells. The secreted HIS-tagged 254P1D6B in the culture media can be purified, using

a nickel column using standard techniques.

III.C.) Modifications of 254P1D6B-related Proteins
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Modifications of 254P1D6B-related proteins such as covalent modifications are included within the scope of this
invention. One type of covalent modification includes reacting targeted amino acid residues of a 254P1D6B polypeptide with
an organic derivatizing agent that is capable of reacting with selected side chains or the N- or C- terminal residues of a
254P1D6B protein. Another type of covalent modification of a 254P1D6B polypeptide included within the scope of this
invention comprises altering the native glycosylation pattern of a protein of the invention. Another type of covalent
modification of 254P1 DBB comprises linking a 254P1D6B polypeptide to one of a variety of nonproteinaceous polymers, e.g.,
polyethylene glycol (PEG), polypropylene glycol, or polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835;
4,496,689; 4,301,144; 4,670,417; 4,791,192 or 4,179,337.

The 254P1D6B-related proteins of the present invention can also be modified to form a chimeric molecule
comprising 254P1D6B fused to another, heterologous polypeptide or amino acid sequence. Such a chimeric molecule can
be synthesized chemically or recombinantly. A chimeric molecule can have a protein of the invention fused to another
tumor-associated antigen or fragment thereof. Alternatively, a protein in accordance with the invention can comprise a fusion
of fragments of a 254P1D6B sequence (amino or nucleic acid) such that a molecule is created that is not, through its length,
directly homologous to the amino or nucleic acid sequences shown in Figure 2 or Figure 3. Such a chimeric molecule can
comprise multiples of the same subsequence of 254P1D6B. A chimeric molecule can comprise a fusion of a 254P1 D6B-
related protein with a polyhistidine epitope tag, which provides an epitope to which immobilized nickel can selectively bind,
with cytokines or with growth factors. The epitope tag is generally placed at the amino- or carboxyl- terminus of a 254P1D6B
protein. In an alternative embodiment, the chimeric molecule can comprise a fusion of a 254P1D6B-related protein with an
immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric molecule (also referred to as
an "immunoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The ig fusions preferably include the
substitution of a soluble (transmembrane domain deleted or inactivated) form of a 254P1D6B polypeptide in place of at least
one variable region within an Ig molecule. In a preferred embodiment, the immunoglobulin fusion includes the hinge, CH2
and CH3, or the hinge, CHI, CH2 and CH3 regions of an IgGI molecule. For the production of immunoglobulin fusions see,

U.S. Patent No. 5,428,130 issued June 27, 1995.

III.D.) Uses of 254P1D6B-related Proteins

The proteins of the invention have a number of different specific uses. As 254P1D6B is highly expressed in
prostate and other cancers, 254P1D6B-related proteins are used in methods that assess the status of 254P1D6B gene
products in normal versus cancerous tissues, thereby elucidating the malignant phenotype. Typically, polypeptides from
specific regions of a 254P1D6B protein are used to assess the presence of perturbations (such as deletions, insertions, point
mutations etc.) in those regions (such as regions containing one or more motifs). Exemplary assays utilize antibodies or T
cells targeting 254P 1 D6B-related proteins comprising the amino acid residues of one or more of the biological motifs
contained within a 254P1D6B polypeptide sequence in order to evaluate the characteristics of this region in normal versus
cancerous tissues or to elicit an immune response to the epitope. Alternatively, 254P1D6B-related proteins that contain the
amino acid residues of one or more of the biological motifs in a 254P1D6B protein are used to screen for factors that interact
with that region of 254P1 D6B.

254P1D6B protein fragments/subsequences are particularly useful in generating and characterizing domain-specific
antibodies antibodies recognizing an extracellular or intracellular epitope of a 254P1D6B protein), for identifying agents or
cellular factors that bind to 254P1D6B or a particular structural domain thereof, and in various therapeutic and diagnostic contexts,
including but not limited to diagnostic assays, cancer vaccines and methods of preparing such vaccines.

Proteins encoded by the 254P1D6B genes, or by analogs, homologs or fragments thereof, have a variety of uses,
including but not limited to generating antibodies and in methods for identifying ligands and other agents and cellular



WO 2004/067716 PCT/US2004/001965

constituents that bind to a 254P1D6B gene product. Antibodies raised against a 254P1D6B protein or fragment thereof are
useful in diagnostic and prognostic assays, and imaging methodologies in the management of human cancers characterized
by expression of 254P1D6B protein, such as those listed in Table I. Such antibodies can be expressed intracellularly and
used in methods of treating patients with such cancers. 254P1D6B-related nucleic acids or proteins are also used in
generating HTL or CTL responses.

Various immunological assays useful for the detection of 254P1D6B proteins are used, including but not limited to
various types of radioimmunoassays, enzyme-linked immunoscrbent assays (ELISA), enzyme-linked immunofluorescent assays
(ELIFA), immunocytochemical methods, and the like. Antibodies can be labeled and used as immunological imaging reagents
capable of detecting 254P1D6B-expressing cells in radioscintigraphic imaging methods). 254P1D6B proteins are also
particularly useful in generating cancer vaccines, as further described herein.

IV.) 254P1 D6B Antibodies

Another aspect of the invention provides antibodies that bind to 254P1D6B-related proteins. Preferred antibodies
specifically bind to a 254P1D6B-related protein and do not bind (or bind weakly) to peptides or proteins that are not 254P1D6B-
related proteins under physiological conditions. In this context, examples of physiological conditions include: 1) phosphate
buffered saline; 2) Tris-buffered saline containing 25mM Tris and 150 mM NaCI; or normal saline NaCI); 4) animal serum
such as human serum; or, 5) a combination of any of 1) through these reactions preferably taking place at pH 7.5, alternatively
in a range of pH 7.0 to 8.0, or alternatively in a range of pH 6.5 to 8.5; also, these reactions taking place at a temperature
between 4CC to 37°C. For example, antibodies that bind 254P1D6B can bind 254P1D6B-related proteins such as the homologs
or analogs thereof.

254P1D6B antibodies of the invention are particula-ly useful in cancer (see, Table I) diagnostic and prognostic
assays, and imaging methodologies. Similarly, such antibodies are useful in the treatment, diagnosis, and/or prognosis of
other cancers, to the extent 254P1D6B is also expressed or overexpressed in these other cancers. Moreover, intracellularly
expressed antibodies single chain antibodies) are therapeutically useful in treating cancers in which the expression of
254P1D68 is involved, such as advanced or metastatic prostate cancers.

The invention also provides various immunological assays useful fcr the detection and quantification of 254P1D6B and
mutant 254P1D6B-related proteins. Such assays can comprise one or more 254P1D6B antibodies capable of recognizing and
binding a 254P1D6B-related protein, as appropriate. These assays are performed within various immunological assay formats
well known in the art, including but not limited to various types of radioimmunoassays, enzyme-linked immunosorbent assays
(ELISA), enzyme-linked immunofluorescent assays (ELIFA), and the like.

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

In addition, immunological imaging methods capable of detecting prostate cancer and other cancers expressing
254P1D6B are also provided by the invention, including but not limited to radioscintigraphic imaging methods using labeled
254P1D6B antibodies. Such assays are clinically useful in the detection, monitoring, and prognosis of 254P1D6B expressing
cancers such as prostate cancer.

254P1 D6B antibodies are also used in methods for purifying a 254P1 D6B-related protein and for isolating 254P1D6B
homologues and related molecules. For example, a method of purifying a 254P1D6B-related protein comprises incubating a
254P1D6B antibody, which has been coupled to a solid matrix, with a lysate or other solution containing a 254P1D6B-related
protein under conditions that permit the 254P1D6B antibody to bind to the 254P1D6B-related protein; washing the solid matrix to
eliminate impurities; and eluting the 254P1D6B-related protein from the coupled antibody. Other uses of 254P1D6B antibodies
in accordance with the invention include generatng anti-idiotypic antibodies that mimic a 254P1D6B protein.
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Various methods for the preparation of antibodies are well known in the art. For example, antibodies can be prepared

by immunizing a suitable mammalian host using a 254P1D6B-related protein, peptide, or fragment, in isolated or

immunoconjugated form (Antibodies: A Laboratory Manual, CSH Press, Eds., Harlow, and Lane (1988): Harlow, Antibodies, Cold

Spring Harbor Press, NY (1989)). In addition, fusion proteins of 254P106B can also be used, such as a 254P1D6B GST-fusion

protein. In a particular embodiment, a GST fusion protein comprising all or most of the amino acid sequence of Figure 2 or Figure

3 is produced, then used as an immunogen to generate appropriate antibodies. In another embodiment, a 254P1D6B-related

protein is synthesized and used as an immunogen.

In addition, naked DNA immunization techniques known in the art are used (with or without purified 254P1D6B-related

protein or 254P1D6B expressing cells) to generate an immune response to the encoded immunogen (for review, see Donnelly et

al., 1997, Ann. Rev. Immunol. 15: 617-648).

The amino acid sequence of a 254P1D6B protein as shown in Figure 2 or Figure 3 can be analyzed to select specific

regions of the 254P1D6B protein for generating antibodies. For example, hydrophobicity and hydrophilicity analyses of a

254P1D6B amino acid sequence are used to identify hydrophili: regions in the 254P1D6B structure. Regions of a 254P1D6B

protein that show immunogenic structure, as well as other regions and domains, can readily be identified using various other

methods known in the art, such as Chou-Fasman, Garnier-Robson, Kyte-Doolittle, Eisenberg, Karplus-Schultz or Jameson-Wcif

analysis. Hydrophilicity profiles can be generated using the method of Hopp, T.P. and Woods, 1981, Proc. Natl. Acad.

Sci. U.S.A. 78:3824-3828. Hydropathicity profiles can be generated using the method of Kyte, J. and Doolittle, 1982, J.

Mol. Biol. 157:105-132. Percent Accessible Residues profiles can be generated using the method of Janin 1979,

Nature 277:491-492. Average Flexibility profiles can be generated using the method of Bhaskaran Ponnuswamy PK.,

1988, Int. J. Pept. Protein Res. 32:242-255. Beta-turn profiles can be generated using the method of Deleage, Roux B.,

1987, Protein Engineering 1:289-294. Thus, each region identified by any of these programs or methods is within the scope of

the present invention. Methods for the generation of 254P1 D6B antibodies are further illustrated by way of the examples provided

herein. Methods for preparing a protein or polypeptide for use as an immunogen are well known in the art. Also well known in the

art are methods for preparing immunogenic conjugates of a protein with a carrier, such as BSA, KLH or other carrier protein. In

some circumstances, direct conjugation using, for example, carbodiimide reagents are used; in other instances linking reagents

such as those supplied by Pierce Chemical Co., Rockford, IL, are effective. Administration of a 254P1D6B immunogen is often

conducted by injection over a suitable time period and with use of a suitable adjuvant, as is understood in the art, During the

immunization schedule, titers of antibodies can be taken to determine adequacy of antibody formation.

254P1D6B monoclonal antibodies can be produced by various means well known in the art. For example, immortalized

cell lines that secrete a desired monoclonal antibody are prepared using the standard hybridoma technology of Kohler and

Milstein or modifications that immortalize antibody-producing B cells, as is generally known. Immortalized cell lines that secrete

the desired antibodies are screened by immunoassay in which the antigen is a 254P1D6B-related protein. When the appropriate

immortalized cell culture is identified, the cells can be expanded and antibodies produced either from in vitro cultures or from

ascites flu d.

The antibodies or fragments of the invention can also be produced, by recombinant means, Regions that bind

specifically to the desired regions of a 254P1D6B protein can also be produced in the context of chimeric or complementarity-

determining region (CDR) grafted antibodies of multiple species origin. Humanized or human 254P1 D6B antibodies can also be

produced, and are preferred for use in therapeutic contexts. Methods for humanizing murine and other non-human antibodies, by

substituting one or more of the non-human antibody CDRs for corresponding human antibody sequences, are well known (see for

example, Jones et 1986, Nature 321. 522-525; Riechmann etal, 1988, Nature 332: 323-327; Verhoeyen et al., 1988, Science

239: 1534-1536). See also, Carter etal., 1993, Proc. Nal. Acad. Sci. USA 89: 4285 and Sims et al., 1993, J. Immunol. 151: 2296.
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Methods for producing fully human monoclonal antibodies include phage display and transgenic methods (for review,

see Vaughan etal., 1998, Nature Biotechnology 16: 535-539). Fully human 254P1D6B monoclonal antibodies can be generated

using cloning technologies employing large human Ig gene combinatorial libraries phage display) (Griffiths and Hoogenboom,

Building an in vitro immune system: human antibodies from phage display libraries. In: Protein Engineering of Antibody Molecules

for Prophylactic and Therapeutic Applications in Man, Clark, M. Nottingham Academic, pp 45-64 (1993); Burton and Barbas,

Human Antibodies from combinatorial libraries. Id., pp 65-82). Fully human 254P1D6B monoclonal antibodies can also be

produced using transgenic mice engineered to contain human inmunoglobulin gene loci as described in PCT Patent Application

W098/24893, Kucherlapati and Jakobovits et al., published December 3,1997 (see also, Jakobovits, 1998, Exp. Opin. Invest.

Drugs 607-614; US. patents 6,162,963 issued 19 December 2000; 6,150,584 issued 12 November 2000; and, 6,114598

issued 5 September 2000). This method avoids the in vitro manipulation required with phage display technology and efficiently

produces high affinity authentic human antibodies.

Reactivity of 254P1D6B antibodies with a 254P1D6B-related protein can be established by a number of well known

means, including Western blot, immunoprecipitation, ELISA, and FACS analyses using, as appropriate, 254P1D6B-related

proteins, 254P1D6B-expressing cells or extracts thereof. A 254P1 D6B antibody or fragment thereof can be labeled with a

detectable marker or conjugated to a second molecule. Suitable detectable markers include, but are not limited to, a

radioisotope, a fluorescent compound, a bioluminescent compound, chemiluminescent compound, a metal chelator or an

enzyme. Further, bi-specific antibodies specific for two or more 254P1D6B epitopes are generated using methods generally

known in the art. Homodimeric antibodies can also be generated by cross-linking techniques known in the art Wolff et

al, Cancer Res. 53: 2560-2565).

254P1D6B Cellular Immune Responses

The mechanism by which T cells recognize antigens has been delineated. Efficacious peptide epitope vaccine

compositions of the invention induce a therapeutic or prophylactic immune responses in very broad segments of the world-

wide population. For an understanding of the value and efficacy of compositions of the invention that induce cellular immune

responses, a brief review of immunology-related technology is provided.

A complex of an HLA molecule and a peptidic antigen acts as the ligand recognized by HLA-restricted T cells

(Buus, S, et Cell47:1071, 1986; Babbitt, B. P. et al., Nature 317:359, 1985; Townsend, A. and Bodmer, Annu. Rev.

Immunot. 7:601, 1989; Germain, R. Annu. Rev. Immunol. 11:403, 1993). Through the study of single amino acid

substituted antigen analogs and the sequencing of endogenously bound, naturally processed peptides, critical residues that
correspond to motifs required for specific binding to HLA antigen molecules have been identified and are set forth in Table IV
(see also, Southwood, et al., J. immunol, 160:3363, 19E8; Rammensee, et al, Immunogenetics 41:178, 1995;
Rammensee etal., SYFPEITHI, access via World Wide Web at URL (134.2.96.221/scripts.hlaserver.dll/home.htm); Sette, A.
and Sidney, J. Curr. Opin. Immuncl. 10:478, 1998; Engelhard, V. Curr. Opin. Immunol. 6:13, 1994; Sette, A and Grey, H.

Curr. Opin. Immuno. 4:79, 1992; Sinigaglia, F. and Hammer, J. Curr. Biol, 6:52, 1994; Ruppert et al., Cell 74:929-937.
1993; Kondo et al, J. Immunol. 155:4307-4312, 1995; Sidney et J. Immunol. 157:3480-3490, 1996; Sidney et al., Human

Immunol. 45:79-93, 1996; Sette, A. and Sidney, J. Immunogenetics 1999 Nov; 50(3-4):201-12, Review).

Furthermore, K-ray crystallographic analyses of HLA-peptide complexes have revealed pockets within the peptide
binding cleft/groove of HLA molecules which accommodate, in an allele-specific mode, residues borne by peptide ligands;
Ihese residues in turn determine the HLA binding capacity of the peptides in which they are present. (See, Madden,
D.R. Annu. Rev. Immunol. 13:587, 1995; Smith, et al., Immunity 4:203, 1996; Fremont et al., Immunity 8:305, 1998; Stern et
al., Structure 2:245, 1994; Jones, E.Y. Curr. Opin. Immunol. 9:75, 19971 Brown, J. H. et al., Nature 364:33, 1993; Guo, H. C.
et al., Proc. Natl. Acad Sci. USA 90:8053, 1993; Guo, H. C. et al., Nature 360:364, 1992; Silver, M. L. et al., Nature 360:367,



WO 2004/067716 PCT/US2004/001965

1992; Matsumura, M. etal., Science 257:927, 1992; Madden et Cell70:1035, 1992; Fremont, D. H. et Science

257:919, 1992; Saper, M. Bjorkman, P. J. and Wiley, D. J. Mol. Biol. 219:277, 1991.)

Accordingly, the definition of class I and class II allele-specific HLA binding motifs, or class I or class II supermotifs

allows identification of regions within a protein that are correlated with binding to particular HLA antigen(s).

Thus, by a process of HLA motif identification, candidates for epitope-based vaccines have been identified; such

candidates can be further evaluated by HLA-peptide binding assays to determine binding affinity and/or the time period of

association of the epitope and its corresponding HLA molecule. Additional confirmatory work can be performed to select,
amongst these vaccine candidates, epitopes with preferred characteristics in terms of population coverage, and/or

immunogenicity.

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

1) Evaluation of primary T cell cultures from norma individuals (see, Wentworth, P. A. et al., Mo. Immunol.

32:603, 1995; Celis, E, et al, Proc. Natl. Acad. Sc. USA 91:2105, 1994; Tsai, V. et J. Immunof. 158:1796, 1997;

Kawashima, I. et al., Human Immurnl. 59:1, 1998). This procedure involves the stimulation of peripheral blood lymphocytes

(PBL) from normal subjects with a test peptide in the presence of antigen presenting cells in vitro over a period of several

weeks. T cells specific for the peptide become activated during this time and are detected using, a lymphokine- or
1Cr-release assay involving peptide sensitized target cells.

2) Immunization of HLA transgenic mice (see, e.g, Wentworth, P. A. et al., J. Immunol. 26:97, 1996; Wentworth, P.

A. et al., Int. Immunol. 8:651,1996; Alexander, J. et al., J. Immunol. 159:4753, 1997). For example, in such methods

peptides in incomplete Freund's adjuvant are administered subcutaneously to HLA transgenic mice. Several weeks following
immunization, splenocytes are removed and cultured in vitro in the presence of test peptide for approximately one week.

Peptide-specific T cells are detected using, a 51Cr-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 effectively vaccinated

and/or from chronically ill patients (see, Rehermann, B. et al., J. Exp. Med. 181:1047, 1995; Doolan, D. L. et al.,

Immunity7:97, 1997; Bertoni, R. et al., J. Clin. Invest 100:503, 1997; Threlkeld, S. C. et at., J. Immunol. 159:1648, 1997;

Diepolder, H. M. et a, J. Virol. 71:6011, 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 activation of"memory" T cells, as compared to "naive" T cells. At

the end of the culture period, T cell activity is detected using assays including 5 1Cr release involving peptide-sensitized
targets, T cell proliferation, or lymphokine release.

VI.) 254P1D6B Transqenic Animals

Nucleic acids that encode a 254P1D6B-related pro:ein can also be used to generate either transgenic animals or
'knock out" animals that, in turn, are useful in the development and screening of therapeutically useful reagents. In
accordance with established techniques, cDNA encoding 254P1D6B can be used to clone genomic DNA that encodes
254P1D6B. The cloned genomic sequences can then be used to generate transgenic animals containing cells that express
DNA that encode 254P1D6B. Methods for generating transgenic animals, particularly animals such as mice or rats, have
become conventional in the art and are described, for exampe, 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 254P1D6B transgene incorporation
with tissue-specific enhancers.
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Transgenic animals that include a copy of a transgene encoding 254P1D6B can be used to examine the effect of

increased expression of DNA that encodes 254P1D6B. Such animals can be used as tester animals for reagents thought to

confer protection from, for example, pathological conditions associated with its overexpression. In accordance with this

aspect of the invention, an animal is treated with a reagent and a reduced incidence of a pathological condition, compared to

untreated animals that bear the transgene, would indicate a potential therapeutic intervention for the pathological condition.

Alternatively, non-human homologues of 254P1 D6B can be used to construct a 254P1 D6B "knock out" animal that

has a defective or altered gene encoding 254P1D6B as a result of homologous recombination between the endogenous

gene encoding 254P1D6B and altered genomic DNA encoding 254P1D6B introduced into an embryonic cell of the animal.

For example, cDNA that encodes 254P1D6B can be used to clone genomic DNA encoding 254P1D6B in accordance with

established techniques. A portion of the genomic DNA encoding 254P1D6B can be deleted or replaced with another gene,

such as a gene encoding a selectable marker that can be used to monitor integration. Typically, several kilobases of

unaltered flanking DNA (both at the 5' and 3' ends) are included in the vector (see, Thomas and Capecchi, Cell, 51:503

(1987) for a description of homologous recombination vectors). The vector is introduced into an embryonic stem cell line

by electroporation) and cells in which the introduced DNA has homologously recombined with the endogenous DNA

are selected (see, Li et al., Cell, 69:915 (1992)). The selected cells are then injected into a blastocyst of an animal

a mouse or rat) to form aggregation chimeras (see, Bradley, in Teratocarcinomas and Embryonic Stem Cells: A

Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 113-152). A chimeric embryo can then be implanted into a

suitable pseudopregnant female foster animal, and the embryo brought to term to create a "knock out" animal, Progeny

harboring the homologously recombined DNA in their germ cells can be identified by standard techniques and used to breed

animals in which all cells of the animal contain the homologously 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 254P1D6B polypeptide.

VII.) Methods for the Detection of 254P1 D6B

Another aspect of the present invention relates to methods for detecting 254P1 D6B polynucleotides and 254P1D6B-

related proteins, as well as methods for identifying a cell that expresses 254P1D6B. The expression profile of 254P1D6B makes

it a diagnostic marker for metastasized disease. Accordingly, the status of 254P1 D6B gene products provides information

useful for predicting a variety of factors including susceptibility to advanced stage disease, rate of progression, and/or tumor

aggressiveness. As discussed in detail herein, the status of 254P1 D6B gene products in patient samples can be analyzed by a

variety protocols that are well known in the art including immunohistochemical analysis, the variety of Northern blotting techniques

including in situ hybridization, RT-PCR analysis (for example on laser capture micro-dissected samples), Western blot analysis

and tissue array analysis.

More particularly, the Invention provides assays for the detection of 254P1D6B polynucleotides in a biological sample,

such as serum, bone, prostate, and other tissues, urine, semen, cell preparations, and the like. Detectable 254P1D6B

polynucleotides include, for example, a 254P1 D6B gene or fragment thereof, 254P1 D6B mRNA, alternative splice vaiant

254P1D6B mRNAs, and recombinant DNA or RNA molecules that contain a 254P1D6B polynucleotide. A number of methods for

amplifying and/or detecting the presence of 254P1D6B polynucleotides are well known in the art and can be employed in the

practice of this aspect of the invention.

In one embodiment, a method for detecting a 254P1D6B mRNA in a biological sample comprises producing cDNA

from the sample by reverse transcription using at least one primer; amplifying the cDNA so produced using a 254P1D6B

polynucleotides as sense and antisense primers to amplify 254P1D6B cDNAs therein; and detecting the presence of the

amplified 254P1D6B cDNA. Optionally, the sequence of the amplified 254P1 06B cDNA can be determined.
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In another embodiment, a method of detecting a 254P1D6B gene in a biological sample comprises first isolating

genomic DNA from the sample; amplifying the isolated genomic DNA using 254P1D6B polynucleotides as sense and
antisense primers; and detecting the presence of the amplified 254P1D6B gene. Any number of appropriate sense and
antisense probe combinations can be designed from a 254P1D6B nucleotide sequence (see, Figure 2) and used for this
purpose.

The invention also provides assays for detecting the presence of a 254P1D6B protein in a tissue or other biological

sample such as serum, semen, bone, prostate, urine, cell preparations, and the like. Methods for detecting a 254P1D6B-related

protein are also well known and include, for example, immunoprecipitation, immunohistochemical analysis, Western blot analysis,
molecular binding assays, ELISA, ELIFA and the like. For example, a method of detecting the presence of a 254P1D6B-related
protein in a biological sample comprises first contacting the sample with a 254P1D6B antibody, a 254P1D6B-reactive

fragment thereof, or a recombinant protein containing an antigen-binding region of a 254P1D6B antibody; and then detecting
the binding of 254P1D6B-related protein in the sample.

Methods for identifying a cell that expresses 254P1D6B are also within the scope of the invention. In one embodiment,
an assay for identifying a cell that expresses a 254P1 D6B gene comprises detecting the presence of 254P1 D6B mRNA in the cell.
Methods for the detection of particular mRNAs in cells are well lnown and include, for example, hybridization assays using
complementary DNA probes (such as in situ hybridization using labeled 254P1D6B riboprobes, Northern blot and related
techniques) and various nucleic acid amplification assays (such as RT-PCR using complementary primers specific for 254P1D6B,
and other amplification type detection methods, such as, for example, branched DNA, SISBA, TMA and the like), Alternatively, an
assay for identifying a cell that expresses a 254P1D6B gene comprises detecting the presence of 254P1D6B-related protein in the
cell or secreted by the cell. Various methods for the detection of proteins are well known in the art and are employed for the
detection of 254P1D6B-related proteins and cells that express 254P1D6B-related proteins.

254P1D6B expression analysis is also useful as a toc for identifying and evaluating agents that modulate 254P1 D6B
gene expression. For example, 254P1D6B expression is signi-icantly upregulated in prostate cancer, and is expressed in
cancers of the tissues listed in Table I. Identification of a molecule or biological agent that inhibits 254P1D6B expression or
over-expression in cancer cells is of therapeutic value. For example, such an agent can be identified by using a screen that
quantifies 254P1D6B expression by RT-PCR, nucleic acid hybridization or antibody binding.

VIII.) Methods for Monitoring the Status of 254P1 DB-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 to precancerous and then cancerous states (see, Alers et at, Lab
Invest. 77(5): 437-438 (1997) and Isaacs et al, Cancer Surv. 23: 19-32 (1995)). In this context, examining a biological
sample for evidence of dysregulated cell growth (such as abe-rant 254P1 D6B expression in cancers) allows for early
detection of such aberrant physiology, before a pathologic state such as cancer has progressed to a stage that therapeutic
options are more limited and or the prognosis is worse. In such examinations, the status of 254P1D6B in a biological sample
of interest can be compared, for example, to the status of 254P1D6B in a corresponding normal sample a sample from
that individual or alternatively another individual that is not affected by a pathology). An alteration in the status of 254P1D6B
in the biological sample (as compared to the normal sample) provides evidence of dysregulated cellular growth. In addition
to using a biological sample that is not affected by a pathology as a normal sample, one can also use a predetermined
normative value such as a predetermined normal level of mRNA expression (see, Grever et J. Comp. Neurol. 1996
Dec 9; 376(2): 306-14 and U.S. Patent No. 5,837,501) to compare 254P1D6B status in a sample.

The term "status" in this context is used according to its art accepted meaning and refers to the condition or state of a
gene and its products. Typically, skilled artisans use a number of parameters to evaluate the condition or state of a gene and its
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products. These include, but are not limited to the location of expressed gene products (including the location of 254P1D6B

expressing cells) as well as the level, and biological activity of expressed gene products (such as 254P1 D6B mRNA,

polynucleotides and polypeptides). Typically, an alteration in the status of 254P1D6B comprises a change in the location of

254P1D6B and/or 254P1D6B expressing cells andlor an increase in 254P1D6B mRNA and/or protein expression.

254P1D6B status in a sample can be analyzed by a rumber of means well known in the art, including without limitation,

immunohistochemical analysis, in situ hybridization, RT-PCR analysis on laser capture micro-dissected samples, Western blot

analysis, and tissue array analysis. Typical protocols for evaluating the status of a 254P1D6B gene and gene products are found,

for example in Ausubel et al eds., 1995, Current Protocols In Molecular Biology, Units 2 (Northern Blotting), 4 (Southern

Blotting), 15 (Immunoblolting) and 18 (PCR Analysis). Thus, the status of 254P1D6B in a biological sample is evaluated by

various methods utilized by skilled artisans including, but not limited to genomic Southern analysis (to examine, for example

perturbations in a 254P1 D6B gene), Northern analysis and/or PCR analysis of 254P1D6B mRNA (to examine, for example

alterations in the polynucleotide sequences or expression levels of 254P1 D6B mRNAs), and, Western and/or

immunohistochemical analysis (to examine, for example alterations in polypeptide sequences, alterations in polypeptide

localization within a sample, alterations in expression levels of 254P1D6B proteins and/or associations of 254P1 D6B

proteins with polypeptide binding partners). Detectable 254P1 D6B polynucleotides include, for example, a 254P1D6B gene or

fragment thereof, 254P1D6B mRNA, alternative splice variants, 254P1 D6 mRNAs, and recombinant DNA or RNA molecules

containing a 254P1D6B polynucleotide.

The expression profile of 254P1D6B makes it a diagnostic marker for local and/or metastasized disease, and

provides information on the growth or oncogenic potential of a biological sample. In partcular, the status of 254P1 6B provides

information useful for predicting susceptibility to particular disease stages, progression, and/or tumor aggressiveness. The

invention provides methods and assays for determining 254P1 D6B status and diagnosing cancers that express 254P1D6B, such

as cancers of the tissues listed in Table I. For example, because 254P1D6B mRNA is so highly expressed in prostate and other

cancers relative to normal prostate tissue, assays that evaluate the levels of 254P1D6B mRNA transcripts or proteins in a

biological sample can be used to diagnose a disease associated with 254P1D6B dysregulation, and can provide prognostic

information useful in defning appropriate therapeutic options.

The expression status of 254P1D6B provides information including the presence, 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 invention is directed to the various molecular prognostic and diagnostic methods for examining the

status of 254P1D6B in biological samples such as those from individuals suffering from, or suspected of suffering from a

pathology characterized by dysregulated cellular growth, such as cancer.

As described above, the status of 254P1 D6B in a biological sample can be examined by a number of well-known

procedures in the art. For example, the status of 254P1 D6B in a biological sample taken from a specific location in the body

can be examined by evaluating the sample for the presence or absence of 254P1 D6B expressing cells those that

express 254P1D6B mRNAs or proteins). This examination can provide evidence of dysregulated cellular growth, for

example, when 254P1D6B-expressing cells are found in a biological sample that does not normally contain such cells (such

as a lymph node), because such alterations in the status of 254P1D6B in a biological sample are often associated with

dysregulated cellular growth. Specifically, one indicator of dysregulated cellular growth is the metastases of cancer cells

from an organ of origin (such as the prostate) to a different area of the body (such as a lymph node). In this context,

evidence of dysregulated cellular growth is important for example because occult lymph node metastases can be detected in

a substantial proportion of patients with prostate cancer, and such metastases are associated with known predictors of
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disease progression (see, Murphy et al., Prostate 42(4): 315-317 (2000);Su et al., Semin. Surg. Oncol. 18(1): 17-28

(2000) and Freeman et al., J Urol 1995 Aug 154(2 Pt 1):474-8).

In one aspect, the invention provides methods for monitoring 254P1D6B gene products by determining the status

of 254P1 D6B gene products expressed by cells from an individual suspected of having a disease associated with

dysregulated cell growth (such as hyperplasia or cancer) and then comparing the status so determined to the status of

254P1 D6B gene products in a corresponding normal sample. The presence of aberrant 254P1D6B gene products in the test

sample relative to the normal sample provides an indication of the presence of dysregulated cell growth within the cells of the

individual.

In another aspect, the invention provides assays useful in determining the presence of cancer in an individual,

comprising detecting a significant increase in 254P1D6B 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 254P1D6B mRNA can, for example, be

evaluated in tissues including but not limited to those listed in Table I. The presence of significant 254P1D6B expression in

any of these tissues is useful to indicate the emergence, presence and/or severity of a cancer, since the corresponding

normal tissues do not express 254P1D6B mRNA or express it at lower levels.

In a related embodiment, 254P1D6B status is determined at the protein level rather than at the nucleic acid level. For

example, such a method comprises determining the level of 254P1 D6B protein expressed by cells in a test tissue sample and

comparing the level so determined to the level of 254P1D6B expressed in a corresponding normal sample. In one embodiment,

the presence of 254P1D6B protein is evaluated, for example, using immunohistochemical methods. 254P1D6B antibodies or

binding partners capable of detecting 254P1D6B protein expression are used in a variety of assay formats well known in the art for

this purpose.

In a further embodiment, one can evaluate the status of 254P1 D6B nucleotide and amino add sequences in a biological

sample in order to identify perturbations in the stricture of these molecules. These perturbations can include insertions, deletions,

substitutions and the like. Such evaluations are useful because perturbations in the nucleotide and amino acid sequences are

observed in a large number of proteins associated with a growlh dysregulated phenotype (see, Marrogi et al., 1999, J.

Cutan. Pathol. 26(8):369-378). For example, a mutation in the sequence of 254P1D6B may be indicative of the presence or

promotion of a tumor. Such assays therefore have diagnostic and predictive value where a mutation in 254P1D6B indicates a

potential loss of function or increase in tumor growth.

A wide variety of assays for observing perturbations in nucleotide and amino acid sequences are well known in the art.

For example, the size and structure of nucleic acid or amino acid sequences of 254P106B gene products are observed by the

Northern, Southern, Western, PCR and DNA sequencing protocols discussed herein. In addition, other methods for observing

perturbations in nucleotide and amino acid sequences such as single strand conformation polymorphism analysis are well known

in the art (see, U.S. Patent Nos. 5,382,510 issued 7 September 1999, and 5,952,170 issued 17 January 1995).

Additionally, one can examine the methylation status of a 254P1 D6B gene in a biological sample. Aberrant

demethylaticn and/or hypermethylation of CpG islands in gene 5' regulatory regions frequently occurs in immortalized and

transformed cells, and can result in altered expression of various genes. For example, promoter hypermethylation of the pi-class

glutathione S-transferase (a protein expressed in normal prostate but not expressed in >90% of prostate carcinomas)

appears to permanently silence transcription of this gene and is the most frequently detected genomic alteration in prostate

carcinomas (De Marzo et al., Am. J, Pathol. 155(6): 1985-1992 (1999)). In addition, this alteration is present in at least 

of cases of high-grade prostatic intraepithelial neoplasia (PIN) (Brooks et al., Cancer Epidemiol. Biomarkers Prev., 1998,

7:531-536). In another example, expression of the LAGE-I tumor specific gene (which is not expressed in normal prostate

but is expressed in 25-50% of prostate cancers) is induced by deoxy-azacytidine in lymphoblastoid cells, suggesting that

tumoral expression is due to demethylation (Lethe et al., Int J. Cancer 76(6): 903-90B (1998)). A variety of assays for
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examining methylation status of a gene are well known in the art. For example, one can utilize, in Southern hybridization

approaches, methylation-sensitive restriction enzymes that cannot cleave sequences that contain methylated CpG sites to assess

the methylation status of CpG islands. In addition, MSP (methylation specific PCR) can rapidly profile the methylation status of all

the CpG sites present in a CpG island of a given gene. This procedure involves initial modification of DNA by sodium bisulfite

(which will convert all unmethylated cytosines to uracil) followed by amplification using primers specific for methylated versus

unmethylated DNA. Protocols involving methylation interference can also be found for example in Current Protocols In Molecular

Biology, Unit 12, Frederick M. Ausubel et al eds., 1995.

Gene amplification is an additional method for assessing the status of 254P1D6B. Gene amplification is measured

in a sample directly, for example, by conventional Southern blotting or Northern blotting to quantitate the transcription of
mRNA (Thomas, 1980, Proc. Natl. Acad. Sci. USA, 77:5201-5205), dot blotting (DNA analysis), or in situ hybridization, using

an appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies are employed that

recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protein

duplexes. The antibodies in turn are labeled and the assay carried out where the duplex is bound to a surface, so that upon

the formation of duplex on the surface, the presence of antibody bound to the duplex can be detected.

Biopsied tissue or peripheral blood can be conveniertly assayed for the presence of cancer cells using for example,
Northern, dot blot or RT-PCR analysis to detect 254P1 D6B expression. The presence of RT-PCR amplifiable 254P1D6B mRNA
provides an indication of the presence of cancer. RT-PCR assays are well known in the art. RT-PCR detection assays for tumor
cells in peripheral blood are currently being evaluated for use in the diagnosis and management of a number of human solid

tumors. In the prostate cancer field, these include RT-PCR assays for the detection of cells expressing PSA and PSM (Verkaik et

al., 1997, Urol. Res. 25:373-384; Ghossein et al., 1995, J. Clin. Oncol. 13:1195-2000; Heston et 1995, Clin. Chem. 41:1687-

1688).

A further aspect of the invention is an assessment of the susceptibility that an individual has for developing cancer. In
one embodiment, a method for predicting susceptibility to cancer comprises detecting 254P1D6B mRNA or 254P1D6B protein in
a tissue sample, its presence indicating susceptibility to cancer, wherein the degree of 254P1D6B mRNA expression correlates to

the degree of susceptibility. In a specific embodiment, the presence of 254P1 D6B in prostate or other tissue is examined, with the
presence of 254P1 D6B in the sample providing an indication of prostate cancer susceptbility (or the emergence or existence of a
prostate tumor). Similarly, one can evaluate the integrity 254P1D6B nucleotide and amino acid sequences in a biological sample,
in order to identify perturbations in the structure of these molecules such as insertions, deletions, substitutions and the like. The

presence of one or more perturbations in 254P1D6B gene products in the sample is an indication of cancer susceptibility (or the
emergence or existence of a tumor).

The invention also comprises methods for gauging tumor aggressiveness. In one embodiment, a method for gauging
aggressiveness of a tumor comprises determining the level of 254P1D6B mRNA or 254P1 D6B protein expressed by tumor cells,
comparing the level so determined to the level of 254P1 D6B mRNA or 254P1D6B protein expressed in a corresponding normal
tissue taken from the same individual or a normal tissue reference sample, wherein the degree of 254P1D6B mRNA or
254P1 D6B protein expression in the tumor sample relative to the normal sample indicates the degree of aggressiveness. In a
specific embodiment, aggressiveness of a tumor is evaluated by determining the extent to which 254P1D6B is expressed in the
tumor cells with higher expression levels indicating more aggressive tumors. Another embodiment is the evaluation of the
integrity of 254P1D6B nucleotide and amino acid sequences in a biological sample, in order to identify perturbations in the
structure of these molecules such as insertions, deletions, substitutions and the like. The presence of one or more perturbations
indicates more aggressive tumors.

Another embodiment of the invention is directed to methods for observing the progression of a malignancy in an
individual over time. In one embodiment, methods for observing the progression of a malignancy in an individual over time
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comprise determining the level of 254P1D6B mRNA or 254P1D6B protein expressed by cells in a sample of the tumor, comparing

the level so determined to the level of 254P1 D6B mRNA or 254P1D6B protein expressed in an equivalent tissue sample taken

from the same individual at a different time, wherein the degree of 254P1D6B mRNA or 254P1D6B protein expression in the

tumor sample over time provides information on the progression of the cancer. In a specific embodiment, the progression of a

cancer is evaluated by determining 254P1D6B expression in the tumor cells over time, where increased expression over time

indicates a progression of the cancer. Also, one can evaluate the integrity 254P1D6B nucleotide and amino acid sequences in a

biological sample in order to identify perturbations in the structure of these molecules such as insertions, deletions, substitutions

and the like, where the presence of one or more perturbations indicates a progression of the cancer.

The above diagnostic approaches can be combined with any one of a wide variety of prognostic and diagnostic

protocols known in the art. For example, another embodiment of the invention is directed to methods for observing a coincidence

between the expression of 254P1D6B gene and 254P1D6B gene products (or perturbations in 254P1D6B gone and 254P1D6B

gene products) and a factor that is associated with malignancy, as a means for diagnosing and prognosticating the status of a

tissue sample. A wide variety of factors associated with malignancy can be utilized, such as the expression of genes associated

with malignancy PSA, PSCA and PSM expression for prostate cancer etc.) as well as gross cytological observations (see,

Backing eta/., 1984, Anal. Quant. Cytol. 6(2):74-88; Epstein, 1995, Hum. Pathol. 26(2):223-9; Thorson et 1998, Mod.

Pathol. 11(6):543-51; Baisden etal., 1999, Am, J. Surg. Pathol. 23(8):918-24). Methods for observing a coincidence between

the expression of 254P1D6B gene and 254P1D6B gene products (or perturbations in 254P1 D6 gene and 254P1 D6B gene

products) and another factor that is associated with malignancy are useful, for example, because the presence of a set of specific

factors that coincide with disease provides information crucial for diagnosing and prognosticating the status of a tissue sample.

In one embodiment, methods for observing a coincidence between the expression of 254P1D6B gene and 254P1D6B

gene products (or perturbations in 254P1D6B gene and 254P1D6B gene products) and another factor associated with malignancy

entails detecting the overexpression of 254P1D6B mRNA or protein in a tissue sample, detecting the overexpression of PSA

mRNA or protein in a tissue sample (or PSCA or PSM expression), and observing a coincidence of 254P1D6B mRNA or protein

and PSA mRNA or protein overexpression (or PSCA or PSM expression). In a specific embodiment, the expression of 254P1 D6B

and PSA mRNA in prostate tissue is examined, where the coincidence of 254P1D6B and PSA mRNA overexpression in the

sample indicates the existence of prostate cancer, prostate cancer susceptibility or the emergence or status of a prostate tumor.

Methods for detecting and quantifying the expression of 254P1 D6B mRNA or protein are described herein, and

standard nucleic acid and protein detection and quantification technologies are well known in the art. Standard methods for the

detection and quantification of 254P1D6B mRNA include in situ hybridization using labeled 254P1 D6B riboprobes, Northern blot

and related techniques using 254P1 D6B polynucleotide probes, RT-PCR analysis using primers specific for 254P1D6B, and other

amplification type detection methods, such as, for example, branched DNA, SISBA, TMA and the like. In a specific embodiment,

semi-quantitative RT-PCR is used to detect and quantify 254P1 D6B mRNA expression. Any number of primers capable of

amplifying 254P1 D6 can be used for this purpose, including but not limited to the various primer sets specifically described

herein. In a specific embodiment, polyclonal or monoclonal antibodies specifically reactive with the wild-type 254P1D6B protein

can be used in an immunohistochemical assay of biopsied tissue.

IX.) Identification of Molecules That Interact With 254P1D6B

The 254P1D6B protein and nucleic acid sequences disclosed herein allow a skilled artisan to identify proteins, small

molecules and other agents that interact with 254P1D6B, as well as pathways activated by 254P1D6B via any one of a

variety of art accepted protocols. For example, one can utilize one of the so-called interaction trap systems (also referred to

as the "two-hybrid assay"). In such systems, molecules interact and reconstitute a transcription factor which directs

expression of a reporter gene, whereupon the expression of the reporter gene is assayed. Other systems identify protein-
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protein interactions in vfvo through reconstitution of a eukaryotic transcriptional activator, see, 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 1999. Algorithms are also available in the art for genome-based predictions of protein function (see,

Marcotte, et al., Nature 402:4 November 1999, 83-86).

Alternatively one can screen peptide libraries to identify molecules that interact with 254P1D6B protein sequences.

In such methods, peptides that bind to 254P1D6B are identifed by screening libraries that encode a random or controlled

collection of amino acids. Peptides encoded by the libraries are expressed as fusion proteins of bacteriophage coat proteins,

the bacteriophage particles are then screened against the 254P1D6B protein(s).

Accordingly, peptides having a wide variety of uses, such as therapeutic, prognostic or diagnostic reagents, are

thus identified without any prior information on the structure of the expected ligand or receptor molecule. Typical peptide

libraries and screening methods that can be used to identify molecules that interact with 254P1D6B protein sequences are

disclosed for example in U.S. Patent Nos. 5,723,286 issued 3 March 1998 and 5,733,731 issued 31 March 1998.

Alternatively, cell lines that express 254P1D6B are used to identify protein-protein interactions mediated by

254P1D6B. Such interactions can be examined using immunoprecipitation techniques (see, Hamilton et al.

Biochem. Biophys. Res. Commun. 1999, 261:646-51). 254P1D6B protein can be immunoprecipitated from 254P1D6B-

expressing cell lines using anti-254P1D6B antibodies. Alternatively, antibodies against His-tag can be used in a cell line

engineered to express fusions of 254P1D6B and a His-tag (vectors mentioned above). The immunoprecipitated complex

can be examined for protein association by procedures such as Western blotting, 35S-methionine labeling of proteins, protein

microsequencing, silver staining and two-dimensional gel electrophoresis.

Small molecules and ligands that interact with 254P1D6B can be identified through related embodiments of such

screening assays. Fcr example, small molecules can be identified that interfere with protein function, including molecules

that interfere with 254P1D6B's ability to mediate phosphorylation and de-phosphorylation, interaction with DNA or RNA

molecules as an indication of regulation of cell cycles, second messenger signaling or tumorigenesis. Similarly, small

molecules that modulate 254P1D6B-related ion channel, protein pump, or cell communication functions are identified and

used to treat patients that have a cancer that expresses 254P1D6B (see, Hille, Ionic Channels of Excitable

Membranes 2nd Ed., Sinauer Assoc., Sunderland, MA, 19921. Moreover, ligands that regulate 254P1D6B function can be

identified based on their ability to bind 254P1DSB and activate a reporter construct. Typical methods are discussed for

example in U.S. Patent No 5,928,868 issued 27 July 1999, and include methods for forming hybrid ligands in which at least

one ligand is a small molecule. In an illustrative embodimert, cells engineered to express a fusion protein of 254P1D6B 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 contain a reporter gene, the expression of which is conditioned on the

proximity of the first and second fusion proteins to each other, an event that occurs only if the hybrid ligand binds to target

sites on both hybrid proteins. Those cells that express the reporter gene are selected and the unknown small molecule or

the unknown ligand is identified. This method provides a means of identifying modulators, which activate or inhibit

254P1D6B.

An embodiment of this invention comprises a method of screening for a molecule that interacts with a 254P1D6B

amino acid sequence shown in Figure 2 or Figure 3, comprising the steps of contacting a population of molecules with a

254P1D6B amino acid sequence, allowing the population of molecules and the 254P1 D6B amino acid sequence to interact

under conditions that facilitate an interaction, determining the presence of a molecule that interacts with the 254P1D6B

amino acid sequence, and then separating molecules that do not interact with the 254P1D6B amino acid sequence from

molecules that do. In a specific embodiment, the method further comprises purifying, characterizing and identifying a

molecule that interacts with the 254P1 D6B amino acid sequence. The identified molecule can be used to modulate a



WO 2004/067716 PCT/US2004/001965

function performed by 254P1D6B. In a preferred embodiment, the 254P1D6B amino acid sequence is contacted with a
library of peptides.

Therapeutic Methods and Compositions

The identification of 254P1D6B as a protein that is normally expressed in a restricted set of tissues, but which is

also expressed in cancers such as those listed in Table I, opens a number of therapeutic approaches to the treatment of
such cancers.

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

For example, Herceptin® is an FDA approved pharmaceutical that has as its active ingredient an antibody which is
immunoreactive with the protein variously known as HER2, HER2neu, and erb-b-2. It is marketed by Genentech and has
been a commercially successful antitumor agent. Herceptin sales reached almost $400 million in 2002. Herceptin is a
treatment for HER2 positive metastatic breast cancer. However, the expression of HER2 is not limited to such tumors. The
same protein is expressed in a number of normal tissues. In particular, it is known that H ER2/neu is present in normal
kidney and heart, thus these tissues are present in all humar recipients of Herceptin. The presence of HER2/neu in normal
kidney is also confirmed by Latif, et al., B.J. U. International (2002) 89:5-9, 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, HER2fneu protein was strongly overexpressed in benign renal tissue.
Despite the fact that HER2/neu is expressed in such vital tissues as heart and kidney, Herceptin is a very useful, FDA
approved, and commercially successful drug. The effect of Herceptin on cardiac tissue, "cardiotoxicity," has merely
been a side effect to treatment. When patients were treated with Herceptin alone, significant cardiotoxicity occurred in a very
low percentage of patients.

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

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

Thus, expression of a target protein in normal tissue, even vital normal tissue, does not defeat the utility of a
targeting agent for the protein as a therapeutic for certain tumors in which the protein is also overexpressed.

Accordingly, therapeutic approaches that inhibit the activity of a 254P1D6B protein are useful for patients suffering
from a cancer that expresses 254P1D6B. These therapeutic approaches generally fall into two classes. One class
comprises various methods for inhibiting the binding or association of a 254P1D6B protein with its binding partner or with
other proteins. Another class comprises a variety of methods for inhibiting the transcription of a 254P1 D6 gene or
translation of 254P1 D6B mRNA.

Anti-Cancer Vaccines
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The Invention provides cancer vaccines comprising a 254P1D6B-related protein or 254P1D6B-related nucleic acid. In

view of the expression of 254P1D6B, cancer vaccines prevent and/or treat 254P1 D6B-expressing cancers with minimal or no

effects on non-target tissues. The use of a tumor antigen in a vaccine that generates humoral and/or cell-mediated immune

responses as anti-cancer therapy is well known in the art and has been employed in prostate cancer using human PSMA and

rodent PAP immunogens (Hodge et al., 1995, Int J. Cancer 63:231-237; Fong et al., 1997, J. Immunol. 159:3113-3117).

Such methods can be readily practiced by employing a 254P1 DBB-related protein, or a 254P1D6B-encoding

nucleic acid molecule and recombinant vectors capable of expressing and presenting the 254P1 6B immunogen (which

typically comprises a number of antibody or T cell epitopes). Skilled artisans understand that a wide variety of vaccine

systems for delivery of immunoreactive epitopes are known in the art (see, Heryln et al., Ann Med 1999 Feb 31(1):66-

78; Maruyama et al., Cancer Immunol Immunolher 2000 Jun 49(3):123-32) Briefly, such methods of generating an immune

response humoral and/or cell-mediated) in a mammal, comprise the steps of: exposing the mammal's immune system

to an immunoreactive epitope an epitope present in a 254P1D6B protein shown in Figure 3 or analog or homolog

thereof) so that the mammal generates an immune response that is specific for that epitope generates antibodies that

specifically recognize that epitope). In a preferred method, a 254P1D6B immunogen contains a biological motif, see e.g.,

Tables VIII-XXI and XXII-XLIX, or a peptide of a size range from 254P1D6B indicated in Figure 5, Figure 6, Figure 7, Figure

8, and Figure 9.

The entire 254P1D6B protein, immunogenic regions or epitopes thereof can be combined and delivered by various

means. Such vaccine compositions can include, for example, lipopeptides (e.g.,Vitiello, A. et al., J, Clin. Invest. 95:341,

1995), peptide compositions encapsulated in poly(DL-lactide-co-glycolide) microspheres (see, Eldridge, et al.,

Molec. Immunol. 28:237-294, 1991: Alonso et al., Vaccine 12:299-306, 1994; Jones etal., Vaccine 13:675-681, 1995),

peptide compositions contained in immune stimulating complexes (ISCOMS) (see, Takahashi et al, Nature 344:873-

875,1990; Hu et al., Clin Exp Immunol. 113:235-243, 1998) multiple antigen peptide systems (MAPs) (see Tam, J. P.

Proc. Natl. Acad. Sci, U.S.A. 85:5409-5413, 1988; Tam, J.P, J. Immunol. Methods 196:17-32, 1996), peptides formulated as

multivalent peptides; peptides for use in ballistic delivery systems, typically crystallized peptides, viral delivery vectors

(Perkus, M. E. etal, In: Concepts in vaccine development, Kaufmann, S. H. ed., p. 379, 1996; Chakrabarti S. et al.,

Nature 320:535, 1986; Hu, S. L. et al,, Nature 320:537. 1986; Kieny, et AIDS Bio/Technology 4:790, 1986; Top, F.

H. et J. Infect. Dis. 124:148, 1971; Chanda: P. K. et Virology 175:535, 1990), particles of viral or synthetic origin 

Kofler, N. et al., J. Immunol. Methods. 192:25, 1996; Eldridge, J. H. et al., Sem. Hematol. 30:16, 1993; Falo, L. Jr. etal.,

Nature Med. 7:649, 1995), adjuvants (Warren, H. Vogel, F. and Chedid, L. A. Annu. Rev. Immunol. 4:339, 1986;

Gupta, R. K. et al., Vaccine 11:293, 1993), liposomes (Reddy, R. et al. J. Immunol. 148:1585, 1992; Rock, K. Immunol.

Today 17:131, 1996), or, naked or particle absorbed cDNA (Ulmer, J. B. et al., Science 259:1745, 1993; Robinson, H. L.,

Hunt, L. and Webster, R, Vaccine 11:957, 1993; Shiver, J. W. et al., In: Concepts in vaccine development, Kaufmann,

S. H. ed., p. 423, 1996; Cease, K. and Berzofsky, J. Annu. Rev. Immunol. 12:923, 1994 and Eldridge, J. H. et al.,

Sem. Hematol. 30:16, 1993). Toxin-targeted delivery technologies, also known as receptor mediated targeting, such as

those of Avant Immunotherapeutics, Inc. (Needham, Massachusetts) may also be used,

In patients with 254P1D6B-associated cancer, the vaccine compositions of the invention can also be used in

conjunction with other treatments used for cancer, surgery, chemotherapy, drug therapies, radiation therapies, etc.

including use in combination with immune adjuvants such as IL-2, IL-12, GM-CSF, and the like.

Cellular Vaccines:

CTL epitopes can be determined using specific algorithms to identify peptides within 254P1D6B protein that bind

corresponding HLA alleles (see Table IV; Epimer and EpimatrixTM, Brown University (URL brown.edu/Research/TB-

HIVLab/epimatrix/epimatrix.html); and, BIMAS, (URL bimas.ccrtnih.gov; SYFPEITHI at URL syfpeithi.bmi-heidelberg.com!).
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In a preferred embodiment, a 254P1D6B immunogen contains one or more amino acid sequences identified using techniques

well known in the art, such as the sequences shown in Tables VIII-XXI and XXII-XLIX or a peptide of 8, 9, 10 or 11 amino

acids specified by an HLA Class I motiftsupermotif Table IV Table IV or Table IV and/or a peptide of at

least 9 amino acids that comprises an HLA Class II motif/supermotif Table IV or Table IV As is appreciated in

the art, the HLA Class I binding groove is essentially closed ended so that peptides of only a particular size range can fit into

the groove and be bound, generally HLA Class I epitopes are 8, 9, 10, or 11 amino acids long. In contrast, the HLA Class II

binding groove is essentially open ended; therefore a peptide of about 9 or more amino acids can be bound by an HLA Class

II molecule. Due to the binding groove differences between HLA Class I and II, HLA Class I motifs are length specific, i.e.,

position two of a Class I motif is the second amino acid in an amino to carboxyl direction of the peptide. The amino acid

positions in a Class II motif are relative only to each other, not the overall peptide, additional amino acids can be

attached to the amino and/or carboxyl termini of a motif-bearing sequence. HLA Class II epitopes are often 9, 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.

Antibody-based Vaccines

A wide variety of methods for generating an immuie response in a mammal are known in the art (for example as

the first step in the generation of hybridomas). Methods of generating an immune response in a mammal comprise exposing

the mammal's immune system to an immunogenic epitope on a protein a 254P1D6B protein) so that an immune

response is generated. A typical embodiment consists of a method for generating an immune response to 254P1D6B in a

host, by contacting the host with a sufficient amount of at least one 254P1D6B B cell or cytotoxic T-cell epitope or analog

thereof; and at least one periodic interval thereafter re-contacting the host with the 254P1D6B B cell or cytotoxic T-cell

epitope or analog thereof. A specific embodiment consists of a method of generating an immune response against a

254P1 D6B-related protein or a man-made multiepitopic peptide comprising: administering 254P1 D6B immunogen a

254P1D6B protein or a peptide fragment thereof, a 254P1D3B fusion protein or analog etc.) in a vaccine preparation to a

human or another mammal. Typically, such vaccine preparations further contain a suitable adjuvant (see, U.S. Patent

No. 6,146,635) or a universal helper epitope such as a PADREM peptide (Epimmune Inc., San Diego, CA; see, e.g.,

Alexander et al., J. Immunol. 2000 164(3); 164(3): 1625-1633; Alexander etal., Immunity 1994 751-761 and Alexander

et al., Immunol. Res. 1998 18(2): 79-92). An alternative method comprises generating an immune response in an individual

against a 254P1 D6B immunogen by: administering in vivo to muscle or skin of the individual's body a DNA molecule that

comprises a DNA sequence that encodes a 254P1D6B immunogen, the DNA sequence operatively linked to regulatory

sequences which control the expression of the DNA sequence; wherein the DNA molecule is taken up by cells, the DNA

sequence is expressed in the cells and an immune response is generated against the immunogen (see, U.S. Patent No.

5,962,428). Optionally a genetic vaccine facilitator such as anionic lipids; saponins; lectins; estrogenic compounds;

hydroxylated lower alkyls; dimethyl sulfoxide; and urea is also administered. In addition, an antiidiotypic antibody can be

administered that mimics 254P1D6B, in order to generate a response to the target antigen.

Nucleic Acid Vaccines:

Vaccine compositions of the invention include nucleic acid-mediated modalities. DNA or RNA that encode

protein(s) of the invention can be administered to a patient. Genetic immunization methods can be employed to generate

prophylactic or therapeutic humoral and cellular immune responses directed against cancer cells expressing 254P1D6B.

Constructs comprising DNA encoding a 254P1D6B-related protein/immunogen and appropriate regulatory sequences can be

injected directly into muscle or skin of an individual, such that the cells of the muscle or skin take-up the construct and

express the encoded 254P1D6B protein/immunogen. Alternatively, a vaccine comprises a 254P1D6B-related protein.

Expression of the 254P1D6B-related protein immunogen results in the generation of prophylactic or therapeutic humoral and

cellular immunity against cells that bear a 254P1 D6B protein. Various prophylactic and therapeutic genetic immunization
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techniques known in the art can be used (for review, see information and references published at Internet address
genweb.com). Nucleic acid-based delivery is described, for instance, in Wolff et. al., Science 247:1465 (1990) as well as
U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5,739,118; 5,736,524; 5,679,647; WO 98/04720. Examples of DNA-
based delivery technologies include "naked DNA", facilitated (bupivicaine, polymers, peptide-mediated) delivery, cationic lipid
complexes, and particle-mediated ('gene gun") or pressure-mediated delivery (see, U.S. Patent No. 5,922,687).

For therapeutic or prophylactic immunization purposes, proteins of the invention can be expressed via viral or
bacterial vectors, Various viral gene delivery systems that can be used in the practice of the invention include, but are not limited
to, vaccinia, fowlpox, canarypox, adenovirus, influenza, poliovirus, adeno-associated virus, lentivirus, and sindbis virus (see, e.g.,
Restifo, 1996, Curr. Opin. Immunol. 8:658-663; Tsang et a. J. Nat. Cancer Inst. 87:982-990 (1995)). Non-viral delivery systems
can also be employed by introducing naked DNA encoding a 254P1D6B-related protein into the patient intramuscularly or
intradermally) to induce an anti-tumor response.

Vaccinia virus is used, for example, as a vector to express nucleotide sequences that encode the peptides of the
invention. Upon introduction into a host, the recombinant vaccinia virus expresses the protein immunogenic peptide, and
thereby elicits a host immune response. Vaccinia vectors and methods useful in immunization protocols are described in,

U.S. Patent No. 4,722,848. Another vector is BCG (Bacille Calmette Guerin). BCG vectors are described in Stover et
al., Nature 351:456-460 (1991). A wide variety of other vectors useful for therapeutic administration or immunization of the
peptides of the invention, e.g. adeno and adeno-associated virus vectors, retroviral vectors, Salmonella typhi vectors,
detoxified anthrax toxin vectors, and the like, will be apparent to those skilled in the art from the description herein.

Thus, gene delivery systems are used to deliver a 254P1DBB-related nucleic acid molecule. In one embodiment, the
full-length human 254P1D6B cDNA is employed. In another embodiment, 254P1D6B nucleic acid molecules encoding specific
cytotoxic T lymphocyte (CTL) and/or antibody epitopes are employed.

Ex Vivo Vaccines

Varous ex vive strategies can also be employed to generate an immune response. One approach involves the use of
antigen presenting cells (APCs) such as dendritic cells (DC) to present 254F1D6B antigen to a patient's immune system.
Dendritic cells express MHC class I and II molecules, B7 co-stimulator, and IL-12, and are thus highly specialized antigen
presenting cells. In prostate cancer, autologous dendritic cells pulsed with peptides of the prostate-specific membrane
antigen (PSMA) are being used in a Phase I clinical trial to stimulate prostate cancer patients' immune systems (Tjoa etal.,
1996, Prostate 28:65-69; Murphy et al., 1996, Prostate 29:371-380). Thus, dendritic cells can be used to present 254P1D6B
peptides to T cells in the context of MHC class I or II molecules. In one embodiment, autologous dendritic cells are pulsed
with 254P1D6B peptides capable of binding to MHC class I and/or class II molecules. In another embodiment, dendritic cells
are pulsed with the complete 254P1D6B protein. Yet another embodiment involves engineering the overexpression of a
254P1 D6B gene in dendritic cells using various implementing vectors known in the art, such as adenovirus (Arthur et a.,
1997, Cancer Gene Ther. 4:17-25), retrovirus (Henderson et al., 1996, Cancer Res. 56:3763-3770), lentivirus, adeno-
associated virus, DNA transfection (Ribas et al., 1997, Cance- Res. 57:2865-2869), or tumor-derived RNA transfection
(Ashley et al., 1997, J. Exp. Med. 186:1177-1182). Cells that express 254P1 D6B can also be engineered to express
immune modulators, such as GM-CSF, and used as immunizing agents.

254P1D6B as a Target for Antibody-based Therapy

254P1D6B is an attractive target for antibody-based therapeutic strategies. A number of antibody strategies are
known in the art for targeting both extracellular and intracellular molecules (see, complement and ADCC mediated
killing as well as the use of intrabodies). Because 254P1D6B is expressed by cancer cells of various lineages relative to
corresponding normal cells, systemic administration of 254P1 D6B-immunoreactive compositions are prepared that exhibit
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excellent sensitivity without toxic, non-specific and/or non-target effects caused by binding of the immunoreactive

composition to non-target organs and tissues. Antibodies specifically reactive with domains of 254P1D6B are useful to treat

254P1D6B-expressing cancers systemically, either as conjugates with a toxin or therapeutic agent, or as naked antibodies

capable of inhibiting cell proliferation or function.

254P1 D6B antibodies can be introduced into a patient such that the antibody binds to 254P1D6B and modulates a
function, such as an interaction with a binding partner, and consequently mediates destruction of the tumor cells and/or

inhibits the growth of the tumor cells. Mechanisms by which such antibodies exert a therapeutic effect can include

complement-mediated cytolysis, antibody-dependent cellular cytotoxicity, modulation of the physiological function of
254P1D6B, inhibition of ligand binding or signal transduction pathways, modulation of tumor cell differentiation, alteration of
tumor angiogenesis factor profiles, and/or apoptosis.

Those skilled in the art understand that antibodies can be used to specifically target and bind immunogenic

molecules such as an immunogenic region of a 254P1D6B sequence shown in Figure 2 or Figure 3. In addition, skilled
artisans understand that it is routine to conjugate antibodies to cytotoxic agents (see, 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 antibodies specific for a molecule expressed by that cell 254P1D6B), the cytotoxic agent will exert its known
biological effect cytotoxicity) on those cells.

A wide variety of compositions and methods for using antibody-cytotoxic agent conjugates to kill cells are known in
the art. In the context of cancers, typical methods entail administering to an animal having a tumor a biologically effective
amount of a conjugate comprising a selected cytotoxic andicr therapeutic agent linked to a targeting agent an anti-
254P1D6B antibody) that binds to a marker 254P1D6Bi expressed, accessible to binding or localized on the cell
surfaces. A typical embodiment is a method of delivering a cytotoxic and/or therapeutic agent to a cell expressing
254P1D6B, comprising conjugating the cytotoxic agent to an antibody that immunospecifically binds to a 254P1 D6B epitope,
and, exposing the cell to the antibody-agent conjugate. Another illustrative embodiment is a method of treating an individual
suspected of suffering from metastasized cancer, comprising a step of administering parenterally to said individual a
pharmaceutical composition comprising a therapeutically effective amount of an antibody conjugated to a cytotoxic and/or
therapeutic agent.

Cancer immunotherapy using anti-254P1D6B antibodies can be done in accordance with various approaches that
have been successfully employed in the treatment of other types of cancer, including but not limited to colon cancer (Arlen et
al, 1998, Crit. Rev. Immunol. 18:133-138), multiple myeloma (Ozaki et al., 1997, Blood 90:3179-3186, Tsunenari et al.,
1997, Blood 90:2437-2444), gastric cancer (Kasprzyk et al., 1992, Cancer Res. 52:2771-2776), B-cell lymphoma (Funakoshi
etal., 1996, J. Immunother. Emphasis Tumor Immunol. 19:93-101), leukemia (Zhong et al, 1996, Leuk. Res, 20:581-589),
colorectal cancer (Moun et 1994, Cancer Res. 54:6160-6166; Velders et al., 1995, Cancer Res. 55:4398-4403), and
breast cancer (Shepard et al, 1991, J. Clin. Immunol. 11:117-127). Some therapeutic approaches involve conjugation of
naked antibody to a toxin or radioisotope, such as the conjugation of Y91 or 1131 to anti-CD20 antibodies Zevalin TM IDEC
Pharmaceuticals Corp. or BexxarTM, Coulter Pharmaceuticals), while others involve co-administration of antibodies and other
therapeutic agents, such as HerceptinT (trastuzumab) with paclitaxel (Genentech, Inc.). The antibodies can be conjugated
to a therapeutic agent. To treat prostate cancer, for example, 254P1D6B antibodies can be administered in conjunction with
radiation, chemotherapy or hormone ablation. Also, antibodies can be conjugated to a toxin such as calicheamicin 
MylotargT", Wyeth-Ayerst, Madison, NJ, a recombinant humanized IgG4 kappa antibody conjugated to antitumor antibiotic
calicheamicin) or a maytansinoid taxane-based Tumor-Activated Prodrug, TAP, platform, ImmunoGen, Cambridge,
MA, also see US Patent 5,416,064).
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Although 254P1D6B antibody therapy is useful for all stages of cancer, antibody therapy can be particularly

appropriate in advanced or metastatic cancers. Treatment with the antibody therapy of the invention is indicated for patients

who have received one or more rounds of chemotherapy. Alternatively, antibody therapy of the invention is combined with a

chemotherapeutic or radiation regimen for patients who have not received chemotherapeutic treatment. Additionally,

antibody therapy can enable the use of reduced dosages of concomitant chemotherapy, particularly for patients who do not

tolerate the toxicity of the chemotherapeutic agent very well. Fan et al. (Cancer Res. 53:4637-4642, 1993), Prewett et al.

(International J. of Once. 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 254P1 D6B antibody therapy is useful for all stages of cancer, antibody therapy can be particularly

appropriate in advanced or metastatic cancers. Treatment with the antibody therapy of the invention is indicated for patients

who have received one or more rounds of chemotherapy. Alternatively, antibody therapy of the invention is combined with a

chemotherapeutic or radiation regimen for patients who have not received chemotherapeutic treatment. Additionally,

antibody therapy can enable the use of reduced dosages of concomitant chemotherapy, particularly for patients who do not

tolerate the toxicity of the chemotherapeutic agent very well.

Cancer patients can be evaluated for the presence and level of 254P1D6B expression, preferably using

immunohistochemical assessments of tumor tissue, quantitative 254P1DBB imaging, or other techniques that reliably

indicate the presence and degree of 254P1D6B expression. Immunohistochemical analysis of tumor biopsies or surgical

specimens is preferred for this purpose, Methods for immunohistochemical analysis of tumor tissues are well known in the

art.

Anti-254P106B monoclonal antibodies that treat prostate and other cancers include those that initiate a potent

immune response against the tumor or those that are directly cytotoxic. In this regard, anti-254P1D6B monoclonal

antibodies (mAbs) can elicit tumor cell lysis by either complement-mediated or antibody-dependent cell cytotoxicity (ADCC)

mechanisms, both of which require an intact Fc portion of the immunoglobulin molecule for interaction with effector cell Fc

receptor sites on complement proteins. In addition, anti-2541 D6B mAbs that exert a direct biological effect on tumor growth

are useful to treat cancers that express 254P1D6B. Mecharisms by which directly cytotoxic mAbs act include: inhibition of

cell growth, modulation of cellular differentiation, modulation of tumor angiogenesis factor profiles, and the induction of

apoptosis. The mechanism(s) by which a particular anti-254P1D6B mAb exerts an anti-tumor effect is evaluated using any

number of in vitro assays that evaluate cell death such as ADCC, ADMMC, complement-mediated cell lysis, and so forth, as

is generally known in the art.

In some patients, the use of murine or other non-human monoclonal antibodies, or human/mouse chimeric mAbs

can induce moderate to strong immune responses against the non-human antibody. This can result in clearance of the

antibody from circulation and reduced efficacy. In the most severe cases, such an immune response can lead to the

extensive formation of immune complexes which, potentially, can cause renal failure. Accordingly, preferred monoclonal

antibodies used in the therapeutic methods of the invention are those that are either fully human or humanized and that bind

specifically to the target 254P1D6B antigen with high affinity but exhibit low or no antigenicity in the patient.

Therapeutic methods of the invention contemplate the administration of single anti-254P1D6B mAbs as well as

combinations, or cocktails, of different mAbs. Such mAb cocktails can have certain advantages inasmuch as they contain

mAbs that target different epitopes, exploit different effector mechanisms or combine directly cytotoxic mAbs with mAbs that

rely on immune effector functionality. Such mAbs in combination can exhibit synergistic therapeutic effects. In addition, anti-

254P1 D6B mAbs can be administered concomitantly with other therapeutic modalities, including but not limited to various

chemotherapeutic agents, androgen-blockers, immune modulators IL-2, GM-CSF), surgery or radiation. The anti-
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254P1D6B mAbs are administered in their "naked" or unconjugated form, or can have a therapeutic agent(s) conjugated to
them.

Anti-254P1D6B 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 administration of the anti-254P1 D6B antibody preparation,
via an acceptable route of administration such as intravenous injection typically at a dose in the range of about 0.1, .2,

1,2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, or 25 mgkg body weight. In general, doses in the range of 10-1000
mg mAb per week are effective and well tolerated.

Based on clinical experience with the HerceptinTM mAb in the treatment of metastatic breast cancer, an initial
loading dose of approximately 4 mg/kg patient body weight IV, followed by weekly doses of about 2 mg/kg IV of the anti-
254P1D6B 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 tolerated. As appreciated by those of skill in the art, various factors can influence the ideal
dose regimen in a particular case. Such factors include, for example, the binding affinity and half life of the Ab or mAbs
used, the degree of 254P1 D6B expression in the patient, the extent of circulating shed 254P1D6B antigen, the desired
steady-state antibody concentration level, frequency of treatment, and the influence of chemotherapeutic or other agents
used in combination with the treatment method of the invention, as well as the health status of a particular patient.

Optionally, patients should be evaluated for the levels of 254P1 D6B in a given sample the levels of circulating
254P1D6B antigen andfor 254P1D6B expressing cells) in order to assist in the determination of the most effective dosing
regimen, etc. Such evaluations are also used for monitoring purposes throughout therapy, and are useful to gauge
therapeutic success in combination with the evaluation of other parameters (for example, urine cytology and/or ImmunoCyt
levels in bladder cancer therapy, or by analogy, serum PSA levels in prostate cancer therapy).

Anii-idiotypic anti-254P1D6B antibodies can also ba used in anti-cancer therapy as a vaccine for inducing an
immune response to calls expressing a 254P106B-related protein. In particular, the generation of anti-idiotypic antibodies is
well known in the art; this methodology can readily be adapted to generate anti-idiotypic anti-254P1D6B antibodies that
mimic an epitope on a 254P1D6B-related protein (see, for example, Wagner et al., 1997, Hybridoma 16: 33-40; Foon et al.,
1995, J. Clin. Invest. 93:334-342; Herlyn et al, 1996, Cancer Immunol. Immunother. 43:65-76). Such an anti-idiotypic
antibody can be used in cancer vaccine strategies.

254P1D6B 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 embodiments of the invention. Furthermore, vaccines in accordance
with the invention encompass compositions of one or more o' the claimed peptides. A peptide can be present in a vaccine
individually. Alternatively, the peptide can exist as a homopolymer comprising multiple copies of the same peptide, or as a
heteropolymer of various peptides. Polymers have the advantage of increased immunological reaction and, where different
peptide epitopes are used to make up the polymer, the additional ability to induce antibodies and/or CTLs that react with
different antigenic determinants of the pathogenic organism or tumor-related peptide targeted for an immune response. The
composition can be a naturally occurring region of an antigen or can be prepared, recombinantly or by chemical
synthesis.

Carriers that can be used with vaccines of the invention are well known in the art, and include, thyroglobulin,
albumins such as human serum albumin, tetanus toxoid, polyamino acids such as poly L-lysine, poly L-glutamic acid,
influenza, hepatitis B virus core protein, and the like. The vaccines can contain a physiologically tolerable acceptable)
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diluent such as water, or saline, preferably phosphate buffered saline. The vaccines also typically include an adjuvant.

Adjuvants such as incomplete Freund's adjuvant, aluminum phosphate, aluminum hydroxide, or alum are examples of
materials well known in the art. Additionally, as disclosed herein, CTL responses can be primed by conjugating peptides of
the invention to lipids, such as tripalmitoyl-S-glycerylcysteinlyseryl- serine (P3CSS). Moreover, an adjuvant such as a
synthetic cytosine-phosphorothiolated-guanine-containing (CpG) oligonucleotides has been found to increase CTL

responses 10- to 100-fold. (see, eg. Davila and Celis, J. Immunol. 165:539-547 (2000))
Upon immunization with a peptide composition in accordance with the invention, via injection, aerosol, oral,

transdermal, transmucosal, intrapleural, intrathecal, or 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 that express or overexpress 254P1 D6B antigen, or derives at least
some therapeutic benefit when the antigen was tumor-associated.

In some embodiments, it may be desirable to combine the class I peptide components with components that
induce or facilitate neutralizing antibody and or helper T cell responses directed to the target antigen. A preferred
embodiment of such a composition comprises class I and class II epitopes in accordance with the invention. An alternative
embodiment of such a composition comprises a class I and/or class II epitope in accordance with the invention, along with a

cross reactive HTL epitope such as PADRET (Epimmune, San Diego, CA) molecule (described in U.S. Patent Number
5,736,142).

A vaccine of the invention can also include antigen-presenting cells (APC), such as dendritic cells as a
vehicle to present peptides of the invention. Vaccine compositions can be created in vitro, following dendritic cell
mobilization and harvesting, whereby loading of dendritic cells occurs in vitro. For example, dendritic cells are transfected,

with a minigene in accordance with the invention, or are pulsed with peptides. The dendritic cell can then be
administered to a patient to elicit immune responses in vivo. Vaccine compositions, either DNA- or peptide-based, can also
be administered in vivo in combination with dendritic cell mobilization whereby loading of dendritic cells occurs in vivo.

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

Epitopes are selected which, upon administration, mimic immune responses that have been observed to
be correlated with tumor clearance. For HLA Class I this includes 3-4 epitopes that come from at least one tumor associated
antigen (TAA). For HLA Class II a similar rationale is employed; again 3-4 epitopes are selected from at least one TAA (see,

Rosenberg et al., Science 278:1447-1450) Epitopes from one TAA may be used in combination with epitopes from one
or more additional TAAs to produce a vaccine that targets tumors with varying expression patterns of frequently-expressed
TAAs.

Epitopes are selected that have the requisite binding affinity established to be correlated with
immunogenicity: for HLA Class I an ICso of 500 nM or less, often 200 nM or less; and for Class II an ICso of 1000 nM or less.

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

When selecting epitopes from cancer-related antigens it is often useful to select analogs because the
patient may have developed tolerance to the native epitope.
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Of particular relevance are epitopes referred to as "nested epitopes." Nested epitopes occur where at

least two epitopes overlap in a given peptide sequence. A nested peptide sequence can comprise B cell, HLA class I and/or

HLA class II epitopes. When providing nested epitopes, a general objective is to provide the greatest number of epitopes per

sequence. Thus, an aspect is to avoid providing a peptide that is any longer than the amino terminus of the amino terminal

epitope and the carboxyl terminus of the carboxyl terminal epitope in the peptide. When providing a multi-epitopic sequence,

such as a sequence comprising nested epitopes, it is generally important to screen the sequence in order to insure that it

does not have pathological or other deleterious biological properties.

If a polyepitopic protein is created, 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 artificial polyepitopic peptide, the size minimization objective is

balanced against the need to integrate any spacer sequences between epitopes in the polyepitopic protein. Spacer amino

acid residues can, for example, be introduced to avoid junctional epitopes (an epitope recognized by the immune system, not

present in the target antigen, and only created by the man-made juxtaposition of epitopes), or to facilitate cleavage between

epitopes and thereby enhance epitope presentation. Junctional epitopes are generally to be avoided because the recipient

may generate an immune response to that non-native epitope. Of particular concern is a junctional epitope that is a

"dominant epitope." A dominant epitope may lead to such a zealous response that immune responses to other epitopes are

diminished or suppressed.

Where the sequences of multiple variants of the same target protein are present, potential peptide

epitopes can also be selected on the basis of their conservancy. For example, a criterion for conservancy may define that

the entire sequence of an HLA class I binding peptide or the entire 9-mer core of a class II binding peptide be conserved in a

designated percentage of the sequences evaluated for a specific protein antigen.

X.C.1. Minigene Vaccines

A number of different approaches are available which allow simultaneous delivery of multiple epitopes. Nucleic

acids encoding the peptides of the invention are a particularly useful embodiment of the invention. Epitopes for inclusion in a

minigene are preferably selected according to the guidelines set forth in the previous section. A preferred means of

administering nucleic acids encoding the peptides of the invention uses minigene constructs encoding a peptide comprising

one or multiple epitopes of the invention.

The use of multi-epitope minigenes is described below and in, Ishioka et al., J. Immunol. 162:3915-3925, 1999; An,

L. and Whitton, J. J. Virol. 71:2292, 1997; Thomson, S. A. et al., J. Immunol. 157:822, 1996; Whitton, J. L. et al., J. Viroi.

67:348, 1993; Hanke, R. et al., Vaccine 16:426, 1998. For example, a multi-epitope DNA plasmid encoding supermolif-

andlor motif-bearing epitopes derived 254P1D6B, the PADRE® universal helper T cell epitope or multiple HTL epitopes from

254P1D6B (see Tables VIII-XXI and XXII to XLIX), and an endoplasmic reticulum-translocating signal sequence can be

engineered. A vaccine may also comprise epitopes that are derived from other TAAs.

The immunogenicity of a multi-epitopic minigene can be confirmed in transgenic mice to evaluate the magnitude of

CTL induction responses against the epitopes tested. Further, the immunogenicity of DNA-encoded epitopes in vivo can be

correlated with the in vitro responses of specific CTL lines against target cells transfected with the DNA plasmid. Thus, these

experiments can show that the minigene serves to both: generate a CTL response and that the induced CTLs

recognized cells expressing the encoded epitopes.

For example, to create a DNA sequence encoding the selected epitopes (minigene) for expression in human cells,

the amino acid sequences of the epitopes may be reverse translated. A human codon usage table can be used to guide the

codon choice for each amino acid. These epitope-encoding DNA sequences may be directly adjoined, so that when

translated, a continuous polypeptide sequence is created. To optimize expression and/or immunogenicity, additional
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elements can be incorporated into the minigene design. Examples of amino acid sequences that can be reverse translated

and included in the minigene sequence include: HLA class I epitopes, HLA class II epitopes, antibody epitopes, a

ubiquitination signal sequence, and/or an endoplasmic reticulum targeting signal. In addition, HLA presentation of CTL and

HTL epitopes may be improved by including synthetic 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 to DNA by assembling oligonucleotides that encode the plus and minus

strands of the minigene. Overlapping oligonucleotides (30-100 bases long) may be synthesized, phosphorylated, purified

and annealed under appropriate conditions using well known techniques. The ends of the oligonucleotides can be joined, for

example, using T4 DNA ligase. This synthetic minigene, encoding the epitope polypeptide, can then be cloned into a desired

expression vector,

Standard regulatory sequences well known to those of skill in the art are preferably included in the vector to ensure

expression in the target cells. Several vector elements are desirable: a promoter with a down-stream cloning site for

minigene insertion; a polyadenylation signal for efficient transcription termination; an E. coli origin of replication; and an E.

coli selectable marker ampicillin or kanamycin resistance). Numercus promoters can be used for this purpose, the

human cytomegalovirus (hCMV) promoter. See, U.S. Patent Nos. 5,580,859 and 5,589,466 for other suitable promoter

sequences.

Additional vector modifications may be desired to optimize minigene expression and immunogenicity. In some

cases, introns are required for efficient gene expression, and one or more synthetic or naturally-occurring introns could be

incorporated into the transcribed region of the minigene. The inclusion of mRNA stabilization sequences and sequences for

replication in mammalian cells may also be considered for increasing minigene expression.

Once an expression vector is selected, the minigene is cloned into the polylinker region downstream of the

promoter. This plasmid is transformed into an appropriate E coli strain, and DNA is prepared using standard techniques.

The orientation and DNA sequence of the minigene, as well as all other elements included in the vector, are confirmed using

restriction mapping and DNA sequence analysis. Bacterial cells harboring the correct plasmid can be stored as a master cell

bank and a working cell bank.

In addition, immunostimulatory sequences (ISSs or CpGs) appear to play a role in the immunogenicity 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

epitopes and a second protein (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 IL-2, IL-12, GM-

CSF), cytokine-inducing molecules LelF), costimulatory molecules, or for HTL responses, pan-DR binding proteins

(PADRET, Epimmune, San Diego, CA). Helper (HTL) epitopes can be joined to intracellular targeting signals and

expressed separately from expressed CTL epitopes; this allows direction of the HTL epitopes to a cell compartment different
than that of the CTL epitopes. If required, this could facilitate more efficient entry of HTL epitopes into the HLA class II

pathway, thereby improving HTL induction. In contrast to HTL or CTL induction, specifically decreasing the immune

response by co-expression of immunosuppressive molecules TGF-p) may be beneficial in certain diseases.

Therapeutic quantities of plasmid DNA can be produced for example, by fermentation in E coi, followed by

purification. Aliquots from the working cell bank are used to inoculate growth medium, and grown to saturation in shaker
flasks or a bioreactor according to well-known techniques. Plasmid DNA can be purified using standard bioseparation

technologies such as solid phase anion-exchange resins supplied by QIAGEN, Inc. (Valencia, California). If required,
supercoiled DNA can be isolated from the open circular and linear forms using gel electrophoresis or other methods.
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Purified plasmid DNA can be prepared for injection using a variety of formulations. The simplest of these is

reconstitution of lyophilized DNA in sterile phosphate-buffer saline (PBS). This approach, known as "naked DNA," is
currently being used for intramuscular (IM) administration in clinical trials. To maximize the immunotherapeutic effects of
minigene DNA vaccines, an alternative method for formulating purified plasmid DNA may be desirable. A variety of methods
have been described, and new techniques may become available. Cationic lipids, glycolipids, and fusogenic liposomes can

also be used in the formulation (see, as described by WO 9324640; Mannino Gould-Fogerite, BioTechniques 6(7):

682 (1988); U.S. Pat No. 5,279,833; WO 91/06309; and Feigner, etal., Proc. Naf'lAcad. Sci. USA 84:7413 (1987). In
addition, peptides and compounds referred to collectively as protective, interactive, non-condensing compounds (PINC)
could also be complexed to purified plasmid DNA to influence variables such as stability, intramuscular dispersion, or
trafficking to specific organs or cell types.

Target cell sensitization can be used as a functional assay for expression and HLA class I presentation of
minigene-encoded CTL epitopes. For example, the plasmid DNA is introduced into a mammalian cell line that is suitable as
a target for standard CTL chromium release assays. The transfection method used will be dependent on the final
formulation. Electroporation can be used for "naked" DNA, whereas cationic lipids allow direct in vitro transfection. A

plasmid expressing green fluorescent protein (GFP) can be co-lransfected to allow enrichment of transfected cells using
fluorescence activated cell sorting (FACS). These cells are tien chromium-51 (65 Cr) labeled and used as target cells for
epitope-specific CTL lines; cytolysis, detected by 51Cr 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 vive immunogenicity is a second approach for functional testing of minigene DNA formulations. Transgenic mice
expressing appropriate human HLA proteins are immunized with the DNA product. The dose and route of administration are
formulation dependent IM for DNA in PBS, intraperitoneal for lipid-complexed DNA). Twenty-one days after
immunization, splenocytes are harvested and restimulated for one week in the presence of peptides encoding each epitope
being tested. Thereafter, for CTL effector cells, assays are conducted for cytolysis of peptide-loaded, 5lCr-labeled target
cells using standard techniques. Lysis of target cells that were sensitized by HLA loaded with peptide epitopes
corresponding to minigene-encoded epitopes, demonstrates DNA vaccine function for in vivo induction of CTLs.
Immunogenicity of HTL epitopes is confirmed in transgenic trice in an analogous manner.

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

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

X.C.2. Combinations of CTL Peptides with Helper Peptides

Vaccine compositions comprising CTL peptides of the invention can be modified, analoged, to provide desired
attributes, such as improved serum half life, broadened population coverage or enhanced immunogenicity.

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

terminus of the CTL peptide. The amino terminus of either the immunogenic peptide or the T helper peptide may be

acylated.

In certain embodiments, the T helper peptide is one that is recognized by T helper cells present in a majority of a

genetically diverse population. This can be accomplished by selecting peptides that bind to many, most, or all of the HLA

class II molecules. Examples of such amino acid bind many HLA Class II molecules include sequences from antigens such

as tetanus toxoidat positions 830-843 QYIKANSKFIGITE; (SEQ ID NO: 13), Plasmodium falciparum circumsporozoite (CS)

protein at positions 378-398 DIEKKIAKMEKASSVFNVVNS; (SEQ ID NO: 14), and Streptococcus 18kD protein at positions

116-131 GAVDSILGGVATYGAA; (SEQ ID NO 15). Other examples include peptides bearing a DR 1-4-7 supermotif, or

either of the DR3 motifs.

Alternatively, it is possible to prepare synthetic peptides capable of stimulating T helper lymphocytes, in a loosely

HLA-restricted fashion, using amino acid sequences not found in nature (see, PCT publication WO 95/07707). These

synthetic compounds called Pan-DR-binding epitopes PADRETM, Epimmune, Inc., San Diego, CA) are designed, most

preferably, to bind most HLA-DR (human HLA class II) molecules. For instance, a pan-DR-binding epitope peptide having

the formula: xKXVAAWTLKAAx (SEQ ID NO: 16), where is either cyclohexylalanine, phenylalanine, or tyrosine, and a is

either o-alanine or L-alanine, has been found to bind to most HLA-DR alleles, and to stimulate the response of T helper

lymphocytes from most individuals, regardless of their HLA type. An alternative of a pan-DR binding epitope comprises all

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 properties. For example, they can be modified

to include D-amino acids to increase their resistance to proteases and thus extend their serum half life, or they can be

conjugated to other molecules such as lipids, proteins, carbohydrates, and the like to increase their biological activity. For

example, a T helper peptide can be conjugated to one or more palmitic acid chains at either the amino or carboxyl termini.

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

In some embodiments it may be desirable to include in the pharmaceutical compositions of the invention at least

one component which primes B lymphocytes or T lymphocytes. Lipids have been identified as agents capable of priming

CTL in vivo. For example, palmitic acid residues can be attached to the e-and ca- amino groups of a lysine residue and then

linked, via one or more linking residues such as Gly, Gly-Gly-, Ser, Ser-Ser, or the like, to an immunogenic peptide.

The lipidated peptide can then be administered either directly in a micelle or particle, incorporated into a liposome, or

emulsified in an adjuvant, incomplete Freund's adjuvart. In a preferred embodiment, a particularly effective

immunogenic composition comprises palmitic acid attached to e- and o- amino groups of Lys, which is attached via linkage,

Ser-Ser, to the amino terminus of the immunogenic peptide.

As another example of lipid priming of CTL responses, E. coli lipoproteins, such as tripalmitoyl-S-

glycerylcysteinlyseryl- serine (P3CSS) can be used to prime virus specific CTL when covalently attached to an appropriate

peptide (see, Deres, at al., Nature 342:561, 1989). Peptides of the invention can be coupled to P3CSS, for example,

and the lipopeptide administered to an individual to prime specifically an mmune response to the 4arget antigen. Moreover,

because the induction of neutralizing antibodies can also be primed with PsCSS-conjugated epitopes, two such compositions

can be combined to more effectively elicit both humoral and cell-mediated responses.

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

An embodiment of a vaccine composition in accordance with the invention comprises ex vivo administration of a

cocktail of epitope-bearing peptides to PBMC, or isolated DC therefrom, from the patient's blood. A pharmaceutical to

facilitate harvesting of DC can be used, such as Prcgenipoietin TM (Pharmacia-Monsanto, St. Louis, MO) or GM-CSF/IL-4.
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After pulsing the DC with peptides and prior to reinfusion into patients, the DC are washed to remove unbound peptides. In
this embodiment, a vaccine comprises peptide-pulsed DCs which present the pulsed peptide epitopes complexed with HLA
molecules on their surfaces.

The DC can be pulsed ex vivo with a cocktail of peptides, some of which stimulate CTL responses to 254P1D6B.
Optionally, a helper T cell (HTL) peptide, such as a natural or artificial loosely restricted HLA Class II 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 254P1 D6B.

X.D. Adoptive Immunotherapy

Antigenic 254P1D6B-related peptides are used to elicit a CTL and/or HTL response ex vivo, as well. The resulting
CTL or HTL cells, can be used to treat tumors in patients that do not respond to other conventional forms of therapy, or will
not respond to a therapeutic vaccine peptide or nucleic acid in accordance with the invention. Ex vivo CTL or HTL
responses to a particular antigen are induced by incubating in tissue culture the patient's, or genetically compatible, CTL or
HTL precursor cells together with a source of antigen-presenting cells (APC), such as dendritic cells, and the appropriate
immunogenic peptide. After an appropriate incubation time (typically about 7-28 days), in which the precursor cells are
activated and expanded into effector cells, the cells are infused back into the patient, where they will destroy (CTL) or
facilitate destruction (HTL) of their specific target cell a tumor cell). Transfected dendritic cells may also be used as
antigen presenting cells.

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

expresses or overexpresses 254P1D6B. In therapeutic applications, peptide and/or nucleic acid compositions are
administered to a patient in an amount sufficient to elicit an effective B cell, CTL and/or HTL response to the antigen and to
cure or at least partially arrest or slow symptoms and/or complications. An amount adequate to accomplish this is defined as
"therapeutically effective dose," Amounts effective for this use will depend on, the particular composition administered,
the manner of administration, the stage and severity of the disease being treated, the weight and general state of health of
the patient, and the judgment of the prescribing physician.

For pharmaceutical compositions, the immunogenic peptides of the invention, or DNA encoding them, are
generally administered to an individual already bearing a tumor that expresses 254P1D6B. The peptides or DNA encoding
them can be administered individually or as fusions of one or more peptide sequences. Patients can be treated with the
immunogenic peptides separately or in conjunction with other treatments, such as surgery, as appropriate.

For therapeutic use, administration should generally begin at the first diagnosis of 254P1 D6B-associated cancer.
This is followed by boosting doses until at least symptoms are substantially abated and for a period thereafter. The
embodiment of the vaccine composition including, but not limited to embodiments such as peptide cocktails,
polyepitopic polypeptides, minigenes, or TAA-specific CTLs or pulsed dendritic cells) delivered to the patient may vary
according to the stage of the disease or the patient's health status. For example, in a patient with a tumor that expresses
254P1D6B, a vaccine comprising 254P1D6B-specific CTL may be more efficacious in killing tumor cells in patient with
advanced disease than alternative embodiments.

It is generally important to provide an amount of the peptide epitope delivered by a mode of administration
sufficient to stimulate effectively a cytotoxic T cell response; compositions which stimulate helper T cell responses can also
be given in accordance with this embodiment of the invention.
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The dosage for an initial therapeutic immunization generally occurs in a unit dosage range where the lower value is
about 1, 5, 50, 500, or 1,000 pg and the higher value is about 10,000; 20,000; 30,000; or 50,000 pg. Dosage values for a
human typically range from about 500 pg to about 50,000 pg per 70 kilogram patient. Boosting dosages of between about

pg to about 50,000 pg of peptide pursuant to a boosting regimen over weeks to months may be administered depending
upon the patient's response and condition as determined by measuring the specific activity of CTL and HTL obtained from
the patient's blood. Administration should continue until at least clinical symptoms or laboratory tests indicate that the
neoplasia, has been eliminated or reduced and for a period thereafter. The dosages, routes of administration, and dose
schedules are adjusted in accordance with methodologies known in the art.

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

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

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

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

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

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

A human unit dose form of a composition is typically included in a pharmaceutical composition that comprises a
human unit dose of an acceptable carrier, in one embodiment an aqueous carrier, and is administered in a volume/quantity
that is known by those of skill in the art to be used for administration of such compositions to humans (see, Remington's
Pharmaceutical Sciences, 17a Edition, A. Gennaro, Editor, Mack Publishing Co., Easlon, Pennsylvania, 1985). For example
a peptide dose for initial immunization can be from about 1 to about 50,000 p.g, generally 100-5,000 p.g, for a 70 kg patient.
For example, for nucleic acids an initial immunization may be performed using an expression vector in the form of naked
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nucleic acid administered IM (or SC or ID) in the amounts of 0.5-5 mg at multiple sites. The nucleic acid (0.1 to 1000 pg)

can also be administered using 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 5x109 pfu.

For antibodies, a treatment generally involves repeated administration of the anti-254P1D6B antibody preparation,

via an acceptable route of administration such as intravenous injection 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 tolerated.

Moreover, an initial loading dose of approximately 4 mg/kg patient body weight IV, followed by weekly doses of about 2

mg/kg IV of the anti- 254P1D6B mAb preparation represents an acceptable dosing regimen. As appreciated by those of skill

in the art, various factors can influence the ideal dose in a particular case. Such factors include, far example, half life of a

composition, the binding affinity of an Ab, the immunogenicity of a substance, the degree of 254P1D6B expression in the

patient, the extent of circulating shed 254P1D6B antigen, the desired steady-state concentration level, frequency of

treatment, and the influence of chemotherapeutic or other agents used in combination with the treatment method of the

invention, as well as the health status of a particular patient. Non-limiting preferred human unit doses are, for example,

500g 1mg, 1mg 50mg, 50mg 100mg, 100mg 200mg, 200mg 300mg, 400mg 500mg, 500mg 600mg, 600mg 

700mg, 700mg 800mg, 800mg 900mg, 900mg 1g, or 1mg 700mg. In certain embodiments, the dose is in a range of 2-

mg/kg body weight, 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, in two, three or four weeks by weekly doses; 0.5 10mg/kg body weight, followed in two, three or four

weeks by weekly doses; 225, 250, 275, 300, 325, 350, 375, 400mg m2 of body area weekly; 1-600mg m2 of body area

weekly; 225-400mg m2 of body area weekly; these does can be followed by weekly doses for 2, 3, 4, 5, 6, 7, 8, 9, 19, 11, 12

or more weeks.

In one embodiment, human unit dose forms of polynucleotides comprise a suitable dosage range or effective

amount that provides any therapeutic effect. As appreciated by one of ordinary skill in the art a therapeutic effect depends

on a number of factors, including the sequence of the polynucleotide, molecular weight of the polynucleotide and route of

administration. Dosages are generally selected by the physician or other health care professional in accordance with a

variety of parameters known in the art, such as severity of symptoms, history of the patient and the like. Generally, for a

polynucleotide of about 20 bases, a dosage range may be selected from, for example, an independently selected lower limit

such as about 0.1, 0.25, 0.5, 1,2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300,400 or 500 mg/kg up to an

independently selected upper limit, greater than the lower limit, of about 60, 80, 100 200, 300,400, 500, 750, 1000, 1500,

2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000 or 10,000 mg/kg. For example, a dose may be about any of the following:

0.1 to 100 mg/kg, 0.1 to 50 mg/kg, 0.1 to 25 mg/kg, 0.1 to 10 mg/kg, 1 to 500 mg/kg, 100 to 400 mg/kg, 200 to 300 mg/kg, 1

to 100 mg/kg, 100 to 200 mg/kg, 300 to 400 mg/kg, 400 to 500 mg/kg, 500 to 1000 mg/kg, 500 to 5000 mg/kg, or 500 to

10,000 mg/kg. Generally, parenteral routes of administration may require higher doses of polynucleotide compared to more

direct application to the nucleotide to diseased tissue, as do polynucleotides of increasing length.

In one embodiment, human unit dose forms of T-cells comprise a suitable dosage range or effective amount that

provides any therapeutic effect. As appreciated by one of o'dinary skill in the art, a therapeutic effect depends on a number

of factors, Dosages are generally selected by the physician or other health care professional in accordance with a variety of

parameters known in the art, such as severity of symptoms, history of the patient and the like. A dose may be about 104

cells to about 106 cells, about 106 cells to about 108 cells, about 108 to about 1011 cells, or about 108 to about 5 x 1010 cells.

A dose may also about 106 cellslm2 to about 1010 cellslm 2 or about 103 cells/m 2 to about 108 cells/m 2

Proteins(s) of the invention, and/or nucleic acids encoding the protein(s), can also be administered via liposomes,

which may also serve to: 1) target the proteins(s) to a particular tissue, such as lymphoid tissue; 2) to target selectively to

diseases cells; or, 3) to increase the half-life of the peptide composition. Liposomes include emulsions, foams, micelles,
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insoluble monolayers, liquid crystals, phospholipid dispersions, lamellar layers and the like. In these preparations, the

peptide to be delivered is incorporated as part of a liposome, alone or in conjunction with a molecule which binds to a

receptor prevalent among lymphoid cells, such as monoclonal antibodies which bind to the CD45 antigen, or with other

therapeutic or immunogenic compositions. Thus, liposomes either filled or decorated with a desired peptide of the invention

can be directed to the site of lymphoid cells, where the liposomes then deliver the peptide compositions. Liposomes for use

in accordance with the invention are formed from standard vesicle-forming lipids, which generally include neutral and

negatively charged phospholipids and a sterol, such as cholesterol. The selection of lipids is generally guided by

consideration of, liposome size, acid lability and stability of the liposomes in the blood stream. A variety of methods are

available for preparing liposomes, as described in, Szoka, et Ann, Rev. Biophys. Bioeng. 9:467 (1980), and U.S.

Patent Nos. 4,235,871,4,501,728, 4,837,028, and 5,019,369.

For targeting cells of the immune system, a ligand to be incorporated into the liposome can include, e.g.,

antibodies or fragments thereof specific for cell surface determinants of the desired immune system cells. A liposome

suspension containing a peptide may be administered intravenously, locally, topically, etc. in a dose which varies according

to, inter alia, the manner of administration, the peptide being delivered, and the stage of the disease being treated.

For solid compositions, conventional nontoxic solid carriers may be used which include, for example,

pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharin, talcum, cellulose, glucose,

sucrose, magnesium carbonate, and the like. For oral adminislration, a pharmaceutically acceptable nontoxic composition is

formed by incorporating any of the normally employed excipients, such as those carriers previously listed, and generally 

of active ingredient, that is, one or more peptides of the invention, and more preferably at a concentration of 25%-75%.

For aerosol administration, immunogenic peptides are preferably supplied in finely divided form along with a

surfactant and propellant. Typical percentages of peptides are about 0.01%-20% by weight, preferably about The

surfactant must, of course, be nontoxic, and preferably soluble in the propellant. Representative of such agents are the

esters or partial esters of fatty acids containing from about 6 to 22 carbon atoms, such as caproic, octanoic, lauric, palmitic,

stearic, linoleic, linolenic, olesteric and oleic acids with an aliphatic polyhydric alcohol or its cyclic anhydride. Mixed esters,

such as mixed or natural glycerides may be employed. The surfactant may constitute about 0.1%-20% by weight of the

composition, preferably about 0.25-5%. The balance of the composition is ordinarily propellant. A carrier can also be

included, as desired, as with, lecithin for intranasal delivery.

XI.) Diagnostic and Prognostic Embodiments of 254P1D6B.

As disclosed herein, 254P1D6B polynucleotides, polypeptides, reactive cytotoxic T cells (CTL), reactive helper T

cells (HTL) and anti-polypeptide antibodies are used in well known diagnostic, prognostic and therapeutic assays that

examine conditions associated with dysregulated cell growth such as cancer, in particular the cancers listed in Table I (see,

both its specific pattern of tissue expression as well as its overexpression in certain cancers as described for example in

the Example entitled "Expression analysis of 254P1 D6B in normal tissues, and patient specimens").

254P1D6B can be analogized to a prostate associated antigen PSA, the archetypal marker that has been used by

medical practitioners for years to identify and monitor the presence of prostate cancer (see, Merrill et al., J. Urol. 163(2):

503-5120 (2000); Polascik et al, J. Urol. Aug; 162(2):293-306 (1999) and Fortier et al, J. Nat. Cancer Inst. 91(19 1635-

1640(1999)). A variety of other diagnostic markers are also used in similar contexts including p53 and K-ras (see, e.g.,

Tulchinsky et Int J Mol Med 1999 Jul 4(1):99-102 and Minimoto et al, Cancer Detect Prey 2000;24(1):1-12). Therefore,

this disclosure of 254P1 D6B polynucleotides and polypeptides (as well as 254P1 D6B polynucleotide probes and anti-

254P1D6B antibodies used to identify the presence of these molecules) and their properties allows skilled artisans to utilize
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these molecules in methods that are analogous to those used, for example, in a variety of diagnostic assays directed to

examining conditions associated with cancer.

Typical embodiments of diagnostic methods which utilize the 254P1D6B polynucleotides, polypeptides, reactive T

cells and antibodies are analogous to those methods from well-established diagnostic assays, which employ, PSA

polynucleotides, polypeptides, reactive T cells and antibodies. For example, just as PSA polynucleotides are used as probes

(for example in Northern analysis, see, Sharief et al., Biochem. Mol. Biol. Int. 33(3):567-74(1994)) and primers (for

example in PCR analysis, see, Okegawa et al., J. Urol. 163(4): 1189-1190 (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 254P1D6B

polynucleotides described herein can be utilized in the same way to detect 254P1D6B overexpression or the metastasis of

prostate and other cancers expressing this gene. Alternatively, just as PSA polypeplides are used to generate antibodies

specific for PSA which can then be used to obsere the presence and/or the level of PSA proteins in methods to monitor

PSA protein overexpression (see, Stephan et al., Urology 55(4):560-3 (2000)) or the metastasis of prostate cells (see,
Alanen at al., Pathol. Res. Pract. 192(3):233-7 (1996)), the 254P1D6B polypeptides described herein can be utilized to

generate antibodies for use in detecting 254P1 D6B overexpression or the metastasis of prostate cells and cells of other

cancers expressing this gene.

Specifically, 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 biological sample for
the presence of cells expressing 254P1D6B polynucleotides and/or polypeptides can be used to provide evidence of

metastasis. For example, when a biological sample from tissue that does not normally contain 254P1D6B-expressing cells

(lymph node) is found to contain 254P1D6B-expressing cells such as the 254P1D6B expression seen in LAPC4 and LAPC9,
xenografts Isolated from lymph node and bone metastasis, respectively, this finding is indicative of metastasis.

Alternatively 254P1 D6B polynucleotides and/or polypeptides can be used to provide evidence of cancer, for
example, when cells in a biological sample that do not normally express 254P1 D6B or express 254P1D6B at a different level

are found to express 254P1D6B or have an increased expression of 254P1D6B (see, the 254P1D6B expression in the
cancers listed in Table I and in patient samples etc. shown in the accompanying Figures). In such assays, artisans may
further wish to generate supplementary evidence of metastasis by testing the biological sample for the presence of a second

tissue restricted marker (in addition to 254P1D6B) such as PSA, PSCAetc. (see, Alanen et al, Pathol. Res. Pract.
192(3): 233-237 (1996)).

The use ofimmunohistochemistry to identify the presence of a 254P1D6B polypeptide within a tissue section can
indicate an altered state of certain cells within that tissue. It is well understood in the art that the ability of an antibody to
localize to a polypeptide that is expressed in cancer cells is a way of diagnosing presence of disease, disease stage,
progression and/or tumor aggressiveness. Such an antibody can also detect an altered distribution of the polypeptide within
the cancer cells, as compared to corresponding non-malignant tissue.

The 254P1D6B polypeplide and immunogenic compositions are also useful in view of the phenomena of altered
subcellular protein localization in disease states. Alteration of cells from normal to diseased state causes changes in cellular
morphology and is often associated with changes in subcellular protein localization/distribution. For example, cell membrane
proteins that are expressed in a polarized manner in normal cells can be altered in disease, resulting in distribution of the
protein in a non-polar manner over the whole cell surface.

The phenomenon of altered subcellular protein localization in a disease state has been demonstrated with MUC1
and Her2 protein expression by use of immunohistochemical means. Normal epithelial cells have a typical apical distribution
of MUC1, in addition to some supranuclear localization of the glycoprotein, whereas malignant lesions often demonstrate an
apolar staining pattern (Diaz et al, The Breast Journal, 7; 40-45 (2001); Zhang et al, Clinical Cancer Research, 4; 2669-2676
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(1998): Coo, et al, The Journal of Histochemistry and Cytochemistry, 45: 1547-1557 (1997)). In addition, normal breast

epithelium is either negative for Her2 protein or exhibits only a basolateral distribution whereas malignant cells can express

the protein over the whole cell surface (De Potter, etal, International Journal of Cancer, 44; 969-974 (1989): McCormick, et

al, 117; 935-943 (2002)). Alternatively, distribution of the protein may be altered from a surface only localization to include

diffuse cytoplasmic expression in the diseased state. Such an example can be seen with MUC1 (Diaz, et al, The Breast

Journal, 7: 40-45 (2001)).

Alteration in the localization/distribution of a protein in the cell. as detected by immunohistochemical methods, can

also provide valuable information 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 cell surface location

makes the cells favorably amenable to antibody-based diagnostic and treatment regimens. When such an alteration of

protein localization occurs for 254P1D6B, the 254P1D6B protein and immune responses related thereto are very useful.

Accordingly, the ability to determine whether alteration of subcellular protein localization occurred for 24P4C12 make the

254P1D6B protein and immune responses related thereto very useful. Use of the 254P1D6B compositions allows those

skilled in the art to make important diagnostic and therapeutic decisions.

Immunohistochemical reagents specific to 254P1D6B are also useful to detect metastases of tumors expressing 254P1D6B

when the polypeptide appears in tissues where 254P1D6B is not normally produced.

Thus, 254P1D6B 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, 254P1D6B polynucleotide fragments and polynucleotide variants are used in an analogous

manner. In particular, typical PSA polynucleotides used in methods of monitoring PSA are probes or primers which consist

of fragments of the PSA cDNA sequence. Illustrating this, primers used to PCR amplify a PSA polynucleotide must include
less than the whole PSA sequence to function in the polymerase chain reaction. In the context of such PCR reactions,

skilled artisans generally create a variety of different polynucleotide fragments that can be used as primers in order to amplify

different portions of a polynucleotide of interest or to optimize amplification reactions (see, Caetano-Anolles, G.

Biotechniques 25(3): 472-476, 478-480 (1998); Robertson etal., Methods Mol. Biol. 98:121-154 (1998)). An additional

illustration of the use of such fragments is provided in the Example entitled "Expression analysis of 254P1 D6 in normal

tissues, and patient specimens," where a 254P1D6B polynucleotide fragment is used as a probe to show the expression of
254P1 D6B RNAs in cancer cells. In addition, variant polynucleotide sequences are typically used as primers and probes for
the corresponding mRNAs in PCR and Northern analyses (see, Sawai et al., Fetal Diagn. Ther. 1996 Nov-Dec
11(6):407-13 and Current Protocols In Molecular Biology, Volume 2, Unit 2, Frederick M. Ausubel et al. eds., 1995)).

Polynucleotide fragments and variants are useful in this context where they are capable of binding to a target polynucleotide
sequence a 254P1 D6B polynucleotide shown in Figure 2 or variant thereof) under conditions of high stringency.

Furthermore PSA polypeptides which contain an epitope that can be recognized by an antibody or T cell that
specifically binds to that epitope are used in methods of mon toring PSA. 254P1D6B polypeptide 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 or T cells) is typical in the art with a wide variety of systems
such as fusion proteins being used by practitioners (see, Current Protocols In Molecular Biology, Volume 2, Unit 16,
Frederick M. Ausubel etal. eds., 1995), In this context, each epilope(s) functions to provide the architecture with which an
antibody or T cell is reactive. Typically, skilled artisans create a variety of different polypeplide fragments that can be used in
order to generate immune responses specific for different portions of a polypeptide of interest (see, U.S. Patent No.
5,840,501 and U.S. Patent No. 5,939,533). For example it may be preferable to utilize a polypeptide comprising one of the
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254P1D6B biological motifs discussed herein or a motif-bearing subsequence 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 epitope capable of generating an antibody or T cell specific for a target polypeptide sequence a
254P1D6B polypeptide shown in Figure 3).

As shown herein, the 254P1D6B polynucleotides and polypeptides (as well as the 254P1D6B polynucleotide
probes and anti-254P1D6B antibodies or T cells used to identify the presence of these molecules) exhibit specific properties
that make them useful in diagnosing cancers such as those listed in Table I. Diagnostic assays that measure the presence
of 254P1D6B 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 satisfy a need in the art for molecules having similar or complementary
characteristics to PSA in situations where, for example, a definite diagnosis of metastasis of prostatic origin cannot be made
on the basis of a test for PSA alone (see, Alanen et al, Pathol. Res Pract. 192(3): 233-237 (1996)), and consequently,
materials such as 254P1D6B polynucleotides and polypeptices (as well as the 254P1D6B polynucleotide probes and anti-
254P1D6B antibodies used to identify the presence of these molecules) need to be employed to confirm a metastases of
prostatic origin.

Finally, in addition to their use in diagnostic assays, the 254P1D6B polynucleotides disclosed herein have a
number of other utilities such as their use in the identification of oncogenetic associated chromosomal abnormalities in the
chromosomal region to which the 254P1D6B gene maps (see the Example entitled "Chromosomal Mapping of 254P1D6B"
below). Moreover, in addition to their use in diagnostic assays, the 254P1D6B-related proteins and polynucleotides
disclosed herein have other utilities such as their use in the forensic analysis of tissues of unknown origin (see, e.g.,
Takahama K Forensic Sci Int 1996 Jun 28;80(1-2): 63-9).

Additionally, 254P1D6B-related proteins or polynucleotides of the invention can be used to treat a pathologic
condition characterized by the over-expression of 254P1D6B. For example, the amino acid or nucleic acid sequence of
Figure 2 or Figure 3, or fragments of either, can be used to generate an immune response to a 254P1D6B antigen.
Antibodies or other molecules that react with 254P1D6B can be used to modulate the function of this molecule, and thereby
provide a therapeutic benefit.

XII.) Inhibition of 254P1D6B Protein Function

The invention includes various methods and compositions for inhibiting the binding of 254P1D6B to its binding
partner or its association with other protein(s) as well as methods for inhibiting 254P1D6B function.

XII.A.) Inhibition of 254P1D6B With Intracellular Antibodies

In one approach, a recombinant vector that encodes single chain antibodies that specifically bind to 254P1D6B are
Introduced into 254P1D6B expressing cells via gene transfer technologies. Accordingly, the encoded single chain anti-
254P1D6B antibody is expressed intracellularly, binds to 254P1D6B protein, and thereby inhibits its function. Methods for
engineering such intracellular single chain antibodies are well known. Such intracellular antibodies, also known as
"intrabodies", are specifically targeted to a particular compartment within the cell, providing control over where the inhibitory
activity of the treatment is focused. This technology has been successfully applied in the art (for review, see Richardson and
Marasco, 1995, TIBTECH vol. 13). Intrabodies have been shown to virtually eliminate the expression of otherwise abundant
cell surface receptors (see, Richardson et al, 1995, Proc. Natl. Acad. Sci. USA 92: 3137-3141; Beerli ot ra, 1994, J.
Biol. Chem. 289: 23931-23936; Deshane et al, 1994, Gene Ther. 1: 332-337).
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Single chain antibodies comprise the variable domains of the heavy and light chain joined by a flexible linker
polypeptide, and are expressed as a single polypeptide Optionally, single chain antibodies are expressed as a single chain
variable region fragment joined to the light chain constant region. Well-known intracellular trafficking signals are engineered
into recombinant polynucleotide vectors encoding such single chain antibodies in order to target precisely the intrabody to
the desired intracellular compartment. For example, intrabocies targeted to the endoplasmic reticulum (ER) are engineered
to incorporate a leader peptide and, optionally, a C-terminal ER retention signal, such as the KDEL amino acid motif.
Intrabodies intended to exert activity in the nucleus are engineered to include a nuclear localization signal. Lipid moieties are
joined to intrabodies in order to tether the intrabody to the cylosolic side of the plasma membrane. Intrabodies can also be
targeted to exert function in the cylosol. For example, cylosclic intrabodies are used to sequester factors within the cytosol,
thereby preventing them from being transported to their natural cellular destination.

In one embodiment, intrabodies are used to capture 254P1D6B in the nucleus, thereby preventing its activity within
the nucleus. Nuclear targeting signals are engineered into such 254P1D6B intrabodies in order to achieve the desired
targeting. Such 254P1D6B intrabodies are designed to bind specifically to a particular 254P1D6B domain. In another
embodiment, cytosolic intrabodies that specifically bind to a 254P1D6B protein are used to prevent 254P1D6B from gaining
access to the nucleus, thereby preventing it from exerting any biological activity within the nucleus preventing
254P1D6B 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 to target intrabody
expression specifically to prostate, for example, the PSA promoter and/or promoter/enhancer can be utilized (See, for
example, U.S. Patent No. 5,919,652 issued 6 July 1999).

XII.B.) Inhibition of 254P1D6B with Recombinant Proteins
In another approach, recombinant molecules bind to 254P1D6B and thereby inhibit 254P1D6B function. For

example, these recombinant molecules prevent or nhibit 254P1D6B 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 254P1D6B
specific antibody molecule. In a particular embodiment, the 254P1D6B binding domain of a 254P1D6B binding partner is
engineered into a dimeric fusion protein, whereby the fusion protein comprises two 254P1 D6B ligand binding domains linked to
the Fc portion of a human IgG, such as human IgG1. Such IgG portion can contain, for example, the CH2 and CH3 domains and
the hinge region, but not Ihe CH1 domain. Such dimeric fusion proteins are administered in soluble form to patients suffering from
a cancer associated with the expression of 254P1 D6B, whereby the dimeric fusion protein specifically binds to 254P1D6B and
blocks 254P1D6B interaction with a binding partner. Such dimeric fusion proteins are further combined into multimeric proteins
using known antibody linking technologies.

XII.C.) Inhibition of 254P1D6B Transcription or Translation
The present invention also comprises various methods and compositions for inhibiting the transcription of the

254P1D6B gene. Similarly, the invention also provides methods and compositions for inhibiting the translation of 254P1D6B
mRNA into protein.

In one approach, a method of inhibiting the transcription of the 254P1D6B gene comprises contacting the
254P1D6B gene with a 254P1D6B antisense polynucleotide. In another approach, a method of inhibiting 254P1D6B mRNA
translation comprises contacting a 254P1D6B mRNA with an antisense polynucleotide. In another approach, a 254P1D6B
specific ribozyme is used to cleave a 254P1D6B message, thereby inhibiting translation. Such antisense and ribozyme
based methods can also be directed to the regulatory regions f the 254P1D6B gene, such as 254P1 D6B promoter and/or
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enhancer elements. Similarly, proteins capable of inhibiting a 254P1D6B gene transcription factor are used to inhibit
254P1D6B mRNA transcription. The various polynucleotides and compositions useful in the aforementioned methods have
been described above. The use of antisense and ribozyme molecules to inhibit transcription and translation is well known in
the art.

Other factors that inhibit the transcription of 254P1 D6 by interfering with 254P1D6B transcriptional activation are
also useful to treat cancers expressing 254P1D6B. Similarly, factors that interfere with 254P1D6B processing are useful to
treat cancers that express 254P1D6B. Cancer treatment methods utilizing 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 deliver therapeutic polynucleotide molecules to tumor cells
synthesizing 254P1D6B antisense, ribozyme, polynucleotides encoding intrabodies and other 254P1 D6B inhibitory
molecules). A number of gene therapy approaches are known in the art. Recombinant vectors encoding 254P1D6B antisense
polynucleotides, ribozymes, factors capable of interfering with 254P1D6B transcription, and so forth, can be delivered to target
tumor cells using such gene therapy approaches.

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

The anti-tumor activity of a particular composition antisense, 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 assays and other assays indicative of tumor promoting activity, binding assays capable of
determining the extent to which a therapeutic composition will inhibit the binding of 254P1 D6B to a binding partner, etc.

In vivo, the effect of a 254P1D6B therapeutic composition can be evaluated in a suitable animal model. For example,
xenogenic prostate cancer models can be used, wherein human prostate cancer explants or passaged xenograft tissues are
introduced into immune compromised animals, such as nude or SCID mice (Klein et 1997, Nature Medicine 3: 402-408). For
example, PCT Patent Application W098/16628 and U.S. Patent 6,107,540 describe various xenograft models of human
prostate cancer capable of recapitulating the development of primary tumors, micrometastasis, and the formation of
osteoblastic metastases characteristic of late stage disease. Efficacy can be predicted using assays that measure inhibition
of tumor formation, tumor regression or metastasis, and the li<e.

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

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

Therapeutic formulations can be solubilized and administered via any route capable of delivering the therapeutic
composition to the tumor site. Potentially effective routes of administration include, but are not limited to, intravenous,
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parenteral, intraperitoneal, intramuscular, intratumor, intradermal, intraorgan, orthotopic, and the like. A preferred
formulation for intravenous injection comprises the therapeutic composition in a solution of preserved bacteriostatic water,
sterile unpreserved water, and/or diluted in polyvinylchloride or polyethylene bags containing 0.9% sterile Sodium Chloride
for Injection, USP. Therapeutic protein preparations can be yophilized and stored as sterile powders, preferably under
vacuum, and then reconstituted in bacteriostatic water (containing for example, benzyl alcohol preservative) or in sterile
water prior to injection.

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

XIII.) Identification. Characterization and Use of Modulators of 254P1 D6B
Methods to Identify and Use Modulators

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

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

Modulator-related Identification and Screening Assays:

Gene Expression-related Assays

Proteins, nucleic acids, and antibodies of the invention are used in screening assays. The cancer-associated
proteins, antibodies, nucleic acids, modified proteins and cells containing these sequences are used in screening assays,
such as evaluating the effect of drug candidates on a "gene expression profile," expression profile of polypeptides or
alteration of biological function. In one embodiment, the expression profiles are used, preferably in conjunction with high
throughput screening techniques to allow monitoring for expression profile genes after treatment with a candidate agent

Davis, GF, et al, J Biol Screen 7:69 (2002); Zlokamik, et al., Science 279:84-8 (1998); Heid, Genome Res 6:986-
94,1996).

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

monitoring after treatment with a candidate agent, see Zlokamik, supra.

A variety of assays are executed directed to the genes and proteins of the invention. Assays are run on an

individual nucleic acid or protein level. That is, having identified a particular gene as ip 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 tissue undergoing cancer, with changes of at least 10%, preferably

more preferably 100-300%, and in some embodiments 300-1000% or greater. Thus, if a gene exhibits a 4-fold

increase in cancer tissue compared to normal tissue, a decrease of about four-fold is often desired; similarly, a 

decrease in cancer tissue compared to normal tissue a target value of a 10-fold increase in expression by the test compound

is often desired. Modulators that exacerbate the type of gene expression seen in cancer are also useful, as an

upregulated target in further analyses.

The amount of gene expression is monitored using nucleic add probes and the quantification of gene expression

levels, or, alternatively, a gene product itself is monitored, through the use of antibodies to the cancer protein and

standard immunoassays. Proteomics and separation techniques also allow for quantification of expression.

Expression Monitoring to Identify Compounds that Modify Gene Expression

In one embodiment, gene expression monitoring, an expression profile, is monitored simultaneously for a

number of entities. Such profiles will typically involve one or more of the genes of Figure 2. In this embodiment, cancer

nucleic acid probes are attached to biochips to detect and quantify cancer sequences in a particular cell. Alternatively, PCR

can be used. Thus, a series, wells of a microtiter plate, can be used with dispensed primers in desired wells. A PCR

reaction can then be performed and analyzed for each well,

Expression monitoring is performed to identify compounds that modify the expression of one or more cancer-

associated sequences, a polynucleotide sequence set out in Figure 2. Generally, a test modulator is added to the cells

prior to analysis, Moreover, screens are also provided to identify agents that modulate cancer, modulate cancer proteins of

the invention, bind to a cancer protein of the invention, or interfere with the binding of a cancer protein of the invention and

an antibody or other binding partner.

In one embodiment, high throughput screening methods involve providing a library containing a large number of

potential therapeutic compounds (candidate compounds). Such "combinatorial chemical libraries" are then screened in one

or more assays to identify those library members (particular chemical species or subclasses) that display a desired

characteristic activity, The compounds thus identified can serve as conventional "lead compounds," as compounds for

screening, or as therapeutics,

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

cancer polypeptide or to modulate activity. Conventionally, new chemical entities with useful properties are generated by

identifying a chemical compound (called a "lead compound") with some desirable property or activity, Inhibiting activity,

creating variants of the lead compound, and evaluating the property and activity of those variant compounds. Often, high

throughput screening (HTS) methods are employed for such an analysis.

As noted above, gene expression monitoring is conveniently used to test candidate modulators protein,

nucleic acid or small molecule), After the candidate agent has been added and the cells allowed to incubate for a period, the

sample containing a target sequence to be analyzed is, added to a biochip.

If required, the target sequence is prepared using nown techniques. For example, a sample is treated to lyse the

cells, using known lysis buffers, electroporation, etc., with purification andor amplification such as PCR performed as
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appropriate. For example, an in vitro transcription with labels covalently attached to the nucleotides is performed. Generally,

the nucleic acids are labeled with biotin-FITC or PE, or with cy3 or 

The target sequence can be labeled with, a fluorescent, a chemiluminescent, a chemical, or a radioactive

signal, to provide a means of detecting the target sequence's specific binding to a probe. The label also can be an enzyme,

such as alkaline phosphatase or horseradish peroxidase, which when provided with an appropriate substrate produces a

product that is detected. Alternatively, the label is a labeled compound or small molecule, such as an enzyme inhibitor, that

binds but is not catalyzed or altered by the enzyme. The label also can be a moiety or compound, such as, an epitope tag or

biotin which specifically binds to streptavid n. For the example of biotin, the streptavidin is labeled as described above,

thereby, providing a detectable signal for the bound target sequence. Unbound labeled streptavidin is typically removed prior

to analysis.

As will be appreciated by those in the art, these assays can be direct hybridization assays or can comprise

"sandwich assays", which include the use of multiple probes, as is generally outlined in U.S. Patent Nos. 5, 681,702;

5,597,909; 5,545,730; 5,594,117; 5,591,584; 5,571,670; 5,580,731; 5,571,670; 5,591,584; 5,624,802; 5,635,352; 5,594,118;

5,359,100; 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 outlined above. The assays are generally 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 variablc, including, but not limited to, temperature, formamido concentration, salt concentration, chaotropic

salt concentration pH, organic solvent concentration, etc. These parameters may also be used to control non-specific

binding, as is generally outlined in U.S. Patent No. 5,681,697. Thus, it can be desirable to perform certain steps at higher

stringency conditions to reduce non-specific binding.

The reactions outlined herein can be accomplished in a variety of ways. Components of the reaction can be added

simultaneously, or sequentially, in different orders, with preferred embodiments outlined below. In addition, the reaction may

include a variety of other reagents. These include salts, buffers, neutral proteins, e.g. albumin, detergents, etc. which can be

used to facilitate optimal hybridization and detection, and/or reduce nonspecific or background interactions. Reagents that

otherwise improve the efficiency of the assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents, etc.,

may also be used as appropriate, depending on the sample preparation methods and purity of the target. The assay data

are analyzed to determine the expression levels of individual genes, and changes in expression levels as between states,

forming a gene expression profile.

Biological Activity-related Assays

The invention provides methods identify or screen for a compound that modulates the activity of a cancer-related

gene or protein of the invention. The methods comprise adding a test compound, as defined above, to a cell comprising a

cancer protein of the invention. The cells contain a recombinant nucleic acid that encodes a cancer protein of the invention.

In another embodiment, a library of candidate agents is tested on a plurality of cells.

In one aspect, the assays are evaluated in the presence or absence or previous or subsequent exposure of

physiological signals, e.g. hormones, antibodies, peptides, antigens, cytokines, growth factors, action potentials,

pharmacological agents including chemotherapeutics, radiation, carcinogenics, or other cells cell-cell contacts). In

another example, the determinations are made at different stages of the cell cycle process. In this way, compounds that

modulate genes or proteins of the invention are identified. Compounds with pharmacological activity are able to enhance or
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interfere with the activity of the cancer protein of the invention. Once identified, similar structures are evaluated to identify
critical structural features of the compound.

In one embodiment, a method of modulating inhibiting) cancer cell division is provided; the method
comprises administration of a cancer modulator. In another embodiment, a method cf modulating inhibiting) cancer is
provided; the method comprises administration of a cancer modulator. In a further embodiment, methods of treating cells or
individuals with cancer are provided; the method comprises administration of a cancer modulator.

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

High Throughput Screening to Identify Modulators

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

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

Use of Soft Aqar Growth and Colony Formation to 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 phenotype and once again require a solid substrate to attach b and grow. Soft agar growth or colony
formation in assays are used to identify modulators of cancer sequences, which when expressed in host cells, inhibit
abnormal cellular proliferation and transformation. A modulator reduces or eliminates the host cells' ability to grow
suspended in solid or semisolid media, such as agar.

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

Evaluation of Contact Inhibition and Growth Density Limitation to Identify and Characterize Modulators
Normal cells typically grow in a flat and organized pattern in cell culture until they touch other cells. When the cells

touch one another, they are contact inhibited and stop growing. Transformed cells, however, are not contact inhibited and
continue to grow to high densities in disorganized foci. Thus, :ransformed cells grow to a higher saturation density than
corresponding normal cells. This is detected morphologically by the formation of a disoriented monolayer of cells or cells in
foci. Alternatively, labeling index with 3H)-lhymidine at saturation density is used to measure density limitation of growth,
similarly an MTT or Alamar blue assay will reveal proliferation capacity of cells and the the ability of modulators to affect
same, See Freshney (1994), supra. Transformed cells, when transfected with tumor suppressor genes, can regenerate a
normal phenotype and become contact inhibited and would grow to a lower density.
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In this assay, labeling index with 3H)-thymidine at saturation density is a preferred method of measuring density

limitation of growth. Transformed host cells are transfected with a cancer-associated sequence and are grown for 24 hours
at saturation density in non-limiting medium conditions. The percentage of cells labeling with 3H)-thymidine is determined

by incorporated cpm.

Contact independent growth is used to identify modulators of cancer sequences, which had led to abnormal

cellular proliferation and transformation. A modulator reduces or eliminates contact independent growth, and returns the
cells to a normal phenotype.

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

Transformed cells have lower serum dependence than their normal counterparts (see, Temin, J. Natl. Cancer

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

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

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

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

Invasiveness into Matrigel to Identify and Characterize Modulators

The degree ofinvasiveness into Matrigel or an extracellular matrix constituent can be used as an assay to identify
and characterize compounds that modulate cancer associated sequences. Tumor cells exhibit a positive correlation
between malignancy and invasiveness of cells into Matrigel or some other extracellular matrix constituent. In this assay,
lumorigenic cells are typically used as host cells. Expression of a tumor suppressor gene in these host cells would decrease
invasiveness of the host cells. Techniques described in Cancer Res. 1999; 59:6010; Freshney (1994), supra, can be used.
Briefly, the level of invasion of host cells is measured by using filters coated with Matrigel or some other extracellular matrix
constituent Penetration into the gel, or through to the distal side of the filter, is rated as invasiveness, and rated
histologically by number of cells and distance moved, or by prelabeling the cells with '151 and counting the radioactivity on
the distal side of the filter or bottom of the dish. See, Freshney (19B4), supra.

Evaluation of Tumor Growth In Vivo to Identify and Characterize Modulators

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

carcinogens.

To prepare transgenic chimeric animals, mice, a DNA construct is introduced into the nuclei of embryonic

stem cells. Cells containing the newly engineered genetic lesion are injected into a host mouse embryo, which is re-

implanted into a recipient female. Some of these embryos develop into ch meric mice that possess germ cells some of which

are derived from the mutant cell line. Therefore, by breeding the chimeric mice it is possible to obtain a new line of mice

containing the introduced genetic lesion (see, Capecchi et al., Science 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 etal.,

Manipulating the Mouse Embryo: A laboratory Manual, Cold Spring Harbor Laboratory (1988) and Teratocarcinomas and

Embryonic Stem Cells: A Practical Approach, Robertson, ed., IRL Press, Washington, (1987).

Alternatively, various immune-suppressed or immune-deficient host animals can be used. For example, a

genetically athymic "nude" mouse (see, Giovanella et al., J. Natl. Cancer Inst. 52:921 (1974)), a SCID mouse, a

thymectornized mouse, or an irradiated mouse (see, Bradley et al., Br. J. Cancer 38:263 (1978); Selby et al., Br. J.

Cancer 41:52 (1980)) can be used as a host. Transplantable tumor cells (typically about 106 cells) injected into isogenic

hosts produce invasive tumors in a high proportion of cases, while normal cells of similar origin will not. In hosts which

developed invasive tumors, cells expressing cancer-associated sequences are injected subcutaneously or orthotopically.

Mice are then separated into groups, including control groups and treated experimental groups) e.g. treated with a

modulator). After a suitable length of time, preferably 4-8 weeks, tumor growth is measured 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 to have inhibited growth.

In Vitro Assays to Identify and Characterize Modulators

Assays to identify compounds with modulating activity can be performed in vitro. For example, a cancer

polypeptide is first contacted with a potential modulator and incubated for a suitable amount of time, from 0.5 to 48

hours. In one embodiment, the cancer polypeptide levels are determined in vitro by measuring the level of protein or mRNA.

The level of protein is measured using immunoassays such as Western blotting, ELISA and the like with an antibody that

selectively binds to the cancer polypeptide or a fragment thereof. For measurement of mRNA, amplification, using

PCR, LCR, or hybridization assays, e. Northern hybrdizaton, RNAse protection, dot blotting, are preferred. The level of

protein or mRNA is detected using directly or indirectly labeled detection agents, fluorescently or radioactively labeled

nucleic acids, radioactively or enzymatically labeled antibodies, and the like, as described herein.

Alternatively, a reporter gene system can be devised using a cancer protein promoter operably linked to a reporter

gene such as luciferase, green fluorescent protein, CAT, or P-gal. The reporter construct is typically transfected into a cell.

After treatment with a potential modulator, the amount of reporter gene transcription, translation, or activity is measured

according to standard techniques known to those of skill in the art (Davis GF, supra; Gonzalez, J. Negulescu, P. Curr.

Opin. Biotechnol. 1998: 9:624).

As outlined above, in vitro screens are done on individual genes and gene products. That is, having identified a

particular differentially expressed gene as important in a particular state, screening of modulators of the expression of the

gene or the gene product itself is performed.

In one embodiment, screening for modulators of expression of specific gene(s) is performed. Typically, the
expression of only one or a few genes is evaluated. In another embodiment, screens are designed to first find compounds

that bind to differentially expressed proteins. These compounds are then evaluated for the ability to modulate differentially
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expressed activity. Moreover, once initial candidate compounds are identified, variants can be further screened to better
evaluate structure activity relationships.

Binding Assays to Identify and Characterize Modulators

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

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

Generally, the cancer protein of the invention, or the ligand, is non-diffusibly bound to an insoluble support. The
support can, be one having isolated sample receiving areas (a microtiter plate, an array, 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 supports can be solid or porous and of any
convenient shape.

Examples of suitable insoluble supports include microtiter plates, arrays, membranes and beads. These are
typically made of glass, plastic polystyrene), polysaccha-ide, nylon, nitrocellulose, or Teflon T etc. Microtiter plates
and arrays are especially convenient because a large number of assays can be carried out simultaneously, using small
amounts of reagents and samples. The particular manner of binding of the composition to the support is not crucial so long
as it is compatible with the reagents and overall methods of the invention, maintains the activity of the composition and is
nondiffusable. Preferred methods of binding include the use of antibodies which do not sterically block either Ihe 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 receiving areas may then
be blocked through incubation with bovine serum albumin (BSA), casein or other innocuous protein or other moiety.

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

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

A determination of binding of the test compound (ligand, binding agent, modulator, etc.) 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, by
attaching all or a portion of the cancer protein of the invention to a solid support, adding a labeled candidate compound 
a fluorescent label), washing off excess reagent, and determining whether the label is present on the solid support. Various
blocking and washing steps can be utilized as appropriate.
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In certain embodiments, only one of the components is labeled, a protein of the invention or ligands labeled.
Alternatively, more than one component is labeled with different labels, I125, for the proteins and a fluorophor for the
compound. Proximity reagents, quenching or energy transfer reagents are also useful.

Competitive Binding to Identify and Characterize Modulators

In one embodiment, the binding of the "test compound" is determined by competitive binding assay with a
'competitor." The competitor is a binding moiety that binds to the target molecule a cancer protein of the invention).
Competitors include compounds such as antibodies, peptides, binding partners, ligands, etc. Under certain circumstances,
the competitive binding between the test compound and the competitor displaces the test compound. In one embodiment,
the test compound is labeled. Either the test compound, the competitor, or both, is added to the protein for a time sufficient
to allow binding. Incubations are performed at a temperature that facilitates optimal activity, typically between four and 
Incubation periods are typically optimized, to facilitate rapid high throughput screening; typically between zero and one
hour will be sufficient. Excess reagent is generally removed cr 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 activity of the cancer protein. In this embodiment, either component can be labeled. Thus, if the
competitor is labeled, the presence of label in the post-test conpound wash solution indicates displacement by the test
compound. Alternatively, if the test compound is labeled, the presence of the label on the support indicates displacement.

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

Accordingly, the competitive binding methods comprise differential screening to identity agents that are capable of
modulating the activity of the cancer proteins of the invention. In this embodiment, the methods comprise combining a
cancer protein and a competitor in a first sample. A second sample comprises a test compound, the cancer protein, and a
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. That is, 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.

Alternatively, differential screening is used to identify drug candidates that bind to the native cancer protein, but
cannot bind to modified cancer proteins. For example the structure of the cancer protein is modeled and used in rational
drug design to synthesize agents that interact with that site, agents which generally do not bind to site-modified proteins.
Moreover, such drug candidates that affect the activity of a native cancer protein are also identified by screening drugs for
the ability to either enhance or reduce the activity of such proteins.

Positive controls and negative controls can be used in the assays. Preferably control and test samples are
performed in at least triplicate to obtain statistically significant results. Incubation of all samples occurs for a time sufficient to
allow for the binding of the agent to the protein. Following incubation, samples are washed free of non-specifically bound
material and the amount of bound, generally labeled agent determined. For example, where a radiolabel is employed, the
samples can be counted in a scintillation counter to determine the amount of bound compound.
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A variety of other reagents can be included in the screening assays. These include reagents like salts, neutral
proteins, e.g. albumin, detergents, etc. which are used to facilitate optimal protein-protein binding and/or reduce non-specific
or background interactions. Also reagents that otherwise improve the efficiency of the assay, such as protease inhibitors,
nuclease inhibitors, anti-microbial agents, etc., can be used. The mixture of components is added in an order that provides
for the requisite binding.

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

Polynucleotide modulators of cancer can be introduced into a cell containing the target nucleotide sequence by
formation of a conjugate with a ligand-binding molecule, as described in WO 91/04753. Suitable ligand-binding molecules
include, but are not limited to, cell surface receptors, growth factors, other cytokines, or other ligands that bind to cell surface
receptors. Preferably, conjugation of the ligand binding molecule does not substantially interfere with the ability of the ligand
binding molecule to bind to its corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide
or its conjugated version into the cell. Alternatively, a polynucleotide modulator of cancer can be introduced into a cell
containing the target nucleic acid sequence, by formation of a polynucleotide-lipid complex, as described in WO
90/10448. It is 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 treatment.

Inhibitory and Antisense Nucleotides

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

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

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

Antisense molecules as used herein include antisense or sense cligonucleotides, Sense oligonucleotides can,
be employed to block transcription by binding to Ihe anti-sense strand. The antisense and sense oligonucleotide

comprise a single stranded nucleic acid sequence (either RNA or DNA) capable of binding to target mRNA (sense) or DNA
(antisense) sequences for cancer molecules. Antisense or sense oligonucleotides, according to the present invention,
comprise a fragment generally at least about 12 nucleotides, preferably from about 12 to 30 nucleotides. The ability to derive
an antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, Stein
&Cohen (Cancer Res. 48:2659 (1988 and van der Krol et al. (BioTechniques 6:958 (1988)).

Ribozymes

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

properties of different ribozymes).

The general features of hairpin ribozymes are described, in Hampel et al., Nucl. Acids Res. 18:299-304

(1990); European Patent Publication No. 0360257; U.S. Patent No, 5,254,678. Methods of preparing are well known to

those of skill in the art (see, WO 94/26877; Ojwang et al., Proc. Natl. Acad. Sci. USA 90:6340-6344 (1993); Yamada et

al., Human Gene Therapy 1:39-45 (1994); Leavitt et al., Proc. Natl. Acad Sci. USA 92:699- 703 (1995); Leavitt et al., Human

Gene Therapy 5:1151-120 (1994); and Yamada et al., Virology 205:121-126 (1994)).

Use of Modulators in Phenotypic Screening

In one embodiment, a test compound is administered to a population of cancer cells, which have an associated

cancer expression profile. By "administration" or "contacting" herein is meant that the modulator is added to the cells in such

a manner as to allow the modulator to act upon the cell, whether by uptake and intracellular action, or by action at the cell

surface. In some embodiments, a nucleic acid encoding a proteinaceous agent a peptide) 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, PCT US97/01019. Regulatable gene therapy systems can also be used. Once the modulator has been

administered to the cells, the cells are washed if desired and are allowed to incubate under preferably physiological

conditions for some period. The cells are then harvested and a new gene expression profile is generated. Thus, e.g.,
cancer tissue is screened for agents that modulate, induce or suppress, the cancer phenotype. A change in at least

one gene, preferably many, of the expression profile indicates that the agent has an effect on cancer activity. Similarly,

altering a biological function or a signaling pathway is indicative of modulator activity. By defining such a signature for the

cancer phenotype, screens for new drugs that alter the phenotype are devised. With this approach, the drug target need not

be known and need not be represented in the original gene/protein expression screening platform, nor does the level of
transcript for the target protein need to change. The modulator inhibiting function will serve as a surrogate marker

As outlined above, screens are done to assess genes or gene products. That is, having identified a particular

differentially expressed gene as important in a particular state, screening of modulators of either the expression of the gene
or the gene product itself is performed.

Use of Modulators to Affect Peptides of the Invention

Measurements of cancer polypeptide activity, or of the cancer 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

polypeptides of this invention. When the functional outcomes are determined using intact cells or animals, a variety of
effects can be assesses such as, in the case of a cancer associated with solid tumors, tumor growth, tumor metastasis,
neovascularization, hormone release, transcriptional changes to both known and uncharacterized genetic markers by
Northern blots), changes in cell metabolism such as cell growth or pH changes, and changes in intracellular second
messengers such as cGNIP.

Methods of Identifying Characterizing Cancer-associated Sequences

Expression of various gene sequences is correlated with cancer. Accordingly, disorders based on mutant or
variant cancer genes are determined. In one embodiment, the invention provides methods for identifying cells containing
variant cancer genes, determining the presence of, all or part, the sequence of at least one endogenous cancer gene in
a cell. This is accomplished using any number of sequencing techniques. The invention comprises methods of identifying
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Ihe cancer genotype of an individual, determining all or part of the sequence of at least one gene of the invention in the
individual. This is generally done in at least one tissue of the individual, a tissue set forth in Table I, and may include

the evaluation of a number of tissues or different samples of the same tissue. The method may include comparing the

sequence of the sequenced gene to a known cancer gene, a wild-type gene to determine the presence of family

members, homologies, mutations or variants. The sequence of all or part of the gene can then be compared to the

sequence of a known cancer gene to determine if any differences exist. This is done using any number of known homology

programs, such as BLAST, Bestfit, etc. The presence of a difference in the sequence between the cancer gene of the

patient and the known cancer gene correlates with a disease state or a propensity for a disease state, as outlined herein.

In a preferred embodiment, the cancer genes are used as probes to determine the number of copies of the cancer

gene in the genome. The cancer genes are used as probes to determine the chromosomal localization of the cancer genes.

Information such as chromosomal localization finds use in providing a diagnosis or prognosis in particular when

chromosomal abnormalities such as translocations, and the like are identified in the cancer gene locus.

XIV.) RNAi and Therapeutic use of small interfering RNA (siRNAs)

The present invention is also directed towards siRNA oligonucleotides, particularly double stranded RNAs

encompassing at least a fragment of the 254P1D6B coding region or 5" UTR regions, or complement, or any antisense

oligonucleotide specific to the 254P1D6B sequence. In one embodiment such oligonucleotides are used to elucidate a

function of 254P1D6B, or are used to screen for or evaluate modulators of 254P1D6B function or expression. In another

embodiment, gene expression of 254P1D6B is reduced by using siRNA transfection and results in significantly diminished

proliferative capacity of transformed cancer cells that endogenously express the antigen; cells treated with specific

254P1 D6B siRNAs show reduced survival as measured, by a metabolic readout of cell viability, correlating to the

reduced proliferative capacity. Thus, 254P1 D6B siRNA compositions comprise siRNA (double stranded RNA) that
correspond to the nucleic acid ORF sequence of the 254P1D6B protein or subsequences thereof; these subsequences are

generally 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 or

more than 35 contiguous RNA nucleotides in length and contain sequences that are complementary and non-complementary

to at least a portion of the mRNA coding sequence In a preferred embodiment, the subsequences are 19-25 nucleotides in

length, most preferably 21-23 nucleotides in length.

RNA interference is a novel approach to silencing genes in vitro and in vivoe thus small double stranded RNAs

(siRNAs) are valuable therapeutic agents. The power of siRIAs to silence specific gene activities has now been brought to

animal models of disease and is used in humans as well. For example, hydrodynamic infusion of a solution of siRNA into a

mouse with a siRNA against a particular target has been proven to be therapeutically effective.

The pioneering work by Song et al indicates that one type of entirely natural nucleic acid, small interfering RNAs

(siRNAs), served as therapeutic agents even without further chemical modification (Song, et al. "RNA interference

targeting Fas protects mice from fulminant hepatitis" Nat. Med. 347-51(2003)). This work provided the first in vivo

evidence that infusion of siRNAs into an animal could alleviate disease. In that case, the authors gave mice injections of

siRNA designed to silence the FAS protein (a cell death receptor that when over-activated during inflammatory response
induces hepatocytes and other cells to die). The next day, the animals were given an antibody specific to Fas. Control mice

died of acute liver failure within a few days, while over 80% of the siRNA-trealed mice remained free from serious disease

and survived. About 80% to 90% of their liver cells incorporated the naked siRNA oligonucleotides. Furthermore, the RNA

molecules functioned for 10 days before losing effect after 3 weeks.

For use in human therapy, siRNA is delivered by efficient systems that induce long-lasting RNAi activity. A major

caveat for clinical use is delivering siRNAs to the appropriate cells. Hepatocytes seem to be particularly receptive to
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exogenous RNA. Today, targets located in the liver are attractive because liver is an organ that can be readily targeted by
nucleic acid molecules and viral vectors. However, other tissue and organs targets are preferred as well.

Formulations of siRNAs with compounds that promote transit across cell membranes are used to improve
administration of siRNAs in therapy. Chemically modified synthetic siRNA, that are resistant to nucleases and have serum
stability have concomitant enhanced duration of RNAi effects, are an additional embodiment.

Thus, siRNA technology is a therapeutic for human malignancy by delivery of siRNA molecules directed to
254P1D6B to individuals with the cancers, such as those listed in Table 1. Such administration of siRNAs leads to reduced
growth of cancer cells expressing 254P1 D6B, and provides ar anti-tumor therapy, lessening the morbidity and/or mortality
associated with malignancy.

The effectiveness of this modality of gene product knockdown is significant when measured in vitro or in vive.
Effectiveness in vitro is readily demonstrable through application of siRNAs to cells in culture (as described above) or to
aliquots of cancer patient biopsies when in vitro methods are used to detect the reduced expression of 254P1D6B protein.

XV.) KitslArticles of Manufacture

For use in the laboratory, prognostic, prophylactic, diagnostic and therapeutic applications described herein, kits
are within the scope of the invention. Such kits can comprise a carrier, package, or container that is compartmentalized to
receive one or more containers such as vials, tubes, and the like, each of the container(s) comprising one of the separate
elements to be used in the method, along with a label or insert comprising instructions for use, such as a use described
herein. For example, the container(s) can comprise a probe that is or can be detectably labeled. Such probe can be an
antibody or polynucleotide specific for a protein or a gene or message of the invention, respectively. Where the method
utilizes nucleic acid hybridization to detect the target nucleic acid, the kit can also have containers containing nucleotide(s)
for amplification of the target nucleic acid sequence Kits can comprise a container comprising a reporter, such as a biotin-
binding protein, such as avidin or streptavidin, bound to a reporter molecule, such as an enzymatic, fluorescent, or
radioisotope label; such a reporter can be used with, a nucleic acid or antibody. The kit can include all or part of the
amino acid sequences in Figure 2 or Figure 3 or analogs thereof, or a nucleic acid molecule that encodes such amino acid
sequences.

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

A label can be present on or with the container to indicate that the composition is used for a specific therapy or non-
therapeutic application, such as a prognostic, prophylactic, diagnostic or laboratory application, and can also indicate directions for
either in vivo or in vitro use, such as those described herein Directions and or other information can also be included on an
insert(s) or label(s) which is included with or on the kit. The label can be on or associated with the container. A label a can be
on a container when letters, numbers or other characters forming the label are molded or etched into the container itself; a
label can be associated with a container when it is present within a receptacle or carrier that also holds the container, as
a package insert. The label can indicate that the composition is used for diagnosing, treating, prophylaxing or prognosing a
condition, such as a neoplasia of a tissue set forth in Table I.

The terms "kit" and "article of manufacture" can be used as synonyms.

In another embodiment of the invention, an article(s) of manufacture containing compositions, such as amino acid
sequence(s), small molecule(s), nucleic acid sequence(s), and'or antibody(s), materials useful for the diagnosis,
prognosis, prophylaxis and/or treatment of neoplasias of tissues such as those set forth in Table I is provided. The article of
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manufacture typically comprises at least one container and at least one label. Suitable containers include, for example,
bottles, vials, syringes, and test tubes The containers can be formed from a variety of materials such as glass, metal or
plastic. The container can hold amino acid sequence(s), small molecule(s), nucleic acid sequence(s), cell population(s)
and/or antibody(s). In one embodiment, the container holds a polynucleotide for use in examining the mRNA expression

profile of a cell, together with reagents used for this purpose. In another embodiment a container comprises an antibody,
binding fragment thereof or specific binding protein for use in evaluating protein expression of282P1G3 in cells and tissues,
or for relevant laboratory, prognostic, diagnostic, prophylactic and therapeutic purposes; indications and/or directions for
such uses can be included on or with such container, as can reagents and other compositions or tools used for these
purposes. In another embodiment, a container comprises materials for eliciting a cellular or humoral immune response,

together with associated indications and/or directions. In another embodiment, a container comprises materials for adoptive
immunotherapy, such as cytotoxic T cells (CTL) or helper T cells (HTL), together with associated indications and/or
directions; reagents and other compositions or tools used for such purpose can also be included.

The container can alternatively hold a composition that is effective for treating, diagnosis prognosing or
prophylaxing a condition and can have a sterile access port (for example the container can be an intravenous solution bag or
a vial having a stopper pierceable by a hypodermic injection needle). The active agents in the composition can be an
antibody capable of specifically binding 282P1G3 and modulating the functon of 282P1G3.

The article of manufacture can further comprise a second container comprising a pharmaceutically-acceptable

buffer, such as phosphate-buffered saline, Ringer's solution aidior dextrose solution. It can further include other materials
desirable from a commercial and user standpoint, including other buffers, diluents, filters, stirrers, needles, syringes, and/or
package inserts with indications and/or instructions for use.

EXAMPLES:

Various aspects of the invention are further described and illustrated by way of the severa: examples that follow,
none of which is intended to limit the scope of the invention.

Example 1: SSH-Generated Isolation of cDNA Fragment of the 254P1D6B Gene

To isolate genes that are over-expressed in prostate cancer we used the Suppression Subtractive Hybridization
(SSH) procedure using cDNA derived from prostate cancer xenograft tissues. LAPC-9AD xenograft was obtained from Dr.
Charles Sawyers (UCLA) and was generated as described (Klein et al., 1997, Nature Med. 3:402-408; Craft et al., 1999,
Cancer Res. 59:5030-5036). LAPC-9AD 2 was generated from LAPC-9AD xenograft by growing LAPC-9AD xenograft tissues
within a piece of human bone implanted in SCID mice. Tumors were then harvested and subsequently passaged

subcutaneously into other SCID animals to generate LAPC-9AD 2

The 254P1D61 SSH cDNA of 284 bp is listed in Figure 1. The full length 254P1D6B variant 1 and variants 2-20,
cDNAs and ORFs are described in Figure 2 with the protein sequences listed in Figure 3.

Materials and Methods

RNA Isolation

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

Oligonucleotides:

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

5'TTTTGATCAAGCTT303' (SEQ ID NO: 17)

Adaptor 1:

(SEQ ID NO: 18)

(SEQ ID NO: 19)

Adaptor 2:

(SEQ ID NO: 
(SEQ ID NO: 21)

PCIR primer 1:
CTMTACGACTCACTATAGGGC3' (SEQ ID NO: 22)i

Nested primer (NP)l:
5'TCGAGOGGCCGCCCGGGCAGGA3' (SEQ ID NO: 23)

Nested primer (NP)2:

5'AGCGTGGTCGCGGCC(,AGGA3' (SEQ ID NO: 24)

Suppression Subtractive Hybridization,
Suppression Subtractive Hybridization (SSH) was used to identify cDNAs corresponding to genes that may be

differentialty expressed in prostate cancer. The SSH reaction utilized cENA from prostate cancer xenograft LAFC-9AD 2

The gene 254P1D6B was der ived from a prostate cancer xenograft LAPC-9AD2 minus prostate cancer xenograft LAFC-9AD
tissues. The SSH DNA sequence (Figure 1) was identified.

The cDNA derived from prostate cancer xenograft LAPO-9AD tissue was used as the source of the "driver" cIDNA,
while the cDNA from prostate cancer xenograft LAPC-9AD2 was used as the source of the "tester' cDNA. Double stranded
cDNAs corresponding to tester and criver oDNAs were synthesized from 2 Lig of poly(A), RNA isotated from the retevant
tissue, as described above, using CLONTECH's PCR-Select eDNA Subtracticni Kit and 1 ng Of etigonuoteotide DPNCDN as
primer. First- and second-strand synthesis were carried out as described in the Kit's user manual protocot (CLONTECH
Protocot No. PT1 1 17-1, Catatog No. 101804-1). The resulting cDNA was digested with Dpn 1t for 3 nrs at 370C. Digested
cDNA was extracted witlh phenollchloroform (1:1 t and ethanot precipitated.

Tester cDNA was generated by diluting I jil of Dpn It digested cDNA from the relevant tissue source (see above)
(400 ng) in 5 l of water. The dituted cDNA (2 16C ng) wa3 then tigated to 2 41tofAdaptorl1 and Adaptor 2 (10 pM), in
separate tigation reacticins, in a totat volume of 13 Dtt at 160C overnight, using 400 u of T4 DNA ligase (CLONTEC-).
Ligation was terminated wiith 1 lal of 0.2 M EDLA and heating at 720C for 5 min.

The first hybridization was performed by adding 1.5 1At (600 ng) of driver cDMA to each ot two tubes containing 
jud (20 ng) Adaptor 1- and Adaptor 2- tigated tester cDNA. In a finat volume of 4 ftd, the sanmptes were overlaid with mineral
oil, denatured in an MJ Research thermal cycler at 980C for 1.5 minutes, and then were allowed to nybridize for 8 hrs at
680C. The two hybridizations were then mixed together with an additicnal 1 tl of fresh denatured driver cDNA and were
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allowed to hybridize overnight at 680C. The second hybridization was then diluted in 200 tl of 20 mM Hepes, pH 8.3, 50 mM

NaCI, 0.2 mM EDTA, heated at 700C for 7 min. and stored at -200C.

PCR Amplification, Cloning and Sequencing of Gene Fragments Generated from SSH:

To amplify gene fragments resulting from SSH reactions, two PCR amplifications were performed. In the primary

PCR reaction 1 al of the diluted final hybridization mix was added to 1 pl of PCR primer 1 (10 p.M) 0.5 pl dNTP mix 

gM), 2.5 tl 10 x reaction buffer (CLONTECH) and 0.5 p- 50 Advantage cDNA polymerase Mix (CLONTECH) in a final

volume of 25 il. PCR 1 was conducted using the following conditions: 75oC for 5 min,, 94oC for 25 sec., then 27 cycles of

940C for 10 sec, 660C for 30 sec, 72oC for 1.5 min. Five separate primary PCR reactions were performed for each

experiment. The products were pooled and diluted 1:10 with water. For the secondary PCR reaction, 1 pt 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

pM) were used instead of PCR primer 1. PCR 2 was performed using 10-12 cycles of 940C for 10 sec, 68C for 30 sec,

and 7200 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. coli

were subjected to blue/white and ampicillin selection. White colonies were picked and arrayed into 96 well plates and were

grown in liquid culture overnight. To identify inserts, PCR amplification was performed on 1 ml of bacterial culture using the

conditions of PCR1 and NP1 and NP2 as primers. PCR products were analyzed using 2% agarose gel electrophoresis.

Bacterial clones were stored in 20% glycerol in a 96 well formal. Plasmid DNA was prepared, sequenced, and

subjected to nucleic acid homology searches of the GenBank, dBest, and NCI-CGAP databases.

RT-PCR Expression Analysis:

First strand cDNAs can be generated from 1 .g 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 420C

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 il with water prior to normalization. Firs: strand cDNAs from 16 different normal human tissues can be

obtained from Clontech.

Normalization of the first strand cDNAs from multiple tissues was performed by using the primers

5'atatcgccgcgctcgtcgtcgacaa3' (SEQ ID NO: 25) and 5'agccacacgcagcrcattgtagaagg 3' (SEQ ID NO: 26) to amplify p-actin.

First strand cDNA (5 pl) were amplified in a total volume of 50 pI containing 0.4 pM primers, 0.2 pM each dNTPs, 1 XPCR

buffer (Clontech, 10 mM Tris-HCL, 1.5 mM MgCl, 50 mM KCI, pH8.3) and 1X Klentaq DNA polymerase (Clontech). Five pi

of the PCR reaction can be removed at 18, 20, and 22 cycles and used for agarose gel electrophoresis. PCR was performed

using an MJ Research thermal cycler under the following conditions: Initial denaturalion can be at 94°C for 15 sec, followed

by a 18, 20, and 22 cycles of 940C for 15, 650C for 2 min, 72aC for 5 sec. A fnal extension at 720C was carried out for 2 min.

After agarose gel electrophoresis, the band intensities of the 283 bp p-actin bands from multiple tissues were compared by

visual inspection. Dilution factors for the first strand cDNAs were calculated to result in equal p-actin band intensities in all

tissues after 22 cycles of PCR. Three rounds of normalization can be required to achieve equal band intensities in all tissues

after 22 cycles of PCR.

To determine expression levels of the 254P1D6B gene, 5 pl of normalized first strand cDNA were analyzed by

PCR using 26, and 30 cycles of amplification. Semi-quantita:ive expression analysis can be achieved by comparing the PCR

products at cycle numbers that give light band intensities.
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A typical RT-PCR expression analysis is shown in Figures 14(a) and 14(b). First strand cDNA was prepared from

vital pool 1 (liver, lung and kidney), vital pool 2 (pancreas, colon and stomach), normal lung ovary cancer pool, lung cancer

pool (Figure 14A), as well as from normal stomach, brain, heart, liver, spleen, skeletal muscle, testis, prostate, bladder,

kidney, colon, lung and ovary cancer pool (Figure 14B). Normalization was performed by PCR using primers to actin and

GAPDH. Semi-quantitative PCR, using primers to 254P1D6B, was performed at 26 and 30 cycles of amplification. Results

show strong expression of 254P1D6B in lung cancer pool and ovary cancer pool but not in normal lung nor in vital pool 1.

Low expression was detected in vital pool 2.

Example 2: Isolation of Full Length 254P1D6B encoding DNA

To isolate genes that are involved in prostate cancer, an experiment was conducted using the prostate cancer xenograft

LAPC-9AD 2 The gene 254P1 D6B was derived from a subtraction consisting of a prostate cancer xenograft LAPC-9AD 2 minus

prostate cancer xenograft LAPC-9AD. The SSH DNA sequence (Figure 1) was designated 254P1D6B. Variants of 254P106B

were identified (Figures 2 and 3).

Example 3: Chromosomal Mapping of 254P1D6B

Chromosomal localization can implicate genes in disease pathogenesis. Several chromosome mapping

approaches are available including fluorescent in situ hybridization (FISH), human/hamster radiation hybrid (RH) panels

(Walter et al., 1994; Nature Genetics 7:22; Research Genetics, Huntsville Al), human-rodent somatic cell hybrid panels such

as is available from the Cornell Institute (Camden, New Jersey), and genomic viewers utilizing BLAST homologies to

sequenced and mapped genomic clones (NCBI, Bethesda, Maryland).

254P1D6B maps to chromosome 6p22 using 254P1D6B sequence and the NCBI BLAST tool: located on the world wide

web at: (ncbi.nlm.nih.gcv/genome/seq/page.cgi?F=HsBlast.html&&ORG=Hs).

Example 4: Expression Analysis of 254P1D6B in Normal Tissues and Patient Specimens

Figures 14(a) and 14(b) shows expression of 254P1D6B by RT-PCR. First strand cDNA was prepared from vital pool 1 (liver,
lung and kidney), vital pool 2 (pancreas, colon and stomach), normal lung ovary cancer pool, lung cancer pool (Figure 14A), as well as

from normal stomach, brain, heart, liver, spleen, skeletal muscle, testis, prostate, bladder, kidney, colon, lung and ovary cancer pool

(Figure 14B). Normalization was performed by PCR using primers to actin and GAPDH. Semi-quantitative PCR, using primers to

254P1D6B, was performed at 26 and 30 cycles of amplification. Results show strong expression of 254P1D6B in lung cancer pool and

ovary cancer pool but not in normal lung nor in vital pool 1. Low expression was detected in vital pool 2.

Figure 15 shows expression of 254P1D6B in normal tissues. Two multiple tissue northern blots (Clonlech) both

with 2 pg of mRNA/lane were probed with the 254P1D6B sequence. Size standards in kilobases (kb) are indicated on the

side. Results show expression of two 254P1D6B transcript, 4.4 kb and 7.5 kb primarily in brain and testis, and only the 4.4

kb transcript in placenta, but not in any other normal tissue tested.

Figure 16 shows expression of 254P1D6B in lung cancer patient specimens. First strand cDNA was prepared from

normal lung cancer cell line A427 and a panel of lung cancer patient specimens. Normalization was performed by PCR

using primers to actin and GAPDI-I. Semi-quantitative PCR, using primers to 254P1D6B, was performed at 26 and 30 cycles

of amplification. Results show expression of 254P1D6B in 13 out of 30 tumor specimens tested but not in normal lung.

Expression was also detected in the A427 cell line.

Examole 5: Solice Variants of 254P D6R
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As used herein, the term variant or comprises Transcript variants and Single Nucleotide Polymorphisms (SNPs).
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 translation into
an amino acid sequence. Accordingly, a given gene can have zero to many alternative transcripts and each transcript can
have zero to many splice variants. Each transcript variant has a unique exon makeup, and can have different coding and/or
non-coding or 3' end) portions, from the original transcript. Transcript variants can code for the same, similar or different
proteins with the same or a similar function or can encode proteins with different functions, and can be expressed in the
same tissue at the same time, or in different tissues at the same time, or in the same tissue at different times, or in different
tissues at different times. Proteins encoded by transcript variants can have similar or different subcellular or extracellular
localizations, secreted versus intracellular.

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

Moreover, computer programs are available to those skilled in the art that identify transcript variants based on
genomic sequences. Genomic-based transcript variant identification programs include FgenesH Salamov and V.
Solovyev, "Ab initio gene finding in Drosophila genomic DNA," Genome Research. 2000 April; 10(4) 516-22); Grail (URL
compbio.ornl.gov/Grail-bin/EmptyGrailForm) and GenScan (URL genes.mit.edu/GENSCAN.hlml). For a general discussion
of splice variant identification protocols see., Southan, A genomic perspective on human proteases, FEBS Lett.
2001 Jun 8; 498(2-3):214-8; de Souza, et al., Identification of human chromosome 22 transcribed sequences with ORF
expressed sequence tags, Proc. Natl. Acad. Sci U S A. 2000 Nov 7: 97(23):12690-3.

To further confirm the parameters of a transcript variant, a variety of techniques are available in the art, such as
full-length cloning, proteomic validation, PCR-based validation, and 5' RACE validation, etc (see Proteomic Validation:
Brennan, et al., Albumin banks peninsula: a new termination variant characterized by electrospray mass spectrometry,
Biochem Biophys Acta 1999 Aug 17;1433(1-2):321-6; Ferranti P, et ai, Differential splicing of pre-messenger RNA produces
multiple forms of mature caprine alpha(sl)-casein, Eur J Biochem. 1997 Oct 1:249(1):1-7. For PCR-based Validation:
Wellmann S. et Specific reverse transcription-PCR quantification of vascular endothelial growth factor (VEGF) splice
variants by LightCycler technology, Clin Chem. 2001 Apr;47(4):654-60; Jia, et 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, et al., Organization of the murine reduced folate carrier gene and identification of variant splice forms, Biochem
Biophys Acta. 1997 Aug 7; 1353(2): 191-8).

It is known in the art that genomic regions are modulated in cancers. When the genomic region to which a gene
maps is modulated in a particular cancer, the alternative transcripts or splice variants of the gene are modulated as well.
Disclosed herein is that 254P1 D6B has a particular expression profile related to cancer (See, Table Alternative
transcripts and splice variants of 254P 1D6B are also be involved in cancers in the same or different tissues, thus serving as
tumor-associated markers/antigens.
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Using the full-length gene and EST sequences, one additional transcript variant was identified, designated as
254P1D6B v.3. The boundaries of exons in the original transcript, 254P1D6B v.1 are shown in Table LI. The structures of the
transcript variants are shown in Figure 10. Variant 254P1D6B v.3 extended exon 1 of v.1 by 109 base pairs and added an
exon in between exons 2 and 3 of v. 1

Table LII shows nucleotide sequence of the transcript variant. Table LIII shows the alignment of the transcript variant with
nucleic acid sequence of 254P1D6B v.1. Table LIV lays out amino acid translation of the transcript variant for the identified
reading frame orientation. Table LV displays alignments of the amino acid sequence encoded by the splice variant with that
of 254P1D6B v.1.

Example 6: Single Nucleotide Polymorphisms of 254P1 D3B

A Single Nucleotide Polymorphism (SNP) is a single base pair variation in a nucleotide sequence at a specific
location. At any given point of the genome, there are four possible nuclectide base pairs: A/T, C/G, G/C and T/A. Genotype
refers to the specific base pair sequence of one or more locations in the genome of an individual. Haplotype refers 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 context of one gene or in the context of several tightly linked genes. SNPs that occur on a cDNA are called
cSNPs. These cSNPs may change amino acids of the protein encoded by the gene and thus change the functions of the
protein. Some SNPs cause inherited diseases; others contribute to quantitative variations in phenotype and reactions to
environmental factors including diet and drugs among individuals. Therefore, SNPs and/or combinations of alleles (called
haplotypes) have many applications, including diagnosis of inherited diseases, determination of drug reactions and dosage,
identification of genes responsible for diseases, and analysis of the genetic re;ationship between individuals Nowotny, J.
M. Kwon and A. M. Goat, SNP analysis to dissect human traits," Curr. Opin. Neurobiol. 2001 Oct; 11(5):637-641; M.
Pirmohamed and B, K. Park, "Genetic susceptibility to adverse drug reactions," Trends Pharmacol. Sci. 2001 Jun; 22(6):298-
305; J. H. Riley, C. J. Allan, E. Lai and A. Roses, "The use of single nucleotide polymorphisms in the isolation of common
disease genes," Pharmacogenomics. 2000 Feb; 1(1):39-47; R. Jjdson, J. C. Stephens and A. Windemuth, "The predictive
power of haplotypes in clinical response," Pharmacogenomics. 2000 Feb; 1(1):15-26).

SNPs are identified by a variety of art-accepted methods Bean, "The promising voyage of SNP target
discovery," Am. Clin. Lab. 2001 Oct-Nov; 20(9):18-20; K. M. Weiss, "In search of human variation," Genome Res. 1998 Jul:
8(7):691-697; M. M. She, "Enabling large-scale pharmacogenetic studies by high-throughput mutation detection and
genotyping technologies," Clin. Chem. 2001 Feb; 47(2):164-172). For example, SNPs are identified by sequencing DNA
fragments that show polymorphism by gel-based methods such as restriction fragment length polymorphism (RFLP) and
denaturing gradient gel electrophoresis (DGGE). They can also be discovered by direct sequencing of DNA samples pooled
from different individuals or by comparing sequences from different DNA samples. With the rapid accumulation of sequence
data in public and private databases, one can discover SNPs by comparing sequences using computer programs Gu, L
Hillier and P. Y. Kwok, "Single nucleotide polymorphism hunting in cyberspace," Hum. Mutat, 1998; 12(4):221-225). SNPs
can be verified and genotype or haplotype of an individual can be determined by a variety of methods including direct
sequencing and high throughput microarrays Y. Kwok, "Methods for genotyping single nucleotide polymorphisms," Annu.
Rev. Genomics Hum. Genel. 2001; 2:235-258; M. Kokoris, K. Dix, K. Moynihan, J. Mathis, B. Erwin, P. Grass, B. Hines and
A. Duesterhoeft, "High-throughput SNP genotyping with the Masscode system," Mol. Diagn. 2000 Dec; 5(4):329-340).

Using the methods described above, seventeen SNPs were identified in the original transcript, 254P1D6B v.1, at
positions 286 935 980 2347 3762 3772 (AiG), 3955 (CIT), 4096 4415 4519

4539 (AIG), 4614 5184 5528 5641 6221 and 6223 The transcripts or proteins
with alternative alleles were designated as variants 254P1 DB v.4 through v.20, respectively. Figure 12 shows the
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schematic alignment of the SNP variants. Figure 11 shows the schematic alignment of protein variants, corresponding to
nucleotide variants. Nucleotide variants that code for the same amino acid sequence as variant 1 are not shown in Figure 11.
These alleles of the SNPs, though shown separately here, can occur in different combinations (haplotypes, such as v.2) and
in any one of the transcript variants (such as 254P1D6B v.3) that contains the sequence context of the SNPs.

Example 7: Production of Recombinant 254P1 D6B in Prokaryotic Systems

To express recombinant 254P1D6B and 254P1D6B variants in prokaryotic cells, the full or partial length
254P1 D6B and 254P1 D6B variant cDNA sequences are cloned into any one of a variety of expression vectors known in the
art. One or more of the following regions of 254P1D6B variants are expressed: the fll length sequence presented in
Figures 2and 3, or any 8, 9, 10, 11, 12,13, 14, 15, 16, 17, 16, 19,20, 21, 22,23, 24, 25, 26,27, 28, 29, 30 or more
contiguous amino acids from 254P1D6B, variants, or analogs thereof

A. In vitro transcription and translation constructs:

CRII: To generate 254P1D6B sense and anti-sense RNA probes for RNA in situ investgations, pCRII constructs
(Invitrogen, Carlsbad CA) are generated encoding either all or fragments of the 254P1 D6B cDNA. The pCRII vector has Sp6
and T7 promoters flanking the insert to drive the transcription of 254P1D6B RNA for use as probes in RNA in situ
hybridization experiments. These probes are used to analyze the cell and tissue expression of 254P1D6B at the RNA level.
Transcribed 254P1D6B RNA representing the cDNA amino acid coding region of the 254P1D6B gene is used in in vitro
translation systems such as the TnT T Coupled Reticulolysate System (Promega, Corp., Madison, WI) to synthesize
254P1D6B protein.

B. Bacterial Constructs:

pGEX Constructs: To generate recombinant 254P1D6B proteins in bacteria that are fused to the Glutathione S-
transferase (GST) protein, all or parts of the 254P1D6B cDNA protein coding sequence are cloned into the pGEX family of
GST-fusion vectors (Amersham Pharmacia Biotech, Piscataway, NJ). These constructs allow controlled expression of
recombinant 254P1D6B protein sequences with GST fused at the amino-terminus and a six histidire epitope (6X His) at the
carboxyl-terminus. The GST and 6. His tags permit purification of the recombinant fusion protein from induced bacteria with
the appropriate affinity matrix and allow recognition of the fusion protein with anti-GST and anti-His antibodies. The 6X His
tag is generated by adding 6 histidine codons to the cloning primer at the 3' end, of the open reading frame (ORF). A
proteolytic cleavage site, such as the PreScissionTP recognition site in pGEX-6P-1, may be employed such that it permits
cleavage of the GST tag from 254P1 D6B-related protein. The ampicillin resistance gene and pBR322 origin permits
selection and maintenance of the pGEX plasmids in E coi.

pMAL Constructs: To generate, in bacteria, recomb;nant 254P1D6B proteins that are fused to maltose-binding
protein (MBP), all or parts of the 254P1D6B cDNA protein cod ng sequence are fused to the MBP gene by cloning into the
pMAL-c2X and pMAL-p2X vectors (New England Biolabs, Beverly, MA). These constructs allow controlled expression of
recombinant 254P1D6B protein sequences with MBP fused at the amino-terninus and a 6X His epitope tag at the carboxyl-
terminus. The MBP and 6X His tags permit purification of the recombinant protein from induced bacteria with the appropriate
affinity matrix and allow recognition of the fusion protein with anti-MBP and anti-His antibodies. The 6X His epitope tag is
generated by adding 6 histidine codons to the 3' cloning primer. A Factor Xa recognition site permits cleavage of the pMAL
tag from 254P1D6B. The pMAL-c2X and pMAL-p2X vectors are optimized to express the recombinant protein in the
cytoplasm or periplasm respectively. Periplasm expression enhances folding of proteins with disulfide bonds.

pET Constructs: To express 254P1D6B in bacterial cells, all or parts of the 254P1D6B cDNA protein coding
sequence are cloned into the pET family of vectors (Novagen, Madison, WI). These vectors allow tightly controlled
expression of recombinant 254P1D6B protein in bacteria with and without fusion to proteins that enhance solubility, such as
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NusA and thioredoxin (Trx), and epitope tags, such as 6X His and S-Tag that aid purification and detection of the

recombinant protein. For example, constructs are made utilizing pET NusA fusion system 43.1 such that regions of the

254P1D6B protein are expressed as amino-terminal fusions to NusA.

C. Yeast Constructs:

pESC Constructs: To express 254P1D63 in the yeast species Saccharomyces cerevisiae for generation of

recombinant protein and functional studies, all or parts of the 254P1D6B cDNA protein coding sequence are cloned into the

pESC family of vectors each of which contain 1 of 4 selectabla markers, HIS3, TRP1, LEU2, and URA3 (Stratagene, La

Jolla, CA). These vectors allow controlled expression from the same plasmid of up to 2 different genes or cloned sequences

containing either FlagT l or Myc epitope tags in the same yeast cell. This system is useful to confirm protein-protein

interactions of 254P1D6B. In addition, expression in yeast yields similar post-translational modifications, such as

glycosylations and phosphorylations that are found when expressed in eukaryotic cells.

pESP Constructs: To express 254P1 D6B in the yeast species Saccharomyces pombe, all or parts of the

254P1D6B cDNA protein coding sequence are cloned into the pESP family of vectors. These vectors allow controlled high

level of expression of a 254P1D6B protein sequence that is fused at either the amino terminus or at the carboxyl terminus to

GST which aids purification of the recombinant protein. A FlagT epitope tag allows detection of the recombinant protein with

anti- Flag Tm antibody.

Example 8: Production of Recombinant 254P1D6B in Higher Eukaryotic Systems

A. Mammalian Constructs:

To express recombinant 254P1D6B in eukaryotic cells, the full or partial length 254P1D6B cDNA sequences were

cloned into any one of a variety of expression vectors known in the art. One or more of the following regions of 254P1 D6B

were expressed in these constructs, amino acids 1 to 1072, 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 254P106B v.1, v.2, v.5, and v.6; amino acids 1 to 1063 of

v.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 254P1D6B variants, or analogs thereof.

The constructs can be transfected into any one of a wide variety of mammalian cells such as 293T cells.

Transfected 293T cell lysates can be probed with the anti-254P1D6B polyclonal serum, described herein.

pcDNA4tHisMax Constructs: To express 254P1D6B in mammalian cells, a 254P1D6B ORF, or portions thereof,

of 254P1D6B are cloned into pcDNA4/HisMax Version A (Invitrogen, Carlsbad, CA). Protein expression is driven from the

cytomegalovirus (CMV) promoter and the SP16 translational enhancer. The recombinant protein has Xpress TM and six

histidine (6X His) epitopes fused to the amino-terminus. The pcDNA4/HisMax vector also contains the bovine growth

hormone (BGH) polyadenylation signal and transcription termination sequence to enhance mRNA stability along with the

origin for episomal replication and simple vector rescue in cell lines expressing the large T antigen. The Zeocin

resistance gene allows for selection of mammalian cells expressing the protein and the ampicillin resistance gene and ColE'1

origin permits selection and maintenance of the plasmid in E coli.

pcDNA3.1MycHis Constructs: To express 254F1D6B in mammalian pells, a 254P1D6B ORF, or portions

thereof, of 254P1D6B with a consensus Kozak translation initiation site was cloned into pcDNA3.1/MycHis Version A

(Invitrogen, Carlsbad, CA). Protein expression was driven from the cytomegalovirus (CMV) promoter. The recombinant

proteins have the myc epitope and 6X His epitope fused to the carboxyl-terminus. Tne pcDNA3.1/MycHis vector also

contains the bovine growth hormone (BGH) polyadenylation signal and transcription termination sequence to enhance

mRNA stability, along with the SV40 origin for episomal replication and simple vector rescue in cell lines expressing the large
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T antigen. The Neomycin resistance gene can be used, as it allows for selection of mammalian cells expressing the protein
and the ampicillin resistance gene and ColE1 origin permits selection and maintenance of the plasmid in E. coli.

The complete ORF of 254P1D6B v.2 was cloned into the pcDNA3.1/MycHis construct to generate
254P1 D6B.pcDNA3.1/MycHis. Figure 17A shows expression of 254P1D6B.pcDNA3.1!MycHis following transfection into
293T cells. 293T cells were transfected with either 254P1D6B.pcDNA3.1/MycHis or pcDNA3.1/MycHis vector control. Forty
hours later, cell lysates were collected. Samples were run on an SDS-PAGE acrylamide gel, blotted and stained with anti-his
antibody. The blot was developed using the ECL chemiluminescence kit and visualized by autoradiography. Results show
expression of 254P1 D6B from the 254P1 D6BpcDNA3.1/MycHis construct in the lysates of transfected cells.

pcDNA3.1/CT-GFP-TOPO Construct: To express 254P1D6B in mammalian cells and to allow detection of the
recombinant proteins using fluorescence, a 254P1 D6B ORF, or portions thereof, with a consensus Kozak translation
initiation site are cloned into pcDNA3.1/CT-GFP-TOPO (Invitrogen, CA). Protein expression is driven from the
cytomegalovirus (CMV) promoter. The recombinant proteins have the Green Fluorescent Protein (GFP) fused to the
carboxyl-terminus facilitating non-invasive, in vivo detection and cell biology studies. The pcDNA3.1CT-GFP-TOPO vector
also contains the bovine growth hormone (BGH) polyadenylation signal and transcription termination sequence to enhance
mRNA stability along with the SV40 origin for episomal replication and simple vector rescue in cell lines expressing the large
T antigen. The Neomycin resistance gene allows for selection of mammalian cells that express the protein and the ampicillin
resistance gene and ColE1 origin permits selection and maintenance of the plasmid in E. coli. Additional constructs with an
amino-terminal GFP fusion are made in pcDNA3.1/NT-GFP-TOPO spanning the entire length of a 254P1D6B protein.

PAPtag: A 254P1D6B ORF, or portions thereof, is cloned into pAPlag-5 (GenHunter Corp. Nashville, TN). This
construct generates an alkaline phosphatase fusion at the carboxyl-terminus of a 254P1D6B protein while fusing the IgGK
signal sequence to the amino-terminus. Constructs are also generated in which alkaline phosphatase with an amino-
terminal IgGK signal sequence is fused to the amino-terminusof a 254P1D6B protein. The resulting recombinant 254P1D6B
proteins are optimized for secretion into the media of transfected mammalian cells and can be used to identify proteins such
as ligands or receptors that interact with 254P1 D3B proteins. Protein expression is driven from the CMV promoter and the
recombinant proteins also contain myc and 6X His epitopes fused at the carboxyl-terminus that facilitates detection and
purification. The Zeocin resistance gene present in the vector allows for selection of mammalian cells expressing the
recombinant protein and the ampicillin resistance gene permits selection of the plasmid in E. coli.

A 254P1D6B ORF, or portions thereof were cloned into pTag-5. This vector is similar to pAPtag but
without the alkaline phosphatase fusion. This construct generates 254P1D6B protein with an amino-terminal IgGic signal
sequence and myc and 6X His epitope tags at the carboxyl-terminus that facilitate detection and affinity purification. The
resulting recombinant 254P1 D6B protein is optimized for secretion into the media of transfected mammalian cells, and is
used as immunogen or ligand to identify proteins such as ligands or receptors that interact with the 254P1D6B proteins.
Protein expression is driven from the CMV promoter. The Zeocin resistance gene present in the vector allows for selection
of mammalian cells expressing the protein, and the ampicillin resistance gene permits selection of the plasmid in E. coli.

The extracellular domain, amino acids 26-953, of 254P1 D6B v. I was cloned into the pTag5 construct to generate
254P1D6B.pTag5. Figure 17B shows expression and secretion of the extracellular domain of 254P1 D6B following
254P1D6B.pTag5 vector transfection into 293T cells. 293T cells were transfected with 254P1D6B.pTag5 construct. Forty
hours later, supernatant as well as cell lysates were collected. Samples were run on an SDS-PAGE acrylamide gel, blotted
and stained with anti-his antibody. The blot was developed using the ECL chemiluminescence kit and visualized by
autoradiography. Results show expression and secretion of 254P1D6B from the 254P1D6B.pTag5 transfected cells.

PsecFc: A 254P1D6B ORF, or portions thereof, is also cloned into psecFc. The psecFc vector was assembled by
cloning the human immunoglobulin G1 (IgG) Fc (hinge, CH2, CH3 regions) into pSecTag2 (Invitrogen, California). This
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construct generates an IgG1 Fc fusion at the carboxyl-terminus of the 254P1 D6 proteins, while fusing the IgGK signal
sequence to N-terminus. 254P1D6B fusions utilizing the murine IgG1 Fc region are also used. The resulting recombinant
254P1D6B proteins 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 receptors that interact with 254P1D6B protein. Protein expression is
driven from the CMV promoter. The hygromycin resistance gene present in the vector allows for selection of mammalian
cells that express the recombinant protein, and the ampicillin resistance gene permits selection of the plasmid in E. coli.

pSRc Constructs: To generate mammalian cell lines that express 254P1D6B constitutively, 254P1D6B ORF, or
portions thereof, of 254P1D6B were cloned into pSRa constructs. Amphotropic and ecotropic retroviruses were generated
by transfeclion of pSRa constructs into the 293T-10A1 packaging line or co-transfection of pSRa and a helper plasmid
(containing deleted packaging sequences) into the 293 cells, respectively. The retrovirus is used to infect a variety of
mammalian cell lines, resulting in the integration of the cloned gene, 254P 1D6B, into the host cell-lines. Protein 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 ampicillin resistance gene and ColE1 origin permit selection and
maintenance of the plasmid in E. col. The retroviral vectors can thereafter be used for infection and generation of various
cell lines using, for example, PC3, NIH 3T3, TsuPrl, 293 or rat-1 cells.

Additional pSRa constructs are made that fuse an epitope tag such as the FLAG"T tag to the carboxyl-terminus of
254P1D6B sequences to allow detection using anti-Flag antibodies. For example, the FLAGTM sequence 5' gattacaaggat
gacgacgataag 3 (SEQ ID NO: 27) is added to cloning primer at the 3' end of the ORF. Additional pSRc constructs are
made to produce both amino-terminal and carboxyl-terminal GFP and myc/SX His fusion proteins of the full-length
254P1D6B proteins.

Additional Viral Vectors: Additional constructs are made for viral-mediated delivery and expression of
254P1D6B. High virus tiier leading to high level expression of 254P1D6B is achieved in viral delivery systems such as
adenoviral vectors and herpes amplicon vectors. A 254P1D6B coding sequences or fragments thereof are amplified by PCR
and subcloned into the AdEasy shuttle vector (Stratagene), Recombination and virus packaging are performed according to
the manufacturer's instructions to generate adenoviral vectors Alternatively, 254P1D6B coding sequences or fragments
thereof are cloned into the HSV-1 vector (Imgenex) to generate herpes viral vectors. The viral vectors are thereafter used for
infection of various cell lines such as PC3, NIH 3T3, 293 or rat-1 cells.

Regulated Expression Systems: To control expression of 254F1D6B in mammalian cells, coding sequences of
254P1D6B, or portions thereof, are cloned into regulated mammalian expression systems such as the T-Rex System
(Invitrogen), the GeneSwitch System (Invitrogen) and the tightly-regulated Ecdysone System (Sratagene). These systems
allow the study of the temporal and concentration dependent effects of recombinant 254P1D6B. These vectors are
thereafter used to control expression of 254P1D6B in various cell lines such as PC3, NIH 3T3, 293 or rat-1 cells.

B. Baculovirus Expression Systems

To generate recombinant 254P1D6B proteins in a baculovirus expression system, 254P1D6B 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-254P106B is co-transfected with helper plasmid pBac-N-Blue (Invitrogen) into SF9 (Spodoptera
frugiperda) insect cells to generate recombinant baculovirus (see Invitrogen instruction manual for details). Baculovirus is
then collected from cell supernatant and purified by plaque assay.

Recombinant 254P1D6B protein is then generated by infection of HighFive insect cells (Invitrogen) with purified baculovirus.
Recombinant 254P1D6B protein can be detected using anti-254P1D6B or anti-His-tag antibody. 254P1D6B protein can be
purified and used in various cell-based assays or as immunogen to generate polyclonal and monoclonal antibodies specific
for 254P1D6B.
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Example 9: Antigenicity Profiles and Secondary Structure

Figure 5, Figure 6, Figure 7, Figure 8, and Figure 9 depict graphically five amino acid profiles of 254P1 D6B variant
1, each assessment available by accessing the ProtScale website located on the World Wide Web at (.expasy.ch/cgi-
biniprotscale.pl) on the ExPasy molecular biology server.

These profiles: Figure 5, Hydrophilicity, (Hopp Woods 1981. Proc. Natl. Acad. Sci. U.S.A. 78:3824-
3828); Figure 6, Hydropathicity, (Kyte Doolittle 1982. J. Mol. Biol. 157:105-132); Figure 7, Percentage Accessible
Residues (Janin 1979 Nature 277:491-492); Figure 8, Average Flexibility, (Bhaskaran and Ponnuswamy 1988.
Int. J. Pept. Protein Res. 32:242-255); Figure 9, Beta-turn (Deleage, Rcux B. 1987 Protein Engineering 1:289-294); and
optionally others available in the art, such as on the ProtScale websito, were used to identify antigenic regions of each of the
254P1D6B variant proteins. Each of the above amino acid profiles of 254P1D6B variants were generated using the following
ProlScale parameters for analysis: 1) A window size of 9; 2) 00% weight of the window edges compared to the window
center; and, 3) amino acid profile values normalized to lie between 0 and 1.

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

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

Antigenic sequences of the 254P1D6B variant proteins indicated, by the profiles set forth in Figure 5, Figure
6, Figure 7, Figure 8, and/or Figure 9 are used to prepare immunogens, either peptides or nucleic acids that encode them, to
generate therapeutic and diagnostic anli-254P1D6B antibodies. The immunogen can be any 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,

16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40 45, 50 or more than 5C contiguous amino acids, or the corresponding
nucleic acids that encode them, from the 254P1D6E protein variants listed in Figures 2 and 3, In particular, peptide
immunogens of the invention can comprise, a peptide region of at least 5 amino acids of Figures 2 and 3 in any whole
number increment that includes an amino acid position having a value greater than 0.5 in the Hydrophilicity profiles of Figure

a peptide region of at least 5 amino acids of Figures 2 and 3 in any whole number increment that includes an amino acid
position having a value less than 0.5 in the Hydropathicity profile of Figures 6 a 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
Percent Accessible Residues profiles of Figure 7; a peptide region of at least 5 amino acids of Figures 2 and 3 in any whole
number increment that includes an amino acid position having a value greater than 0.5 in the Average Flexibility profiles on
Figure 8; and, a peptide 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 Beta-turn profile of Figures 9. Peptide immunogens of the
invention can also comprise nucleic acids that encode any of the forgoing.

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

The secondary structure of 254P1D6B protein variant 1, namely the predicted presence and location of alpha
helices, extended strands, and random coils, are predicted from the primary amino acid sequence using the HNN 
Hierarchical Neural Network method (NPS@: Network Protein Sequence Analysis TIBS 2000 March Vol. 25, No 3 [291]:147-
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150 Combet Blanche! Geourjon C. and Delage http:/ipbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsann.html),

accessed from the ExPasy molecular biology server located on the World Wide Web at (.expasy.ch/tools/). The analysis
indicates that 254P1D6B variant 1 is composed of 18.19% alpha helix, 24.81% extended strand, and 57.00% random coil
(Figure 13A).

Analysis for the potential presence of transmembrane domains in the 254P1D6B variant protein 1 was carried out
using a variety of transmembrane prediction algorithms accessed from the ExPasy molecular biology server located on the
World Wide Web at (.expasy.ch/tools/). Shown graphically in figure 13B is the result of analysis of variant 1 using the
TMpred program and in fgure 13C results using the TMHMM program. Both the TMpred program and the TMHMM program
predict the presence of 1 transmembrane domain. Analyses of the variants using other structural prediction programs are
summarized in Table VI.

Example 10: Generation of 254P1D6B 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 and/or adjuvant will be injected in the mammal by multiple
subcutaneous or intraperitoneal injections. In addition to immunizing with a full length 254P1D6B protein variant, computer
algorithms are employed in design of immunogens that, based on amino acid sequence analysis contain characteristics of
being antigenic and available for recognition by the immune system of the immunized host (see the Example entitled
"Antigenicity Profiles and Secondary Structures") Such regions would be predicted to be hydrophilic, flexible, in beta-turn
conformations, and be exposed on the surface of the protein (see, Figure 5, Figure 6, Figure 7, Figure 8, or Figure 9 for
amino acid profiles that indicate such regions of 254P1D6B protein variant 1).

For example, recombinant bacterial fusion proteins or peptides containing hydrophilic, flexible, beta-turn regions of
254P1D6B protein variants are used as antigens to generate polyclonal antibodies in New Zealand White rabbits or
monoclonal antibodies as described in the Example entitled "Generation of 254P1D6B Monoclonal Antibodies (mAbs)". For
example, in 254P1D6B variant 1, such regions include, but are not limited to, amino acids 21-32, amino acids 82-96, amino
acids 147-182, amino acids 242-270, amino acids 618-638, amino acids 791-818, and amino acids 980-1072. It is useful to
conjugate the immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of such
immunogenic proteins include, but are not limited to, keyhole limpet hemocyanin (KLH), serum albumin, bovine thyroglobulin,
and soybean trypsin inhibitor. In one embodiment, a peptide encoding amino acids 147-182 of 254P1D6B variant 1 was
conjugated to KLH and used to immunize a rabbit. Alternatively the immunizing agent may nclude aIl or portions of the
254P1D6B variant proteins, analogs or fusion proteins thereof. For example, the 254P1D6B variant 1 amino acid sequence
can be fused using recombinant DNA techniques to any one of a variety of fusion protein partners that are well known in the
art, such as glutathione-S-transferase (GST) and HIS tagged fusion proteins. In another embodiment, amino acids 980-1072
of 254P1D6B variant 1 is fused to GST using recombinant techniques and the pGEX expression vector, expressed, purified
and used to immunize a rabbit. Such fusion proteins are purified from induced bacteria using the appropriate affinity matrix.

Other recombinant bacterial fusion proteins that may be employed include maltose binding protein, LacZ,
thioredoxin, NusA, or an immunoglobulin constant region (see the section entitled "Production of 254P1D6B in Prokaryotic
Systems" and Current Protocols In Molecular Biology, Volume 2, Unit 16, Frederick M. Ausubul et al. eds., 1995: Linsley,

Brady, Urnes, Grosmaire, Damle, and Ledbetter, L.(1991) J.Exp. Med. 174, 561-566).
In addition to bacterial derived fusion proteins, mammalian expressed protein antigens are also used. These

antigens are expressed from mammalian expression vectors such as the Tag5 and Fc-fusion vectors (see the section
entitled "Production of Recombinant 254P1D6B in Eukaryotic Systems"), and retains post-translational modifications such as
glycosylations found in native protein. In one embodiment, amino acids 26-953 of 254P1D6B variant 1 was cloned into the
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mammalian secretion vector, and expressed in 293T cells (Figure 17), The recombinant protein is purified by metal
chelate chromatography from tissue culture supernatants of 293T cells stably expressing the recombinant vector. The
purified Tag5 254P1 D6B protein is then used as immunogen.

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

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

To test reactivity and specificity of immune serum, such as the rabbit serum derived from immunization with the
GST-fusion of 254P1 D6B variant 1 protein, the full-length 254P1D6B variant 1 cDNA is cloned into pCDNA 3.1 myc-his
expression vector (Invitrogen, see the Example entitled "Production of Recombinant 254P1D6B in Eukaryotic Systems").
After transfection of the constructs into 293T cells, cell lysates are probed with the anti-254P1D6B serum and with anti-His
antibody (Santa Cruz Biotechnologies, Santa Cruz, CA) to determine specific reactivity to denatured 254P1D6B protein using
the Western blot technique (Figure 17). In addition, the immune serum is tested by fluorescence microscopy, flow cytometry
and immunoprecipitation against 293T and other recombinant 254P1D6B-expressing cells to determine specific recognition
of native protein. Western blot, immunoprecipitation, fluorescent microscopy, and flow cytometric techniques using cells that
endogenously express 254P1D6B are also carried out to test reactivity and specificity

Anti-serum from rabbits immunized with 254P1D6B variant fusion proteins, such as GST and MBP fusion proteins,
are purified by depletion of antibodies reactive to the fusion partner sequence by passage over an affinity column containing
the fusion partner either alone or in the context of an irrelevani fusion protein. For example, antiserum derived from a GST-
254P1D6B variant 1 fusion protein is first purified by passage over a column of GST protein covalently coupled to AffiGel
matrix (BioRad, Hercules, Calif.). The antiserum is then affinity purified by passage over a column composed of a MBP-
254P1D6B 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-lagged antigens and peptide immunized rabbits as well as
fusion partner depleted sera are affinity purified by passage over a column matrix composed of the original protein
immunogen or free peptide.

Example 11: Generation of 254P1D6B Monoclonal Antibodies (mAbs)

In one embodiment, therapeutic mAbs to 254P1D6B variants comprise those that react with epitopes specific for
each variant protein or specific to sequences in common between the variants that would disruptor modulate the biological
function of the 254P1D6B variants, for example those that woLId disrupt the interaction with ligands and binding partners.
Immunogens for generation of such mAbs include those designed to encode or contain the entire 254P1D6B protein variant
sequence, regions predicted to contain functional motifs, and regions of the 254P1D6B protein variants predicted to.be
antigenic from computer analysis of the amino acid sequence (see, Figure 5, Figure 6, Figure 7, Figure 8, or Figure 9,
and the Example entitled 'Antigenicity Profiles and Secondary Structures"). Immunogens include peptides, recombinant
bacterial proteins, and mammalian expressed Tag 5 proteins and human and murine IgG FC fusion proteins. In addition,
cells engineered to express high levels of a respective 254P1 C6B variant, such as 293T-254P1 D6 variant 1 or 300.19-
254P1D6B variant Imurine Pre-B cells, are used to immunize mice.
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To generate mAbs to a 254P1D6B variant, mice are first immunized intraperiioneally (IP) with, typically, 10-50 pg

of protein immunogen or 107 254P1D6B-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. Alternatively, MPL-TDM adjuvant is used in immunizations. In addition to the above protein and cell-based

immunization strategies, a DNA-based immunization protocol is employed in which a mammalian expression vector
encoding a 254P1D6B variant sequence is used to immunize mice by direct injection of the plasmid DNA. For example,
amino acids 26-953 of 254P1D6B of variant 1 is cloned into the Tag5 mammalian secretion vector and the recombinant
vector will then be used as immunogen. In another example the same amino acids are cloned into an Fc-fusion secretion

vector in which the 254P1D6B variant 1 sequence is fused at the amino-terminus to an IgK leader sequence and at the
carboxyl-terminus to the coding sequence of the human or murine IgG Fc 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 254P1D6B variant.

Alternatively, mice may be immunized directly into their footpads. In this case, 10-50 pg of protein immunogen or
7 254P1D6B-expressing cells are injected sub-cutaneously into the footpad of each hind leg. The first immunization is

given with Titermax (Sigma TM as an adjuvant and subsequent injections are given with Alum-gel in conjunction with CpG
oligonucleotide sequences with the exception of the final injection which is given with PBS. Injections are given twice weekly

(every three to four days) for a period of 4 weeks and mice are sacrificed 3-4 days after the final injection, at which point

lymph nodes immediately draining from the footpad are harvested and the B-cells are collected for use as antibody
producing fusion partners.

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

In one embodiment for generating 254P1D6B monoclonal antibodies, a GST-fusion of variant 1 antigen encoding

amino acids 21-182 is expressed and purified from bacteria Baib C mice are initially immunized intraperitoneally with 25 pg

of the GST-254P1 6B variant 1 protein mixed in complete Freund's adjuvant. Mice are subsequently immunized every two

weeks with 25 ILg of the antigen mixed in incomplete Freund's adjuvant for a total of three immunizations. ELISA using the

GST-fusion antigen and a cleavage product from which the GST portion is removed determines the titer of serum from
immunized mice. Reactivity and specificity of serum to full length 254P1D6B variant 1 protein is monitored by Westem

blotting, immunoprecipitation and flow cytometry using 293T cells transfected with an expression vector encoding the

254P1D6B variant 1 cDNA (see the Example entitled "Production of Recombinant 254P1DB in Eukaryotic Systems"

and Figure 17). Other recombinant 254P1D6B variant 1-expressing cells or cells endogenously expressing 254P1D6B
variant 1 are also used. Mice showing the strongest reactivity are rested and given a final injection of antigen in PBS and
then sacrificed four days later. The spleens of the sacrificed mice are harvested and fused to SPO/2 myeloma cells using
standard procedures (Harlow and Lane, 1988). Supernatants from HAT selected growth wells are screened by ELISA,
Western blot, immunoprecipitation, fluorescent microscopy, and flow cytometry to identify 254P1D6B specific antibody-

producing clones.

The binding affinity of 254P1D6B variant specific monoclonal antibodies is determined using standard

technologies. Affinity measurements quantify the strength of antibody to epitope binding and are used to help define which

254P1D6B variant monoclonal antibodies preferred for diagnostic or therapeutic use, as appreciated by one of skill in the art
The BIAcore system (Uppsala, Sweden) is a preferred method for determin ng binding affinity. The BIAcore system uses
surface plasmon resonance (SPR, Welford K. 1991, Opt. Quant. Elect. 23:1; Morion and Myszka, 1998, Methods in



WO 2004/067716 PCT/US2004/001965

Enzymology 295: 268) to monitor biomolecular interactions in real time. BIAcore analysis conveniently generates
association rate constants, dissociation rate constants, equilibrium dissociation constants, and affinity constants.

Example 12: HLA Class I and Class II Bindinc Assays

HLA class I and class II binding assays using purifed HLA molecules are performed in accordance with disclosed
protocols PCT publications WO 94/20127 and WO 94103205; Sidney et al., Current Protocols in Immunology 18.3.1
(1998); Sidney, et al., J. Immunol. 154:247 (1995); Sette, et al., Mol. Immunol. 31:813 (1994)). Briefly, purified MHC
molecules (5 to 500 nM) are incubated with various unlabeled peptide inhibitors and 1-10 nM 12S-radiolabeled probe
peptides as described. Following incubation, MHC-peptide complexes are separated from free peptide by gel filtration and
the fraction of peptide bound is determined. Typically, in preliminary experiments, each MHC preparation is titered in the
presence of fixed amounts of radiolabeled peptides to determine the concentration of HLA molecules necessary to bind 

of the total radioactivity. All subsequent inhibition and direct binding assays are performed using these HLA
concentrations.

Since under these conditions [labell<[HLA] and IC5o>[HLA], the measured ICso values are reasonable

approximations of the true Ko values. Peptide inhibitors are typically tested at concentrations ranging from 120 pg/mi to .2
ng/ml, and are tested in two to four completely independent experiments. To allow comparison of the data obtained in
different experiments, a relative binding figure is calculated for each peptide by dividing the ICso of a positive control for
inhibition by the ICso for each tested peptide (typically unlabeled versions of the radiolabeled probe peptide). For database
purposes, and inter-experiment comparisons, relative binding values are compiled. Those values can subsequently be
converted back into ICso nM values b/ dividing the ICso nM of the positive controls for inhibition by the relative binding of the
peptide of interest. This method of data compilation is accurate and consistent for comparing peptides that have been tested
on different days, or with different lots of purified MHC.

Binding assays as outlined above may be used to analyze HLA supermotif andlor HLA motif-bearing peptides (see
Table IV).

Example 13: Identification of HLA Supermotif- and Motif-Bearing CTL Candidate Epitopes

HLA vaccine compositions of the invention can include multiple epitopes The multiple epitopes can comprise
multiple HLA supermotifs or motifs to achieve broad population coverage. This example illustrates the identification and
confirmation of supermotif- and motif-bearing epitopes for the inclusion in such a vaccine composition. Calculation of
population coverage is performed using the strategy described below.

Computer searches and algorithms for identification of suoermotif and/or motif-bearing epitopes
The searches performed to identify the motif-bearing peptide sequences in the Example entitled "Antigenicity

Profiles" and Tables VIII-XXI and XXII-XLIX employ the protein sequence data from the gene product of 254P1D6B set forth
in Figures 2 and 3, the specific search peptides used to generate the tables are listed in Table VII.

Computer searches for epitopes bearing HLA Class I or Class II supermolifs or motifs are performed as follows.
All translated 254P1D6B protein sequences are analyzed using a text string search software program to identify potential
peptide sequences containing appropriate HLA binding motifs; such programs are readily produced in accordance with
information in the art in view of known motif/supermotif disclosures. Furthermore, such calculations can be made mentally.

Identified A2-, A3-, and DR-supermotif sequences are scored using polynomial algorithms to predict their capacity
to bind to specific HLA-Class I or Class II molecules. These polynomial algorithms account for the impact of different amino
acids at different positions, and are essentially based on the premise that the overall affinity (or AG) of peplide-HLA molecule
interactions can be approximated as a linear polynomial function of the type:
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ai;x a2x a3 x ai

where a, is a coefficient which represents the effect of the presence of a given amino acid at a given position (il
along the sequence of a peptide of n amino acids. The crucial assumption of this method is that the effects at each position
are essentially independent of each other independenl binding of individual side-chains). When residue j occurs at
position i in the peptide, it is assumed to contribute a constant amount j; to the free energy of binding of the peptde
irrespective of the sequence of the rest of the peptide.

The method of derivation of specific algorithm coefficients has been described in Gulukota et al., J. Mol. Biol,
267:1258-126, 1997; (see also Sidney et al., Human Immunoi. 45:79-93, 1996; and Southwood etal., J Immunol. 160:3363-
3373, 1998). Briefly, for all i positions, anchor and non-anchor alike, the geometric mean of the average relative binding
(ARB) of all peptides carrying j is calculated relative to the remainder of the group, and used as the estimate ofj. For Class
II peptides, if multiple alignments are possible, only the highest scoring alignment is utilized, following an iterative procedure.
To calculate an algorithm score of a given peptide in a test set, the ARB values corresponding to the sequence of the peptide
are multiplied. If this product exceeds a chosen threshold, the peptide is predicted to bind. Appropriate thresholds are
chosen as a function of the degree of stringency of prediction desired.

Selection of HLA-A2 supertype cross-reactive peptides

Protein sequences from 254P1D6B are scanned utiizing motif identification software, to identify 9- 10- and 11-
mer sequences containing the HLA-A2-supermotif main anchor specificity. Typically, these sequences are then scored using
the protocol described above and the peptides corresponding to the positive-scoring sequences are synthesized and tested
for their capacity to bind purified HLA-A*0201 molecules in vitro (HLA-A*0201 is considered a prototype A2 supertype
molecule).

These peptides are then tested for the capacity to bind to additional A2-eupertype molecules (A*0202, A*0203,
A*0206, and A*6802). Peptides that bind to at least three of the five A2-supertype alleles tested are typically deemed A2-
supertype cross-reactive binders. Preferred peplides bind at an affinity equal to or less than 500 nM to three or more HLA-
A2 supertype molecules.

Selection of HLA-A3 supermotif-bearing epitopes

The 254P1D6B protein sequence(s) scanned above is also examined for the presence of peptides with the HLA-
A3-supermolif primary anchors. Peptides corresponding to the HLA A3 supermotif-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 5 200 nM,
are then tested for binding cross-reactivity to the other common A3-supertype alleles A'3101, A*3301, and A*6801) to
identify those that can bind at least three of the five HLA-A3-supertype molecules tested.

Selection of HLA-B7 supermotif bearing epitopes

The 254P1D6B protein(s) scanned above is also analyzed for the presence of 9- 10-, or 11-mer peptides with
the HLA-B7-supermotif. Corresponding peptides are synthesized and tested for binding to HLA-B*0702, the molecule
encoded by Ihe most common B7-supertype allele the prototype B7 supertype allele). Peptides binding B*0702 with
ICjo of 500 nM are identified using standard methods. These peptides are then tested for binding to other common B7-
supertype molecules B*3501, B*5101, B*5301, and B'5401). Peptides capable of binding to three or more of the five
B7-supertype alleles tested are thereby identified.
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Selection of Al and A24 motif-bearinr epitopes

To further increase population coverage, HLA-A1 and -A24 epitopes can also be incorporated into vaccine
compositions. An analysis of the 254P1D6B protein can also be performed to identify HLA-A1- and A24-motif-containing
sequences.

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

Example 14: Confirmation of inmunogenicity

Cross-reactive candidate CTL A2-supermolif-bearirg peptides that are identified as described herein are selected
to confirm in vitro immunogenicity. Confirmation s 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, -C null mutant human B-
lymphoblastoid cell line 721.221, is used as the peptide-loaded target to measure activity of HLA-A2.1-restricted CTL. This
cell line is grown in RPMI-1640 medium supplemented with antibiotics, sodium pyruvate, nonessential amino acids and 

heat inactivated FCS. Cells that express an antigen of interest, or transfectants comprising the gene encoding the
antigen of interest, can be used as target cells to confirm the ability of peptide-specific CTLs to recognize endogenous
antigen.

Primary CTL Induction Cultures:

Generation of Dendritic Cells PBMCs are thawed in RPMI with 30 pig/ml DlAse, washed twice and
resuspended in complete medium (RPMI-1640 plus 5% AB human serum, non-essential amino acids, sodium pyruvate, L-
glutamine and penicillinistreptomycin). The monocytes are purified by platng 10 x 106 PBMC/well in a 6-well plate. After 2
hours at 37'C, the non-adherent cells are removed by gently shaking the plates and aspirating the supernatants. The wells
are washed a total of three times with 3 ml RPMI to remove most of the nor-adherent and loosely adherent cells. Three ml of
complete medium containing 50 ng/ml of GM-CSF ard 1,000 Umnl of IL-4 are then added to each well. TNFa is added to
the DCs on day 6 at 75 ng/ml and the cells are used for CTL induction cultures on day 7.

Induction of CTL with DC and Peptide: CD8+ T-cells are isolated by positive selection with Dynal immunomagnetic
beads (Dynabeads® M-450) and the detacha-bead® reagent Typically about 200-250x106 PBMC are processed to obtain
24x10 B 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
20x10 6cells/ml The magnetic beads are washed 3 limes with PBS/AB serum, added to the cells (140pl beads/20x10 cells)
and incubated for 1 hour at 40C with continuous mixing. The beads and cells are washed 4x with PBS/AB serum to remove
the nonadherent cells and resuspended at 100x106 cells!ml (based on the original cell number) in PBS/AB serum containing
100pl/ml detacha-bead® reagent and 30 pg/ml DNAse. The mixture is incubated for 1 hour at room temperature with
continuous mixing. The beads are washed again with PBS/AB/DNAse to collect the CD8+ T-cells. The DC are collected
and centrifuged at 1300 rpm for 5-7 minutes, washed once with PBS with 1% BSA counted and pulsed with 40pg/ml of
peptide at a cell concentration of 1-2x106/ml in the presence of 3pg/ml R2 microglobulin for 4 hours at 200C. The DC are
then irradiated (4,200 rads), washed 1 time with medium and counted again.

Setting up induction cultures: 0.25 ml cytokine-generated DC (at 1x10 5 cells/ml) are co-cultured with 0.25ml of
CD8+ T-cells (at 2x106 cell/mi) in each well of a 48-well plate in the presence of 10 ng!ml of IL-7. Recombinant human 
is added the next day at a final concentration of 10 ng/ml and numan IL-2 is added 48 hours later at 10 IU/ml.

Restimulation of the induction cultures with peptide-pulsed adherent cells: Seven and fourteen days after the
primary induction, the cells are restimulated with peptide-pulsed adherent cells. The PBMCs are thawed and washed twice
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with RPMI and DNAse. The cells are resuspended at 5x106 cells/ml and irradiated at -4200 rads. The PBMCs are plated at
2x10 6 in 0.5 ml complete medium per well and incubated for 2 hours at 37°C. The plates are washed twice with RPMI by
tapping the plate gently to remove the nonadherent cells and the adherent cells pulsed with 10pg/ml of peptide in the
presence of 3 pg/ml 12 microglobulin in 0,25ml RFMI/5%AB )er well for 2 hours at 37°C. Peptide solution from each well is
aspirated and the wells are washed once with RPMI. Most of the media is aspirated from the induction cultures (CD8+ cells)
and brought to 0.5 ml with fresh media. The cells are then transferred to the wells containing the peptide-pulsed adherent
cells. Twenty four hours later recombinant human IL-10 is added at a final concentration of 10 ng/ml and recombinant
human IL2 is added the next day and again 2-3 days later at 501U/ml (Tsai et Criticaj Reviews in Immunology
18(1-2):65-75, 1998). Seven days later, the cultures are assayed for CTL activity in a 5'Cr release assay. In some
experiments the cultures are assayed for peptide-specific recognition in the in 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 Ivtic activity by 51Cr release.

Seven days after the second restimulation, cytotoxicily is determined in a standard (5 hr) siCr release assay by
assaying individual wells at a single E:T. Peptide-pulsed targets are prepared by incubating the cells with lOpg/ml peptide
overnight at 370C.

Adherent target cells are removed from culture flasks with trypsin-EDTA. Target cells are labeled with 200pCi of
sCr sodium chromate (Dupont, Wilmington, DE) for 1 hour at 37°C. Labeled target cells are resuspended at 106 per ml and
diluted 1:10 with K562 cells at a concenlration of 3.3x10 6/ml (an NK-sensitive erythroblastoma cell line used to reduce non-
specific lysis). Target cells (100 pi) and effectors (100pl) are plated in 96 well round-bottom plates end incubated for 5 hours
at 370 C. At that time, 100 pl of supernatant are collected from each well and percent lysis is determined according to the
formula:

[(cpm of the test sample- cpm of the spontaneous 5'Cr release sample)/(cpm of the maximal 51Cr release sample-
cpm of the spontaneous 51Cr release sample)] x 100.

Maximum and spontaneous release are determined by incubating the labeled targets with 1% Triton X-100 and
media alone, respectively. A positive culture is defined as one in which the specific lysis (sample- background) is 10% or
higher in the case of individual wells and is 15% or more at the two highest E:T ratios when expanded cultures are assayed

In situ Measurement of Human IFN Production as an Indicator of Peptide-specific and Endogenous Recognition
Immulon 2 plates are coated with mouse anti-human IFNy monoclonal antibody (4 ug/ml 0.1M NaHCO 3 pH8.2)

overnight at 4°C. The plates are washed with Ca2 Mg2 -free PBS/0.05% Tween 20 and blocked with PBS/10% FCS for two
hours, after which the CTLs (100 pllwell) and targets (100 pl/well) are added to each well, leaving empty wells for the
standards and blanks (which received media only). The target cells, either peptide-pulsed or endogenous targets, are used
at a concentration of 1xl 06 cells/ml. The plates are incubated for 48 hours at 37°C with 5% CO2.

Recombinant human IFN-gamma is added to the standard wells starting at 400 pg or 1200pg/100 microliter/well
and the plate incubated for two hours at 37°C. The plates are washed and 100 pl of biotinylated mouse anti-human IFN-
gamma monoclonal antibody (2 microgram/ml in PBS/3%FCS/0 05% Tween 20) are added and incubated for 2 hours at
room temperature. After washing again, 100 microliter HRP-streptavidin (1:4000) are added and the plates incubated for
one hour at room temperature. The plates are then washed 6x with wash buffer, 100 microliter/well developing solution
(TMB 1:1) are added, and the plates allowed to develop for 5-15 minutes. The reaction is stopped with 50 microliter/well 1M
HaPO4 and read at OD450. A culture is considered positive if it measured at least 50 pg of IFN-gammaiwell above
background and is twice the background level of expression.

CTL Expansion.
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Those cultures that demonstrate specific lytic activity against peptide-pulsed targets and/or tumor targets are
expanded over a two week period with anti-CD3. Briefly, 5x10 4 CD8+ cells are added to a T25 flask containing the following:
1x106 irradiated (4,200 rad) PBMC (autologous or allogeneic) per ml, 2x10 5 irradiated (8,000 rad) EBV- transformed cells per
ml, and OKT3 (anti-CD3) at 30ng per ml in RPMI-1640 containing 10% (vlv) human AB serum, non-essential amino acids,
sodium pyruvate, 25pM 2-mercaptoethanol, L-glutamine and penicillinistreptomycin. Recombinant human IL2 is added 24
hours later at a final concentration of 2001U/ml and every three days thereafter with fresh media at 501U/ml. The cells are
split if the cell concentration exceeds 1x10 6/ml and the cultures are assayed between days 13 and 15 at E:T ratios of 30, 
3 and 1:1 in the 5'Cr release assay or at 1x10 6/ml in the in situ IFNy assay using the same targets as before the expansion.

Cultures are expanded in the absence of anti-CC3* as follows. Those cultures that demonstrate specific lytic
activity against peptide and endogenous targets are selected and 5x10 4 CD8* cells are added to a T25 flask containing the
following: 1xl10 autologous PBMC per ml which have been peptide-pulsed with 10 pg/ml peptide for two hours at 37'C and
irradiated (4,200 rad); 2x10 5 irradiated (8,000 rad) EBV-transformed cells per ml RPMI-1640 containing 10%(v/v) human AB
serum, non-essential AA, sodium pyruvate, 25mM 2-ME, L-glutamine and gentamicin.

Immunogenicity of A2 supermotif-bearing peptides

A2-supermotif cross-reactive binding peptides are tested in the cellular assay for the ability to induce peptide-
specific CTL in normal individuals. In this analysis, a peptide is typically considered to be an epitope if it induces peptide-
specific CTLs in at least individuals, and preferably, also recognizes the endogenously expressed peptide.

Irnmunogenicity can also be confirmed using PBMCs isolated from patients bearing a tumor that expresses
254P1D6B. Briefly, PBMCs are isolated from patients, re-s:imulated with peptide-pulsed monocytes and assayed for the
ability to recognize peptide-pulsed target cells as well as transfected cells endogenously expressing the antigen.

Evaluation of A*03/A11 immunogenicity

HLA-A3 supermotif-bearing cross-reactive binding peptides are also evaluated for immunogenicity using
methodology analogous for that used to evaluate the immunogenicity of the HLA-A2 supermotif peptides.

Evaluation of B7 immunogenicity

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

Peptides bearing other supermotifs/motifs, HLA-A1, HLA-A24 etc. are also confirmed using similar
methodology

Example 15: Implementation of the Extended Supermotif to Improve the Binding Capacity of Native Epitopes by
Creating Analogs

HLA motifs and supermotifs (comprising primary and/or secondary residues) are useful in the identification and
preparation of highly cross-reactive native peptides, as demonstrated herein. Moreover, the defnition of HLA motifs and
supermotifs also allows one to engineer highly cross-reactive epitopes by identifying residues within a native peptide
sequence which can be analoged to confer upon the peptide certain characteristics, e.g. greater cross-reactivity within the
group of HLA molecules that comprise a supertype, and/or greater binding affinity for some or all of.those HLA molecules.
Examples of analoging peptides to exhibit modulated binding affinity are set forth in this example.

Analoging at Primary Anchor Residues

Peptide engineering strategies are implemented to further increase the cross-reactivity of the epitopes. For
example, the main anchors of A2-supermotif-bearing peptides are altered, for example, to introduce a preferred L, I, V, or M
at position 2, and I or V at the C-terminus.
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To analyze the cross-reactivity of the analog peptides, each engineered analog is initially tested for binding to the
prototype A2 supertype allele A*0201, then, if A*0201 binding capacity is maintained, for A2-supertype cross-reactivity.

Alternatively, a peptide is confirmed as binding one or all supertype members and then analoged to modulate

binding affinity to any one (or more) of the supertype members to add population coverage.

The selection of analogs for immunogenicity in a cellular screening analysis is typically further restricted by the

capacity of the parent wild type (WT) peptide to bind at least weakly, bind at an IC5o of 5000nM or less, to three of more

A2 supertype alleles. The rationale for this requirement is that the WT peptides must be present endogenously in sufficient

quantity to be biologically relevant. Analoged peptides have been shown to have increased immunogenicity and cross-
reactivity by T cells specific for the parent epitope (see, Parkhurst et al., J. Immunol, 157:2539, 1996; and Pogue et al.,
Proc. Natl. Acad. Sci. USA 92:8166, 1995).

In the cellular screening of these peptide analogs, it is important to confirm that analog-specific CTLs are also able

to recognize the wild-type peptide and, when possible, target cells that endogenously express the epitope.

Analoqing of HLA-A3 and B7-supermotif-bearing peptides

Analogs of HLA-A3 supermotif-bearing epitopes are generated using strategies similar to those employed in

analoging HLA-A2 supermotif-bearing peptides. For example, peptides binding to 3/5 of the A3-supertype molecules are

engineered at primary anchor residues to possess a preferred residue S, M, or A) at position 2.

The analog peptides are then tested for Ihe ability to bind A*03 and A*11 (prototype A3 supertype alleles). Those

peptides that demonstrate 500 nM binding capacity are then confirmed as having A3-supertype cross-reaclivity.

Similarly to the A2- and A3- motif bearing peptides, peptides binding 3 or more B7-supertype alleles can be

improved, where possible, to achieve increased cross-reactive binding or greater binding affinity or binding half life. B7

supermotif-bearing peptides are, for example, engineered to possess a preferred residue I, L, or F) at the C-terminal

primary anchor position, as demonstrated by Sidney et al Immunol 157:3480-3490, 1996).

Analoging at primary anchor residues of other motif andfor supermotif-bearing epitopes is performed in a like
manner.

The analog peptides are then be confirmed for immunogenicity, typically in a cellular screening assay. Again, it is

generally important to demonstrate that analog-specific CTLs are also able to recognize the wild-type peplide and, when

possible, targets that endogenously express the epitope

Analoging at Secondary Anchor Residues

Moreover, HLA supermotifs are of value in engineering highly cross-reactive peptides and/or peptides that bind

HLA molecules with increased affinity by identifying particular residues et secondary anchor positions that are associated

with such properties. For example, the binding capacity of a B7 supermotif-bearing peptide with an F residue at position 1 is

analyzed. The peptide is then analoged to, for example, substitute L for F at position 1. The analoged peptide is evaluated

for increased binding affinity, binding half life and/or increased cross-reactivity. Such a procedure identifies analoged

peptides with enhanced properties.

Engineered analogs with sufficiently improved binding capacity or cross-reactivity can also be tested for
immunogenicity in HLA-B7-transgenic mice, following for example, IFA immunization or lipopeptide immunization. Analoged

peptides are additionally tested for the ability to stimulate a recall response using PBMC from patients with 254P1D6B-

expressing tumors.

Other analoging strategies
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Another form of peptide analoging, unrelated to anchor positions, involves the substitution of a cysteine with a-
amino butyric acid. Due to its chemical nature, cysteine has tie propensity to form disulfide bridges and sufficiently alter the
peptide structurally so as to reduce binding capacity. Substitution of c-amino butyric acid for cysteine not only alleviates this
problem, but has been shown to improve binding and crossbinding capabilities in some instances (see, the review by
Sette et al., In: Persistent Viral Infections, Eds. R. Ahmed and 1. Chen, John Wiley Sons, England, 1999).

Thus, by the use of single amino acid substitutions, the binding properties and/or cross-reactivity of peptide ligands
for HLA supertype molecules can be modulated.

Example 16: Identification and confirmation of 254P1D6B-derived sequences with HLA-DR binding motifs
Peptide epitopes bearing an HLA class II supermotif or motif are dentified and confirmed as outlined below using

methodology similar to that described for HLA Class I peptides.

Selection of HLA-DR-supermotif-bearing epitopes.

To identify 254P1D6B-derived, HLA class II HTL epitopes, a 254P1D6B antigen is analyzed for the presence of
sequences bearing an HLA-DR-motif or supermotif. Specifically, 15-mer sequences are selected comprising a DR-
supermotif, comprising a 9-mer core, and three-residue N- and C-terminal flanking regions (15 amino acids total).

Protocols for predicting peptide binding to DR molecules have been developed (Southwood et al., J, Immunol.
160:3363-3373, 1998). These protocols, specific for individual DR molecules, allow the scoring, and ranking, of 9-mer core
regions. Each protocol not only scores peptide sequences for the presence of DR-supermotif primary anchors at
position 1 and position 6) within a 9-mer core, but additionally evaluates sequences for the presence of secondary anchors.
Using allele-specific selection tables (see, Southwood etal., ibid.), it has been found that these protocols efficiently
select peptide sequences with a high probability of binding a particular DR molecule. Additionally, it has been found that
performing these protocols in tandem, specifically those for DR1, DR4w4, and DR7, can efficiently select DR cross-reactive
peptides.

The 254P1D6B-derived peptides identified above are tested for their binding capacity for various common HLA-DR
molecules. All peptides are initially tested for binding to the DR molecules in the primary panel: DR1, DR4w4, and DR7.
Peptides binding at least two of these three DR molecules are then tested for binding to DR2w2 31, DR2w2 32, DR6w19,
and DR9 molecules in secondary assays. Finally, peptides binding at least two of the four secondary panel DR molecules,
and thus cumulatively at least four of seven different DR molecules, are screened for binding to DR4w15, DR5w1 1, and
DR8w2 molecules in tertiary assays. Peptides binding at least seven of the ten DR molecules comprising the primary,
secondary, and tertiary screening assays are considered cross-reactive DR binders. 254P1D6B-derived peptides found to
bind common HLA-DR alleles are of particular interest,

Selection of DR3 motif peptides

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

To efficiently identify peptides that bind DR3, target 254P1 D6B antigens are analyzed for sequences carrying one
of the two DR3-specific binding motifs reported by Geluk ef ai. Immunol. 152:5742-5748, 1994). The corresponding

peptides are then synthesized and confirmed as having the ability to bind DR3 with an affinity of 1 M or better, less than
1 pM. Peptides are found that meet this binding criterion and qualify as HLA class II high affinity binders.

DR3 binding epitopes identified in this manner are included in vaccine compositions with DR supermotif-bearing
peptide epitopes.
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Similarly to the case of HLA class I motif-bearing peplides, the class II motif-bearing peptides are analoged to
improve affinity or cross-reactivity. For example, aspartic acid at position 4 of the 9-mer core sequence is an optimal residue
for DR3 binding, and substitution for that residue often improves DR 3 binding.

Example 17: Immunogenicity of 254P1D6B-derived HTL epitopes

This example determines immunogen c DR supermotif- and DR3 motif-bearing epitopes among those identified
using the methodology set forth herein.

Immunogenicity of HTL epilopes are confirmed in a manner analogous to the determination of immunogenicity of
CTL epitopes, by assessing the ability to stimulate HTL responses and/or by using appropriate transgenic mouse models.
Immunogenicity is determined by screening for: in vitro primary induction using normal PBMC or recall responses from
patients who have 254P1D6B-expressing tumors.

Example 18: Calculation of phenotypic frequencies of HLA-supertypes in various ethnic backgrounds to determine
breadth of population coverage

This example illustrates the assessment of the breadth of population coverage of a vaccine composition comprised
of multiple epitopes comprising multiple supermotifs and/or motifs.

In order to analyze population coverage, gene frequencies of HLA alleles are determined Gene frequencies for
each HLA allele are calculated from antigen or allele frequencies utilizing the binomial distribution formulae gf=1-(SQRT(1-

af)) (see, Sidney et al., Human Immunol. 45:79-93, 1996). To obtain overall phenotypic frequencies, cumulative gene
frequencies are calculated, and the cumulative antigen frequencies derived by the use of the inverse formula laf=l-(1-CgfP].

Where frequency data is not available at the level of DNA typing, correspondence to the serologically defined
antigen frequencies is assumed. To obtain total potential supertype population coverage no linkage disequilibrium is
assumed, and only alleles confirmed to belong to each of the supertypes are included (minimal estimates). Estimates of total
potential coverage achieved by inter-loci combinations are made by adcing to the A coverage the proportion of the non-A
covered population that could be expected to be covered by the B alleles considered total=A+B*(1-A)). Confirmed
members of tie A3-like supertype are A3, All, A31, A*3301, and A*6801. A'though the A3-like supertype may also include
A34, A66, and A*7401, these alleles were not included in overall frequency calculations. Likewise confirmed members of
Ihe 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, B5301, B*5401, B*5501-2, B*5601, B*6701, and B*7801

(potentially also B*1401, B'3504-06, B*4201, and B*5602).

Population coverage achieved by combining the A2-, A3- and B7-supertypes is approximately 86% in five major
ethnic groups. Coverage may be extended by including peptides bearing the Al and A24 motifs. On average, Al is present
in 12% and A24 in 29% of the population across five different major ethnic groups (Caucasian, North American Black,
Chinese, Japanese, and Hispanic). Together, these alleles a-e represented with an average frequency of 39% in these
same ethnic populations. The total coverage across the major ethnicities when Al and A24 are combined with the coverage
of the A2-, A3- and B7-supertype alleles is see, Table IV An analogous approach can be used to estimate
population coverage achieved with combinations of class II motif-bearing epitopes.

Immunogenicity studies in humans Bertoni et al., J. Clin. Invest. 100503, 1997; Doolan et al, Immunity 7:97,
1997; and Threlkeld et J. Immunol. 159:1648, 1997) have shown that highly cross-reactive binding peptides are almost
always recognized as epitopes. The use of highly cross-reactive binding peptides is an important selection criterion in
identifying candidate epitopes for inclusion in a vaccine that is immunogenic in a diverse population.

With a sufficient number of epitopes (as disclosed herein and from the art), an average population coverage is
predicted to be greater than 95% in each of five major ethnic populations. The game theory Monte Carlo simulation analysis,
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which is known in the art (see Osborne, MJ. and Rubinstein, A. "A course in game theory" MIT Press, 1994), can be
used to estimate what percentage of the individuals in a popLlation 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 

Example 19: CTL Recognition Of Endogenously Processed Antigens After Priming

This example confirms that CTL induced by native or analoged peptide epitopes identified and selected as
described herein recognize endogenously synthesized, ie., native antigens.

Effector cells isolated from transgenic mice that are immunized with peptide epitopes, for example HLA-A2
supermotif-bearing epitopes, are re-slimulated in vitro using peptide-coated stimulator cells. Six days later, effector cells are
assayed for cytotoxicity and the cell lines that contain peptide-specific cytotoxic activity are further re-stimulated. An
additional six days later, these cell lines are tested for cytotoxic activity on 51Cr labeled Jurkat-A2.1/K b target cells in the
absence or presence of peptide, and also tested on 5'Cr labeled target cells bearing the endogenously synthesized antigen,
i.e. cells that are stably transfected with 254P1 D3B expression vectors.

The results demonstrate that CTL lines obtained from animals primed with peptide epilope recognize
endogenously synthesized 254P1 D6B antigen. The choice of transgenic mouse model to be used for such an analysis
depends upon the epitope(s) that are being evaluated. In addition to HLA-A*0201/Kb transgenic mice, several other
transgenic mouse models including mice with human A11, which may also be used to evaluate A3 epitopes, and B7 alleles
have been characterized and others transgenic mice for HLA-A1 and A24) are being developed. HLA-DR1 and HLA-
DR3 mouse models have also been developed, which may be used to evaluate HTL epitopes.

Example 20: Activity Of CTL-HTL Conjugated Epitopes In Transgenic Mice

This example illustrates the induction of CTLs and -TLs in transgenic mice, by use of a 254P1D6B-derived CTL
and HTL peptide vaccine compositions. The vaccine composition used herein comprise peptides to be administered to a
patient with a 254P1D6B-expressing tumor. The peptide composition can comprise multiple CTL andlor HTL epitopes. The
epitopes are identified using methodology as described herein. This example also illustrates that enhanced immunogenicity
can be achieved by inclusion of one or more HTL epitopes in a CTL vaccine composition; such a peptide composition can
comprise an HTL epitope conjugated to a CTL epitope. The CTL epitope can be one that binds to multiple HLA family
members at an affinity of 500 nM or less, or analogs of that epitope. The peptides may be lipidated, if desired.

Immunization procedures: Immunization of Iransgenic mice is performed as described (Alexander et al., J.
immunol. 159:4753-4761. 1997). For example, A2/Kb mice, which are transgenic for the human HLA A2.1 allele and are
used to confirm the immunogenicity of HLA-A*0201 motif- or HLA-A2 supermotif-bearing epitopes, and are primed
subcutaneously (base of the tail) with a 0.1 ml of peptide in Incomplete Freund's Adjuvant, or if the peptide composition is a
lipidated CTUHTL conjugate, in DMSO/saline, or if the peptide composition is a polypeptide, in PBS or Incomplete Freund's
Adjuvant. Seven days after priming, splenocytes obtained from these animals are restimulated with syngenic irradiated LPS-
activated lymphoblasts coated with peptide.

Cell lines: Target cells for peptide-specific cytotoxicity assays are Jurkat cells transfected with the HLA-A2.1/Kb
chimeric gene Vitiello et J. Exp. Med. 173:1007, 1991)

In vitro CTL activation: One week after priming, spleen cells (30x 06 cells/flask) are co-cultured at 37*C with
syngeneic, irradiated (3000 rads), peptide coated lymphoblasts (10x106 calls/flask) in 10 ml of culture medium/T25 flask.
After six days, effector cells are harvested and assayed for cytotoxic activity
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Assay for cytotoxic activity: Target cells (1.0 to 1.5x10 6 are incubated at 37°C in the presence of 200 pl of 1Cr.
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 51Cr-labeled target cells are added to different concentrations of effector cells
(final volume of 200 pJ) in U-bottom 96-well plates. After a six hour incubation period at 37'C, a 0.1 ml aliquot 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 release spontaneous release). To facilitate comparison between separate CTL assays run under the
same conditions, 5lCr release data is expressed as lytic un ts/10 6 cells. One lytic unit is arbitrarily defined as the number
of effector cells required to achieve 30% lysis of 10,000 target cells in a six hour 51Cr release assay. To obtain specific lytic
units/106, the lytic units/10 6 obtained in the absence of peptide is subtracted from the lytic units/10 6 obtained in the presence
of peptide. For example, if 30% C10r release is obtained at the effector target ratio of 50:1 5x10 5 effector cells
for 10,000 targets) in the absence of peptide and 5:1 5x10 4 effector cells for 10,000 targets) in the presence of peptide,

the specific lytic units would be: [(1/50,000)-(1/500,000)] x 106 18 LU.

The results are analyzed to 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 epitopes as outlined above in the Example entitled "Confirmation of Immunogenicity Analyses similar to this
may be performed to confirm the immunogenicity of peptide conjugates containing multiple CTL epitopes and/or multiple HTL
epitopes. In accordance with these procedures, it is found that a CTL response is induced, and concomitantly that an HTL
response is induced upon administration of such compositions.

Example 21: Selection of CTL and HTL epitopes for inclusion in a 254P1D6B-specific vaccine.

This example illustrates a procedure for selecting peptide epitopes for vaccine compositions of the invention. The
peptides in the composition can be in the form of a nucleic acid sequence, either single or one or more sequences 
minigene) that encodes peptide(s), or can be single and/or polyepitopic peptides.

The following principles are utilized when selecting a plurality of epitopes for inclusion in a vaccine composition.
Each of the following principles is balanced in order to make the selection.

Epitopes are selected which, upon administration, mimic immune responses that are correlated with 254P1D6B
clearance. The number of epitopes used depends on observations of patients who spontaneously clear 254P1D6B. For
example, if it has been observed that patients who spontaneously clear 254P1 D6B-expressing cells generate an immune
response to at least three epitopes from 254P1D6B antigen, then at least three epitopes should be included for HLA class
I. A similar rationale is used to determine HLA class II epitopes.

Epitopes are often selected that have a binding affinity of an ICso of 500 nM or less for an HLA class I molecule, or
for class II, an ICso of 1000 nM or less; or HLA Class I peptides with high binding scores from the BIMAS web site, at URL
bimas.dcrt.nih.gov/.

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

When creating polyepitopic compositions, or a minigene that encodes same, it is typically desirable to generate the
smallest peptide possible that encompasses the epitopes of interest, The principles employed are similar, if not the same, as
those employed when selecting a peptide comprising nested epitopes. For example, a protein sequence for the vaccine
composition is selected because it has maximal number of epitopes contained within the sequence, it has a high
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concentration ofepitopes. Epitopes may be nested or overlapping frame shifted relative to one another). For example,
with overlapping epitopes, two 9-mer epitopes and one 10-mer epitope can be present in a 10 amino acid peptide. Each
epitope can be exposed and bound by an HLA molecule upon administration of such a peptide. A multi-epitopic, peptide can
be generated synthetically, recombinantly, or via cleavage from the native source. Alternatively, an analog can be made of
this native sequence, whereby one or more of the epitopes comprise substitutions that alter the cross-reactivity and/or
binding affinity properties of the polyepitopic peptide. Such a vaccine composition is administered for therapeutic or
prophylactic purposes. This embodiment provides for the possibility that an as yet undiscovered aspect of immune system
processing will apply to the native nested sequence and thereby facilitate the production of therapeutic or prophylactic
immune response-inducing vaccine compositions. Additionally such an embodiment provides for the possibility of motif-
bearing epitopes for an HLA makeup that is presently unknown. Furthermore, this embodiment (absent the creating of any
analogs) directs the immune response to multiple peptide seqjences that are actually present in 254P1D6B, thus avoiding
the need to evaluate any junctional epitopes. Lasily, the embodiment provides an economy of scale when producing nucleic
acid vaccine compositions. Related to this embodiment, computer programs can be derived in accordance with principles in
the art, which identify in a target sequence, the greatest number of epitopes per sequence length.

A vaccine composition comprised of selected peptides, when administered, is safe, efficacious, and elicits an
immune response similar in magnitude to an immune response that controls or clears cells that bear or overexpress
254P1D6B.

Example 22: Construction of "Minigene" Multi-Epitope DNA Plasmids

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

A minigene expression plasmid typically includes multiple CTL and HTL peptide epitopes. In the present example,
HLA-A2, -A3, -B7 supermotif-bearing peptide epitopes and HLA-A1 and -A24 motif-bearing peptide epilopes are used in
conjunction with DR supermotif-bearing epitopos and/or DR3 epitopes. HLA class I supermotif or molif-bearing peptide
eoitopes derived 254P1D6B, are selected such that multiple supermotifs/motifs are represented to ensure broad population
coverage. Similarly, HLA class II epitopes are selected from 254P1D6B to provide broad population coverage, i.e. both HLA
DR-1-4-7 supermotif-bearing epitopes and HLA DR-3 motif-bearing epitopes are selected for inclusion in the minigene
construct. The selected CTL and HTL epitopes are then incorporated into a minigene for expression in an expression vector.

Such a construct may additionally include sequences that direct the HTL epitopes to the endoplasmic reticulum.
For example, the li protein may be fused to one or more HTL epitopes as described in the art, wherein the CLIP sequence of
the li protein is removed and replaced with an HLA class II epitope sequence so that HLA class II epitope is directed to the
endoplasmic reticulum, where the epitope binds to an HLA class II molecules.

This example illustrates the methods to be used for construction of a minigene-bearing expression plasmid. Other
expression vectors that may be used for minigene compositions are available and known to those of skill in the art.

The minigene DNA plasmid of this example contains a consensus Kozak sequence and a consensus murine
kappa Ig-light chain signal sequence followed by CTL and/or HTL epitopes selected in accordance with principles disclosed
herein, The sequence encodes an open reading frame fused to the Myc and His antibody epitope tag coded for by the
pcDNA 3.1 Myc-His vector.

Overlapping oligonucleotides that can, for example, average about 70 nucleotides in length with 15 nucleotide
overlaps, are synthesized and HPLC-purified. The oligonucleotides encode the selected peptide epitopes as well as
appropriate linker nucleotides, Kozak sequence, and signal sequence. The final multiepilope minigene is assembled by
extending the overlapping oligonucleotides in three sets of reactions using PCR. A Perkin/Elmer 9600 PCR machine is used
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and a total of 30 cycles are performed using the following conditions: 95C for 15 sec, annealing temperature below the
lowest calculated Tm of each primer pair) for 30 sec, and 72°C for 1 min.

For example, a rinigene is prepared as follows. For a first PCR reaction, 5 p.g of each of two oligonucleotides are
annealed and extended: In an example using eight oligonucleotides, four pairs of primers, oligonucleotides 1+2, 3+4,
5+6, and 74-8 are combined in 100 pl reactions containing Pfu polymerase buffer x= 10 mM KCL, 10 mM (NH4) 2S04

mM Tris-chloride, pH 8.75, 2 mM MgSO4, 0.1% Triton X-100, 100 Ag/ml BSA), 0.25 mM each dNTP, and 2.5 U of Pfu
polymerase. The full-length dimer products are gel-purified, and two reactions containing the product of 1+2 and 3+4, and
the product of 5+6 and 7+8 are mixed, annealed, and extended for 10 cycles. Half of the two reactions are then mixed, and

cycles of annealing and extension carried out before flanking primers are added to amplify the full length product. The full-
length product is gel-purified and cloned into pCR-blunt (Invitrogen) and individual clones are screened by sequencing.

Example 23: The Plasmid Construct and the Degree to Which It Induces Immunogenicity.
The degree to which a plasmid construct, for example a plasmid constructed in accordance with the previous

Example, is able to induce immunogenicity is confirmed in vitro by determining epitope presentation by APC following
transduction or transfecton of the APC with an epitope-expressing nucleic acid construct. Such a study determines
'antigenicity" and allows the use of human APC. The assay cetermines the ability of the epitope to be presented by the APC
in a context that is recognized by a T cell by quantifying the density of epitope-HLA class I complexes on the cell surface.
Quantitation can be performed by directly measuring the amount of peptide eluted from the APC (see, Sijts et al., J.
Immunol 156:683-692, 1996; Demotz et al, Nature 342:682-684, 1989); or the number of peptide-HLA class I complexes
can be estimated by measuring the amount of lysis or lymphokine release induced by diseased or Iransfected target cells,
and then determining the concentration of peptide necessary to obtain equivalent levels of lysis or lymphokine release (see,

Kageyama et al., J. Immunol. 154:567-576, 1995).
Alternatively, immunogenicity is confirmed through in vive injections into mice and subsequent in vitro assessment

of CTL and HTL activity, which are analyzed using cytotoxicity and proliferation assays, respectively, as detailed in
Alexander et immunity 1:751-761, 1994.

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 Ug of
naked cDNA. As a means of comparing the level of CTLs induced by cDNA immunization, a control group of animals is also
immunized with an actual peptide composition that comprises multiple epitopes synthesized as a single polypeptide as they
would be encoded by the minigene.

Splenocytes from immunized animals are stimulated twice with each of the respective compositions (peptide
epitopes encoded in the minigene or the polyepitopic peptide), then assayed for peplide-specific cytotoxic activity in a 51Cr
release assay. The results indicate the magnitude of the CTL response directed against the A2-restricted epitope, thus
indicating the in vivo immunogenicity of the minigene vaccine and polyepitopic vaccine.

It is, therefore, found that the minigene elicits immune responses directed toward the HLA-A2 supermotif peptide
epitopes as does the polyepitopic peptide vaccine. A similar analysis is also performed using other HLA-A3 and HLA-B7
transgenic mouse models to assess CTL induction by HLA-A3 and HLA-B7 motif or supermotif epitopes, whereby it is also
found that the minigene elicits appropriate immune responses directed toward the provided epitopes.

To confirm the capacity of a class II epitope-encoding minigene to induce HTLs in vivo, DR transgenic mice, or for
those epitopes that cross react with the appropriate mouse MHC molecule, I-Ab-reslricted mice, for example, are immunized
intramuscularly with 100 pg of plasmid DNA. As a means of comparing the level of HTLs induced by DNA immunization, a
group of control animals is also immunized with an actual peptide compositon emulsifed in complete Freund's adjuvant.
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CD4+ T cells, i.e. HTLs, are purified from splenocytes of immunized animals and stimulated with each of the respective

compositions (peptides encoded in the minigene). The HTL response is measured using a 3H-thymidine incorporation

proliferation assay, (see, Alexander et al. Immunity 1:751-761, 1994). The results indicate the magnitude of the HTL

response, thus demonstrating the in vive immunogenicity of the minigene.

DNA minigenes, constructed as described in the previous Example, can also be confirmed as a vaccine in

combination with a boosting agent using a prime boost protocol. The boosting agent can consist of recombinant protein

Barnett et al., Aids Res. and Human Retroviruses 14, Supplement 3:S299-S309, 1998) or recombinant vaccinia, for

example, expressing a minigene or DNA encoding the complete protein of interest (see, Hanke et al., Vaccine 16:439-

445, 1998; Sedegah et al., Proc. Natl. Acad. Sci USA 95:7648-53, 1998; Hanke and McMichael, Immunol. Letters 66:177-

181, 1999; and Robinson et Nature Med. 5:526-34, 1999)

For example, the efficacy of the DNA minigene used in a prime boost protocol is initially evaluated in transgenic

mice. In this example, A2.1/Kb transgenic mice are immunized IM with 1C00 pg of a DNA minigene encoding the

immunogenic peptides including at least one HLA-A2 supermotif-bearing peptide. After an incubation period (ranging from 3-

9 weeks), the mice are boosted IP with 107 pfulmouse of a recombinant vaccinia virus expressing the same sequence

encoded by the DNA minigene. Control mice are immunized with 100 pg of DNA or recombinant vaccinia without the

minigene sequence, or with DNA encoding the minigene, but without the vaccinia boost After an additional incubation

period of two weeks, splenocytes from the mice are immediately assayed for peptide-specific activity in an ELISPOT assay.

Additionally, splenocytes are stimulated in vitro with the A2-restricted peptide epitopes encoded in the minigene and

recombinant vaccinia, then assayed for peptide-specific activity in an alpha, beta andlor gamma IFN ELISA.

It is found that the minigene utilized in a prime-boost protocol elicits greater immune responses toward the HLA-A2

supermotif peptides than with DNA alone. Such an analysis can also be performed using HLA-A11 or HLA-B7 transgenic

mouse models to assess CTL induction by HLA-A3 or HLA-B7 motif or supermolif epitopes. The use of prime boost

protocols in humans is described below in the Example entitled "Induction of CTL Responses Using a Prime Boost Protocol."

Example 24; Peptide Compositions for Prophylactic Uses

Vaccine compositions of the present invention can be used to prevent 254P1 D6 expression in persons who are at

risk for tumors that bear this antigen. For example, a polyepitopic peptide epitope composition (or a nucleic acid comprising

the same) containing multiple CTL and HTL epitopes such as those selected in the above Examples, which are also selected

to target greater than 80% of the population, is administered to individuals at risk for a 254P1D6B-associated tumor.

For example, a peptide-based composition is provided as a single polypeptide that encompasses multiple

epitopes. The vaccine is typically administered in a physiological solution that comprises an adjuvant, such as Incomplete

Freunds Adjuvant. The dose of peptide for the initial immunization is from about 1 to about 50,000 generally 100-5,000

pg, for a 70 kg patient. The initial administration of vaccine is followed by booster dosages at 4 weeks followed by

evaluation of the magnitude of the immune response in the patient, by techniques that determine the presence of epitope-

specific CTL populations in a PBMC sample. Additional booster doses are administered as required. The composition is

found to be both safe and efficacious as a prophylaxis against 254P1 D6B-associated disease.

Alternatively, a composition typically comprising transfecting agents is used for the administration of a nucleic acid-

based vaccine in accordance with methodologies kncwn in the art and disclosed herein

Example 25: Polvepitopic Vaccine Compositions Derived from Native 254P1 D6B Sequences

A native 254P1D6B polyprotein sequence is analyzed, preferably using computer algorithms defined for each class

I and/or class II supermotif or motif, to identify "relatively shor" regions of the polyprotein that comprise multiple epitopes.
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The "relatively short" regions are preferably less in length than an entire native antigen. This relatively short sequence that

contains multiple distinct or overlapping, "nested" epitopes can be used to generate a minigene construct. The construct is
engineered to express the peptide, which corresponds to 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 75 amino acids

in length, and more preferably less than 50 amino acids in length. The protein sequence of the vaccine composition is

selected because it has maximal number of epitopes contained within the sequence, ie., it has a high concentration of

epitopes. As noted herein, epitope motifs may be nested or overlapping frame shifted relative to one another). For

example, with overlapping epitopes, Iwo 9-mar 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 254P1D6B antigen and at least one

HTL epitope. This polyepitopic native sequence is administered either as a peptide or as a nucleic acid sequence which

encodes the peptide. Alternatively, an analog can be made of this native sequence, whereby one or more of the epitopes

comprise substitutions that alter the cross-reactivity and/or binding affinity properties of the polyepitopic peptide.

The embodiment of this example provides for the possibility that an as yet undiscovered aspect of immune system
processing will apply to the native nested sequence and thereby facilitate the production of therapeutic or prophylactic

immune response-inducing vaccine compositions Additionally, such an embodiment provides for the possibility of motif-

bearing epitopes for an HLA makeup(s) that is presently unknown. Furthermore, this embodiment (excluding an analoged

embodiment) directs the immune response to multiple peptide sequences that are actually present in native 254P1D6B, thus

avoiding the need to evaluate any junctional epitopes. Laslly, the embodiment provides an economy of scale when

producing peptide or nucleic acid vaccine compositions.

Related to this embodiment, computer programs are available in the art which can be used to identify in a targel

sequence, the greatest number of epitopes per sequence length.

Example 26: Polyepitopic Vaccine Compositions from Multiple Antigens

The 254P1D6B peptide epitopes of the present invention are used in conjunction with epitopes from other target

tumor-associated antigens, to create a vaccine composition that is useful for the prevention or treatment of cancer that

expresses 254P1D6B and such other antigens. For example, a vaccine composition can be provided as a single polypeptide

that incorporates multiple epitopes from 254P1 D6B as well as tumor-associated antigens that are often expressed with a

target cancer associated with 254P1D6B expression, or can be administered as a composition comprising a cocktail of one

or more discrete epitopes. Alternatively, the vaccine can be administered as a minigene construct or as dendritic cells which

have been loaded with the peptide epitopes in vitro.

Example 27: Use of peptides to evaluate an immune response

Peptides of the invention may be used to analyze an immune response for the presence of specific antibodies,

CTL or HTL directed to 254PiD6B. Such an analysis can be performed in a manner described by Ogg etal., Science

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, 254P1 D6B HLA-A*0201-specific CTL frequencies from HLA A*0201-positive individuals at

different stages of disease or following immunization comprising a 254P1D6B peptide containing an A*0201 motif.

Tetrameric complexes are synthesized as described (Musey etal., N. Engl. J. Med. 337:1267, 1997). Briefly, purified HLA

heavy chain (A*0201 in this example) and p2-microglobulin are synthesized by means of a prokaryotic expression system.
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The heavy chain is modified by deletion of the transmembrane-cytosolic tail and COOH-terminal addition of a sequence

containing a BirA enzymatic biotinylation site. The heavy chain, p2-microglobulin, and peptide are refolded by dilution. The

refolded product is isolated by fast protein liquid chromatography and then biotnylated by BirA in the presence of

biotin (Sigma, St. Louis, Missouri), adenosine 5' triphosphate and magnesium. Streptavidin-phycoorythrin conjugate is

added in a 1:4 molar ratio, and the tetrameric product is concentrated to 1 mg/ml. The resulting product is referred to as

tetramer-phycoerythrin.

For the analysis of patient blood samples, approximately one million PBMCs are centrifuged at 300g for 5 minutes

and resuspended in 50 pl of cold phosphate-buffered saline. Tri-color analysis is performed with the tetramer-phycoerythrin,

along with anti-CD8-Tricolor, and anti-CD38. The PBMCs are incubated with tetramer and antibodies on ice for 30 to 60 min

and then washed twice before formaldehyde fixation. Gates are applied to contain >99.98% of control samples. Controls for

the tetramers include both A*0201-negative individuals and A*0201-positive non-diseased donors. The percentage of cells

stained with the tetramer is then determined by flow cytometry. The results indicate the number of cells in the PBMC sample

that contain epitope-restricled CTLs, thereby readily indicating the extent of immune response to the 254P1D6B epitope, and

thus the status of exposure to 254P1D6B, or exposure to a vaccine that elicits a protective or therapeutic response.

Example 28: Use of Peptide Epitopes to Evaluate Recall Responses

The peptide epitopes of the invention are used as reagents to evaluate T cell responses, such as acute or recall

responses, in patients. Such an analysis may be performed on patients who have recovered from 254P1D6B-associated

disease or who have been vaccinated with a 254P1D6B vaccine.

For example, the class I restricted CTL response of persons who have been vaccinated may be analyzed. The

vaccine may be any 254P1D6B vaccine. PBMC are collected from vaccinated individuals and HLA typed. Appropriate

peptide epitopes of the invention that, optimally, bear supermotifs to provide cross-reactivity with multiple HLA supertype

family members, are then used for analysis of samples derived from individuals who bear that HLA type.

PBMC from vaccinated individuals are separated on Ficoll-Histopaque density gradients (Sigma Chemical Co., St.

Louis, MO), washed three times in HBSS (GIBCO Laboratories), resuspended in RPMI-1640 (GIBCO Laboratories)

supplemented with L-glutamine (2mM), penicillin (50U/ml), streptomycin (50 itg/ml), and Hepes (10mM) containing 

heat-inactivated human AB serum (complete RPMI) and plated using microculture formats. A synthetic peptide comprising

an epitope of the invention is added at 10 pg/ml to each well and HBV core 128-140 epitope is added at 1 pg/mi to each well

as a source of T cell help during the first week of stimulation.

In the microculture format, 4 x 10s PBMC are stimu ated with peptide in 8 replicate cultures in 96-well round bottom

plate in 100 pl/well of complete RPMI. On days 3 and 10, 100 pl of complete RPMI and 20 U/ml final concentration of rlL-2

are added to each well On day 7 the cultures are transferred into a 96-well flat-bottom plate and restimulated with peptide,

rlL-2 and 105 irradiated (3,000 rad) autologous feeder cells. The cultures are tested for cytotxic activity on day 14. A

positive CTL response requires two or more of the eight replicate cultures to display greater than 10% specific 51Cr release,

based on comparison with non-diseased control subjects as previously described (Rehermann, et al., Nature Med.

2:1104,1108, 1996; Rehermann etal., J. Clin. Invest. 97:1655-1665, 1996; and Rehermann et al. J. Clin. Invest. 98:1432-

1440, 1996).

Target cell lines are autologous and allogeneic EBV-transformed B-LCL that are either purchased from the

American Society for Histocompatibility and Immunogenetics (ASH I, Boston, MA) or established from the pool of patients as

described (Guilhot, et al J. Virol. 662670-2678, 1992).

Cytotoxicity assays are performed in the following manner. Target cells consist of either allogeneic HLA-matched

or autologous EBV-transformed B lymphoblastoid cell line that are incubated overnight with the synthetic peptide epitope of
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the invention at 10 IlM, and labeled with 100 uCi of 51Cr (Amersham Corp., Arlington Heights, IL) for 1 hour after which they
are washed four times with HBSS.

Cytolytic activity is determined in a standard 4-h, split well 5sCr release assay using U-bottomed 96 well plates
containing 3,000 targetsfwell. Stimulated PBMC are tested at effector/target 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 Triton X-100; Sigma Chemical
Co., St. Louis, MO). Spontaneous release is <25% of maximum release for all experiments.

The results of such an analysis indicate the extent to which I-LA-restricted CTL populations have been stimulated
by previous exposure to 254P1D6B or a 254P1D6B vaccine.

Similarly, Class II 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 .g/ml synthetic peptide of the invention, whole
254P1D6B antigen, or PHA. Cells are routinely plated in replicates of 4-6 wells for each condition. After seven days of

culture, the medium is removed and replaced with fresh medium containing 10U/ml IL-2. Two days later, 1 .Ci 3H-thymidine
is added to each well and incubation is continued for an additional 18 hours. Cellular DNA is then harvested on glass fiber
mats and analyzed for 3H-thymidine incorporation. Antigen-specific T cell proliferation is calculated as the ratio of 3H-
thymidine incorporation in the presence of antigen divided by the 3H-thymidine incorporation in the absence of antigen.

Example 29: Induction Of Specific CTL Response In Humans

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

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

Group I: 3 subjects are injected with piacebo and 6 subjects are injected with 5 .Lg of peptide composition;

Group 11: 3 subjects are injected with placebo and 6 subjects are injected with 50 .Lg peptide composition;

Group II: 3 subjects are injected with placebo and 6 subjects are injected with 500 pg of peptide composition.

After 4 weeks following the first injection, all subjects receive a booster inoculation at the same dosage.
The endpoints measured in this study relate to the safety and tolerability of the peptide composition as well as its

immunogenicity. Cellular immune responses to the peptide composition are an index of the intrinsic activity of this the
peptide composition, and can therefore be viewed as a measure of biological efficacy. The following summarize the clinical
and laboratory data that relate to safety and efficacy endpoints.

Safety: The incidence of adverse events is monitored in the placebo and drug treatment group and assessed in
terms of degree and reversibility.

Evaluation of Vaccine Efficacy: For evaluation of vaccine efficacy, subjects are bled before and after injection.
Peripheral blood mononuclear cells are isolated from fresh heparinized blood by Ficoll-Hypaque density gradient

centrifugation, aliquoted n freezing media and stored frozen. Samples are assayed for CTL and HTL activity.

The vaccine is found to be both safe and efficacious.

Example 30: Phase II Trials In Patients Expressing 254P1D6B

Phase II trials are performed to study the effect of administering the CTL-HTL peptide compositions to patients
having cancer that expresses 254P1D6B. The main objectives of the trial are to determine an effective dose and regimen for
inducing CTLs in cancer patients that express 254P1D 6B, to establish the safety of inducing a CTL and HTL response in
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these patients, and to see to what extent activation of CTLs improves the clinical picture of these patients, as manifested,
by the reduction and/or shrinking of lesions. Such a study is designed, for example, as follows:

The studies are performed in multiple centers. The trial design is an open-label, uncontrolled, dose escalation
protocol wherein the peptide composition is administered as a single dose followed six weeks later by a single booster shot
of the same dose. The dosages are 50, 500 and 5,000 micrograms per injection. Drug-associated adverse effects (severity
and reversibility) are recorded.

There are three patient groupings. The frst group is injected with 50 micrograms of the peptide composition and
the second and third groups with 500 and 5,000 micrograms of peptide composition, respectively. The patients within each
group range in age from 21-65 and represent diverse ethnic backgrounds. All of them have a tumor that expresses
254P1D6B

Clinical manifestations or antigen-specific T-cell responses are monitored to assess the effects of administering the
peptide compositions. The vaccine composition is found to be both safe and efficacious in the treatment of 254P1 D6B-
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 entitled "The Plasmid Construct and the Degree to 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/polypeptide or a peptide mixture administered in an adjuvant.

For example, the initial immunization may be performed using an expression vector, such as that constructed in
the Example entitled "Construction of "Minigene" Multi-Epitope DNA Plasmids" in the form of naked nucleic acid administered

IM (or SC cr ID) in the amounts of 0.5-5 mg at multiple sites. The nucleic acid (0.1 to 1000 i-g) 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. An alternative recombinant virus, such as an MVA,
canarypox, adenovirus, or adeno-associated virus, can also be used for the booster, or the polyepitopic protein or a mixture
of the peptides can be administered. For evaluation of vaccine efficacy, patient blood samples are obtained before

immunization as well as at intervals following administration of the initial vaccine and booster doses of the vaccine.
Peripheral blood mononuclear cells are isolated from fresh heparinized blood by Ficoll-Hypaque density gradient
centrifugation, aliquoted in freezing media and stored frozen. Samples are assayed for CTL and HTL activity.

Analysis of the results indicates that a magnitude of response sufficient to achieve a therapeulic or protective
immunity against 254P1 D6B is generated.

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

Vaccines comprising peptide epitopes of the invention can be administered using APCs, or "professional" APCs
such as DC. In this example, peptide-pulsed DC are administered to a patient to stimulate a CTL response in vivo. In this
method, dendritic cells are isolated, expanded, and pulsed with a vaccine comprising peptide CTL and HTL epitopes of the
invention. The dendrilic cells are infused back into the patient to elicit CTL and HTL responses in vivo. The induced CTL
and HTL then destroy or facilitate destruction, respectively, of the target cells that bear the 254P1D6B protein from which the
epitopes in the vaccine are derived.

For example, a cocktail of epitope-comprising peptides is administered ex vivo to PBMC, or isolated DC therefrom.

A pharmaceutical to facilitate harvesting of DC can be used, such as Progenipoietinr™ (Monsanto, St. Louis, MO) or GM-
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CSF/IL-4. After pulsing the DC with peptides, and prior to reinfusion into patients, the DC are washed to remove unbound
peptides.

As appreciated clinically, and readily determined by one of skill based on clinical outcomes, the number of DC
reinfused into the patient can vary (see, Nature Med. 4:328, 1998; Nature Med. 2:52, 1996 and Prostate 32:272, 1997).
Although 2-50 x 106 DC per patient are typically administered, larger number of DC, such as 107 or 108 can also be provided.
Such cell populations typically contain between 50-90% DC.

In some embodiments, peptide-loaded PBMC are injected into patients without purification of the DC. For
example, PBMC generated after treatment with an agent such as Progenipoietin'T are injected into patients without
purification of the DC. The total number of PBMC that are administered often ranges from 10a to 1010 Generally, the cell
doses injected into patients is based on the percentage of DC in the blood of each patient, as determined, for example, by
immunofluorescence analysis with specific anti-DC antibodies Thus, for example, if Progenipoietin Tm mobilizes 2% DC in
the peripheral blood of a given patient, and that patient is to receive 5 x 1C6 DC, then the patient will be injected with a total
of 2.5 x 108 peptide-loaded PBMC. The percent DC mobilized by an agent such as ProgenipoietinT M is typically estimated to
be between 2-10%, but can vary as appreciated by one of skill in the art.

Ex vivo activation of CTL/HTL responses

Alternatively, ex vivo CTL or HTL responses to 254P1D6B antigens can be induced by incubating, in tissue culture,
the patients, or genetically compatible, CTL or HTL precursor cells together with a source of APC, such as DC, and
immunogenic peptides. After an appropriate incubation time (typically about 7-28 days), in which the precursor cells are
activated and expanded into effector cells, the cells are infused into the patient, where they will destroy (CTL) or facilitate
destruction (HTL) of their specific target cells, tumor cells.

Example 33: An Alternative Method of Identifying and Confirming Motif-Bearing Peptides

Another method of identifying and confrming motif-bearing peptides is to elute them from cells bearing defined
MHC molecules. For example, EBV transformed B cell lines used for tissue typing have been extensively characterized to
determine which HLA molecules they express. In certain cases these cells express only a single type of HLA molecule.
These cells can be transfected with nucleic acids that express the antigen of interest, e.g. 254P1D6B. Peplides produced by
endogenous antigen processing of peptides produced as a result of transfection will then bind to IILA molecules within the
cell and be transported and displayed on the cell's surface. Peptides are then eluted from the HLA molecules by exposure to
mild acid conditions and their amino acid sequence determined, e.g by mass spectral analysis Kubo ef J.
Immunol. 152:3913, 1994). Because the majority of peptides that bind a particular HLA molecule are motif-bearing, this is an
alternative modality for obtaining the motif-bearing peptides correlated with the particular HLA molecule expressed on the
cell.

Alternatively, cell lines that do not express endogenous HLA molecules can be transfected with an expression
construct encoding a single HLA allele. These cells can then be used as described, they can then be transfected with
nucleic acids that encode 254P1D6B to isolate peptides corresponding to 254P1D6B that have been presented on the cell
surface. Peptides obtained from such an analysis will bear motif(s) that correspond to binding to the single HLA allele that is
expressed in the cell.

As appreciated by one in the art, one can perform a similar analysis on a cell bearing more than one HLA allele
and subsequently determine peptides specific for each HLA allele expressed. Moreover, one of skill would also recognize
that means other than transfection, such as loading with a protein antigen, can be used to provide a source of antigen to the
cell.



WO 2004/067716 PCT/US2004/001965

Example 34: Complementary Polynucleotides

Sequences complementary to the 254P1D6B-encoding sequences, or any parts thereof, are used to detect,
decrease, or inhibit expression of naturally occurring 254P1D6B, Although use of oligonucleotides comprising from about 
to 30 base pairs is described, essentially the same procedure is used with smaller or with larger sequence fragments.
Appropriate oligonucleotides are designed using, OLIGO 4.06 software (National Biosciences) and the coding sequence
of 254P1D6B. To inhibit transcription, a complementary oligonucleotide is designed from the most unique 5' sequence and
used to prevent promoter binding to the coding sequence. To inhibit translation, a complementary oligonucleotide is
designed to prevent ribosomal binding to a 254P1D6B-encoding transcript.

Example 35: Purification of Naturally-occurring or Recombinant 254P1D6B Using 254P1D6B-Specific Antibodies
Naturally occurring or recombinant 254P1D6B is substantially purified by immunoaffinity chromatography using

antibodies specific for 254P1D6B. An immunoaffinity column is constructed by covalently coupling anti-254P1 D5B antibody
to an activated chromatographic resin, such as CNBr-aclivated SEPHAROSE (Amersham Pharmacia Biotech). After the
coupling, the resin is blocked and washed according to the manufacturer's instructions.

Media containing 254P1D6B are passed over the immunoaffinity column, and the column is washed under
conditions that allow the preferential absorbance of 254P1D6B high ionic strength buffers in the presence of
detergent). The column is eluted under conditions that disrupt antibody/254P1 D6B binding a buffer of pH 2 to pH 3, or
a high concentration of a chaotrope, such as urea or thiocyanate ion), and GCR.P is collected.

Example 36: Identification of Molecules Which Interactwith 254P106B

254P1D6B, or biologically active fragments thereof, are labeled with 121 1 Eolton-Hunter reagent. (See, e.g.,
Bolton etal. (1973) Biochem. J. 133:529.) Candidate molecules previously arrayed in the wells of a multi-well plate are
incubated with the labeled 254P1D6B, washed, and any wells with labeled 254P1DB complex are assayed. Data obtained
using different concentrations of 254P1D6B are used to calculate values for the number, affinity, and association of
254P1D6B with the candidate molecules.

Example 37: In Vivo Assay for 254P1D6B Tumor Growth Promotion

The effect of a 254P1D6B protein on tumor cell growth can be confirmed in vivo by gene overexpression in a
variety of cancer cells such as those in Table I. For example, as appropriate, SCID mice can be injected SQ on each flank
with 1 x 10B prostate, kidney, colon or bladder cancer cells (sush as PC3, LNCaP, SCaBER, UM-UC-3, HT1376, SK-CO,
Caco, RT4, T24, Caki, A-498 and SW839 cells) containing tkNeo empty vector or 254P1 D6B.

At least two strategies can be used:

Constitutive 254P1 D6B expression under regulation of a promoter such as a constitutive promoter obtained
from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,211,504 published 5 July 1989), adenovirus (such
as Adenovirus bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a retrovirus, hepatitis-B virus and Simian
Virus 40 (SV40), or from heterologous mammalian promoters, the actin promoter or an immunoglobulin promoter,
provided such promoters are compatible with the host cell systems.

Regulated expression under control of an inducible vector system, such as ecdysone, let, etc., can be used
provided such promoters are compatible with the host cell systems. Tumor volume is then monitored at the appearance of
palpable tumors or by following serum markers such as PSA. Tumor development is followed over time to validate that
254P1D6B-expressing cells grow at a faster rate and/or that tumors produced by 254P1D6B-expressing cells demonstrate
characteristics of altered aggressiveness enhanced metastasis, vascularization, reduced responsiveness to
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chemotherapeutic drugs). Tumor volume is evaluated by caliper measurements. Additionally, mice can be implanted with
the same cells orthotopically in the prostate, bladder, colon or kidney to determine if 254P1D6B has an effect on local
growth, in the prostate, bladder colon or kidney or on the ability of the cells to metastasize, specifically to lungs or
lymph nodes (Saffran etal., Proc Nall Acad Sci U S A. 2001, 98: 2658; Fu, et al., Int. J. Cancer, 1991. 49: 938-939;
Chang, et al., Anticancer Res., 1997, 17: 3239 3242; Peralta, E. et al., J. Urol., 1999. 162: 1806-1811). For instance,
the orthotopic growth of PC3 and PC3-254P1D6B can be compared in the prostate of SCID mice. Such experiments reveal
the effect of 254P1D6B on orthotopic tumor growth, metastas s and/or ang ogenic potential.

Furthermore, this assay is useful to confirm the inhibitory effect of candidate therapeutic compositions, such as
254P1 D6B antibodies or intrabodies, and 254P1 D6B antisense molecules or ribozymes, or 254P1 D3B directed small
molecules, on cells that express a 254P1D6B protein.

Example 38: 254P1D6B Monoclonal Antibody-mediated Inhibition of Tumors In Vivo
The significant expression of 254P1D6B, in cancer lissues, together with its restricted expression in normal tissues

makes 254P1D6B an excellent target for antibody therapy. Similarly, 254P1D6B is a target for T cell-based immunotherapy.
Thus, the therapeutic efficacy of anti-254P1D6B mAbs is evalJated, in human prostate cancer xenograft mouse models
using androgen-independent LAPC-4 and LAPC-9 xenografts (Craft, et al. Cancer Res, 1999. 59(19): p. 5030-5036),
kidney cancer xenografts (AGS-K3, AGS-K6), kidney cancer metastases to lymph node (AGS-K6 met) xenografts, and
kidney cancer cell lines transfected with 254P1DBB, such as 769P-254P1D6B, A498-254P1D6B.

Antibody efficacy on tumor growth and melastasis formation is studied, in mouse orthotopic prostate cancer
xenograft models and mouse kidney xenograft models. The entibodies can be unconjugated, as discussed in this example,
or can be conjugated to a therapeutic modality, as appreciated in the art. Anti-254P1D3B mAbs inhibit formation of both the
androgen-dependent LAPC-9 and androgen-independent PC3-254P1DEB tumor xenografts. Anti-254P1D6B mAbs also
retard the growth of established orthotopic tumors and prolonged survival of tumor-bearing mice. These results indicate the
utility of anti-254P1D6B mAbs in the treatment of local and advanced stages of, prostate cancer. (See, Saffran,

et al., PNAS 10:1073-1078 or located on the World Wide Web at (.pnas.org/cgi/doi/10.1073/pnas.051624698). Similarly,
anti-254P1D6B mAbs inhibit formation of AGS-K3 and AGS-K6 tumors in SCID mice, and prevent or retard the growth A498-
254P1D6B tumor xenografts. These results indicate the use of anti-254P1D6B mAbs in the treatment of prostate and/or
kidney cancer.

Administration of the anti-254P1D6B mAbs leads to relardation o established orthotopic tumor growth and
inhibition of metastasis to distant sites, resulting in a significant prolongation in the survival of tumor-bearing mice. These
studies indicate that 254P1D6B is an attractive target for immunotherapy and demonstrate the therapeutic use of anti-
254P1D6B mAbs for the treatment of local and metastatic cancer. This example demonstrates that unconjugated 254P1D6B
monoclonal antibodies are effective to inhibit the growth of human prostate tumor xenografts and human kidney xenografts
grown in SCID mice.

Tumor inhibition using multiple unconjugated 254P1D6B mAbs

Materials and Methods

254P1 D6B Monoclonal Antibodies:

Monoclonal antibodies are obtained against 254P1C6B, as described in Example 11 entitled: Generation of
254P1D6B Ivonoclonal Antibodies (mAbs), or may be obtained commercially. The antibodies are characterized by ELISA,
Western blot, FACS, and immunoprecipitation for their capacity to bind 254P1D6B. Epitope mapping data for the anti-
254P1D6B mAbs, as determined by ELISA and Western analysis, recognize epitopes on a 254P1D6B protein.
Immunohistochemical analysis of cancer tissues and cells is performed with these antibodies.
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The monoclonal antibodies are purified from ascites or hybridoma tissue culture supernatants by Protein-G
Sepharose chromatography, dialyzed against PBS, filter sterilized, and stored at -20°C. Protein determinations are
performed by a Bradford assay (Bio-Rad, Hercules, CA). A therapeutic monoclonal antibody or a cocktail comprising a
mixture of individual monoclonal antibodies is prepared and used for the treatment of mice receiving subcutaneous or
orthotopic injections of, LAPC-9 prostate tumor xenografts.

Cancer Xenografts and Cell Lines

The LAPC-9 xenograft, which expresses a wild-type androgen receptor and produces prostate-specific antigen
(PSA), is passaged in 6- to 8-week-old male ICR-severe combined immunodeficient (SCID) mice (Taconic Farms) by
subcutaneous trocar implant (Craft, e al., 1999, Cancer Res. 59:5030-5036). The AGS-K3 and AGS-K6 kidney
xenografts are also passaged by subcutaneous implants in 6- to 8- week old SCID mice, Single-cell suspensions of tumor
cells are prepared as described in Craft, et al. The prostate carcinoma cell line PC3 (American Type Culture Collection) is
maintained in RPMI supplemented with L-glutamine and 10% FBS, and the kidney carcinoma line A498 (American Type
Culture Collection) is maintained in DMEM supplemented with L-glutamine and 10% FBS.

PC3-254P1D6B and A498-254P1D6B cell populations are generated by retroviral gene transfer as described in
Hubert, et al., STEAP: A Prostate-specific Cell-surface Antigen Highly Expressed in Human Prostate Tumors, Proc
Natl. Acad. Sci. U S A, 1999, 96(25): p. 14523-14528 Anti-254P1D6B staining is detected by using, an FITC-
conjugated goat anti-mouse antibody (Southern Biotechnology Associates) followed by analysis on a Coulter Epics-XL f low
cytometer.

Xenograft Mouse Models.

Subcutaneous tumors are generated by injection of 1 x 10 6 LAPC-9, AGS-K3, AGS-K6, PC3, PC3-
254P1D6B, A498 or A498-254P1D6B cells mixed at a 1:1 dilution with Matrigel (Collaborative Research) in the right flank of
male SCID mice. To test antibody efficacy on tumor formation, i.p. antibody injections are started on the same day as tumor-
cell injections. As a control, mice are injected with either purified mouse IgG (ICN) or PBS; or a purified monoclonal antibody
that recognizes an irrelevant antigen not expressed in human cells. In preliminary studies, no difference is found between
mouse IgG or PBS on tumor growth. Tumor sizes are determined by vernier caliper measurements, and the tumor volume is
calculated as length x width x height. Mice with s.c tumors greater than 1.5 cm in diameter are sacrificed. PSA levels are
determined by using a PSA ELISA kit (Anogen, Mississauga, Ontario). Circulating levels of anti-254P1D6B mAbs are
determined by a capture ELISA kit (Bethyl Laboratcries, Montgomery, TX). (See, (Saffran, et al., PNAS 10:1073-
1078 or on the world wide web as pnas.org/cgi/doiJ10.1073/pnas.051 24698)

Orthotopic prostate injections are performed under anesthesia by using ketamine/xylazine. For prostate orthotopic
studies, an incision is made through the abdominal muscles to expose the bladder and seminal vesicles, which then are
delivered through the incision to expose the dorsal prostate. LAPC-9 cells (5 x 105) mixed with Matrigel are injected into
each dorsal lobe in a 10 pl volume. To monitor tumor growth, mice are bled on a weekly basis for determination of PSA
levels. For kidney orthotopic models, an incision is made through the abdominal muscles to expose the kidney. AGS-K3 or
AGS-K6 cells mixed with Matrigel are injected under the kidney capsule. The mice are segregated.into groups for
appropriate treatments, with anti-254P1D6B or control mAbs being injected i.p.

Anti-254P1 D6B mAbs Inhibit Growth of 254P1D6B-Expressing Xenograft-Cancer Tumors
The effect of anti-254P1D6B mAbs on tumor formation is tested by using, LAPC-9 and/or AGS-K3 orthotopic

models. As compared with the s.c. tumor model, the crthotopic model, which requires injection of tumor cells directly in the
mouse prostate or kidney, respectively, results in a local tumor growth, development of metastasis in distal sites,
deterioration of mouse health, and subsequent death (Saffran, et al., PNAS supra; Fu, et al., Int J Cancer, 1992.
52(6): p. 987-90; Kubota, J Cell Biochem, 1994. 56(1): p The features make the orthotopic model more
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representative of human disease progression and allow for tracking of the therapeutic effect of mAbs on clinically relevant
end points.

Accordingly, tumor cells are injected into the mouse prostate or kidney, and the mice are segregated into two
groups and treated with either: a) 200-500pg, of anli-254P1 D3B Ab, or b) PBS for two to five weeks.

As noted, a major advantage of the orthotopic prostate-cancer model is the ability to study the development of
metastases. Formation of metastasis in mice bearing established orthotopic tumors is studied by IHC analysis on lung
sections using an antibody against a prostate-specific cell-surface protein STEAP expressed at high levels in LAPC-9
xenografts (Hubert, et al., Proc Natl. Acad. Sci. U S A, 1999. 96(25): p. 14523-14528) or anti-G250 antibody for kidney
cancer models. G250 is a clinically relevant marker for renal clear cell carcinoma, which is selectively expressed on tumor
but not normal kidney cells (Grabmaier K et al, Int J Cancer. 2000, 85: 865).

Mice bearing established orthotopic LAPC-9 tumors are administered 500-1000 pg injeclions of either anti-
254P1D6B mAb or PBS over a 4-week period. Mice in both groups are allowed to establish a high tumor burden (PSA levels
greater than 300 ng/ml), to ensure a high frequency of metastasis formation in mouse lungs. Mice then are killed and their
prostate/kidney and lungs are analyzed for the presence of tumor cells by IHC analysis.

These studies demonstrate a broad anti-tumor efficacy of anti-254P1D6B antibodies on initiation and/or progression of
prostate and kidney cancer in xenograft mouse models. Anti-254P1D6B antibodies inhibit tumor formation of both androgen-
dependent and androgen-independent prostate lumors as well as retarding the growth of already established tumors and
prolong the survival of treated mice. Moreover, anti-254P1D6B 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. Similar therapeutic effects are seen in
the kidney cancer model. Thus, anti-254P1D6B mAbs are efficacious on major clinically relevant end points (tumor growth),
prolongation of survival, and health.

Example 39: Therapeutic and Diagnostic use of Anti-254P1D6B Antibodies in Humans.

Anti-254P1D6B monoclonal antibodies are safely ard effectively used for diagnostic, prophylactic, prognostic
and/or therapeutic purposes in humans. Western blot and immunohistochemical analysis of cancer tissues and cancer
xenografts with anti-254P1 D6B mAb show strong extensive staining in carcinoma but significantly lower or undetectable
levels in normal tissues. Detection of 254P1D6E in carcinoma and in metastatic disease demonstrates the usefulness of the
mAb as a diagnostic andlor prognostic indicator. Anti-254P1 6B antibodies are therefore used in diagnostic applications
such as immunohistochemistry of kidney biopsy specimens to detect cancer from suspect patients.

As determined by flow cytometry, anti-254P1D6B mAb specifically binds to carcinoma cells. Thus, anti-254P1D6B
antibodies are used in diagnostic whole body imaging applications, such as radioimmunoscintigraphy and
radioimmunotherapy, (see, Potamianos et. al. Anticancer Res 20(2A):925-948 (2000)) for the detection of localized
and metastatic cancers that exhibit expression of 254P1D6B. Shedding or release of an extracellular domain of 254P1D6B
into the extracellular milieu, such as that seen for alkaline phosphodiesterase 810 (Meerson, N. Hepatology 27:563-568
(1998)), allows diagnostic detection of 254P1D6B by anti-254P1D6B antibodies in serum and/or urine samples from suspect
patients.

Anti-254P1 D6B antibodies that specifically bind 254P1 D6 are used in therapeutic applications for the treatment of
cancers that express 254P1D6B. Anti-254P1D6B antibodies are used as an unconjugated modality and as conjugated form
in which the antibodies are attached to one of various therapeutic or imaging modalities well known in the art, such as a
prodrugs, enzymes or radioisotopes. In preclinical studies, unconjugated and conjugated anti-254P1D6B antibodies are
tested for efficacy of tumor prevention and growth inhibition in the SCID mouse cancer xenograft models, kidney cancer
models AGS-K3 and AGS-K6, (see, the Example entitled "254P1D6B Monoclonal Antibody-mediated Inhibition of
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Bladder and Lung Tumors In Vivo'). Either conjugated and unconjugated anti-254P1DSB antibodies are used as a
therapeutic modality in human clinical 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-254P1D6B Antibodies In vivo

Antibodies are used in accordance with the present invention which recognize an epitope on 254P1D6B, and are
used in the treatment of certain tumors such as those listed in Table I. Based upon a number of factors, including 254P1D6B
expression levels, tumors such as those listed in Table I are presently preferred indications. In connection with each of these
indications, three clinical approaches are successfully pursued.

Adjunctive therapy: In adjunctive therapy, patients are treated with anti-254P1 D6B antibodies in
combination with a chemotherapeutic or antineoplastic agent and/or radiation therapy. Primary cancer targets, such as
those listed in Table I, are treated under standard protocols by the addition anti-254P1D6B 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-254P1D6B antibodies are utilized 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).

II.) Monotherapy: In connection with the use of the anti-254P1D6B antibodies in monotherapy of tumors, the
antibodies are administered to patients without a chemotherapeutic or antineoplastic agent. In one embodiment,
monotherapy s conducted clinically in end stage cancer patients with extensive metastatic disease. Patients show some

disease stabilization. Trials demonstrate an effect in refractory patients with cancerous tumors.

III.) Imaging Agent: Through binding a radionuclide iodine or yttrium (I131 Y90 to anti-254P1D6B

antibodies, the radiolabeled antibodies are utilized as a diagnostic and/or imaging agent, In such a role, the labeled
antibodies localize to both solid tumors, as well as, metastatic lesions of cells expressing 254P1D6B. In connection with the
use of the anti-254P1D6B antibodies as imaging agents, the antibodies are used as an adjunct to surgical treatment of solid
tumors, as both a pre-surgical screen as well as a post-operative follow-up to determine what tumor remains and/or returns.
In one embodiment, a 11 ln)-254P1D6B antibody is used as an imaging agent in a Phase I human clinical trial in patients
having a carcinoma that expresses 254P1D6B (by analogy sea, Divgi at al. J. Natl. Cancer Inst. 83:97-104 (1991)).
Patients are followed with standard anterior and posterior gamma camera. The results indicate that primary lesions and
metastatic lesions are identified.

Dose and Route of Administration

As appreciated by those of ordinary skill in the art, dosing considerations can be determined through comparison
with the analogous products that are in the clinic. Thus, anti-254P1D6B antibodies can be administered with doses in the
range of 5 to 400 mg/m 2, with the lower doses used, in connection with safety studies. The affinity of anti-254P1D6B

antibodies relative to the affinity of a known antibody for its target is one parameter used by those of skill in the art for
determining analogous dose regimens. Further, anti-254P1D6B antibodies that are fully human antibodies, as compared to
the chimeric antibody, have slower clearance; accordingly, dosing in patients with such fully human anti-254P1 DSB
antibodies can be lower, perhaps in the range of 50 to 300 mg/m2 and slill remain efficacious. Dosing in mg/m2, as

opposed to the conventional measurement of dose in mg/kg, is a measurement based on surface area and is a convenient

dosing measurement thai is designed to include patients of all sizes from infants to adults.
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Three distinct delivery approaches are useful for delivery of anti-254P1D6B antibodies. Conventional intravenous
delivery is one standard delivery technique for many tumors. However, in connection with tumors in the peritoneal cavity,
such as tumors of the ovaries, biliary duct, other ducts, and the like, intraperitoneal administration may prove favorable for
obtaining high dose of antibody at the tumor and to also mininize antibody clearance. In a similar manner, certain solid
tumors possess vasculature that is appropriate for regional perfusion. Regional perfusion allows for a high dose of antibody
at the site of a tumor and minimizes short term clearance of the antibody.

Clinical Development Plan (CDP)

Overview: The CDP follows and develops treatments of anti-254P1D6B antibodies in connection with adjunctive
therapy, monotherapy, and as an imaging agent. Trials initially demonstrate safety and thereafter confirm efficacy in repeat
doses. Trails are open label comparing standard chemotherapy with standard therapy plus anti-254P1D6B antibodies. As
will be appreciated, one criteria that can be utilized in connection with enrollment of patients is 254P1D6B expression levels
in their tumors as determined by biopsy.

As with any protein or antibody infusion-based therapeutic, safety concerns are related primarily to cytokine
release syndrome, hypotension, fever, shaking, chills; (ii) the development of an immunogenic response to the material

development of human antibodies by the patient to the antibody therapeutic, or HAHA response); and, (iii) toxicity to
normal cells that express 254P1D6B. Standard tests and follow-up are utilized to monitor each of these safety concerns.
Anti-254P1D6B antibodies are found to be safe upon human administration.

Example 41: Human Clinical Trial Adiunctive Therapy with Human Anti-254P1 D6B Antibody and Chemotherapeutic
Agent

A phase I human clinical trial is initiated to assess the safety of six intravenous doses of a human anti-254P1D6B
antibody in connection with the treatment of a solid tumor, e.g a cancer of a tissue listed in Table I. In the study, the safety
of single doses of anti-254P1D6B 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 trial design includes delivery of six single doses of an anti-254P1D6B antibody with dosage of antibody
escalating from approximately about 25 mg/m 2 to about 275 mgnm 2 over the course of the treatment in accordance with the
following schedule:

Day Day7 Day 14 Day 2' Day 28 Day 

mAb Dose 25 75 125 175 225 275

mg/m2 mg/m g2 mg/m mg/ 2 mg/m2 mg/m 2
Chemotherapy 

(standard dose)

Patients are closely followed for one-week following each administration of antibody and chemotherapy. In
particular, patients are assessed for the safety concerns mentioned above: cytokine release syndrome, hypotension,
fever, shaking, chills; (ii) the development of an immunogenic response to the material development of human
antibodies by the patient to Ihe human antibody therapeutic, or HAHA response); and, (iii) toxicity to normal cells that
express 254P1D6B. Standard tests and follow-up are utilized to monitor each of these safety concerns. Patients are also
assessed for clinical outcome, and pariicularly reduction in tumor mass as evidenced by MRI or other imaging.
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The anti-254P1 D6B antibodies are demonstrated to be safe and efficacious, Phase II trials confirm the efficacy and
refine optimum dosing.

Example 42: Human Clinical Trial: Monotherapy with Human Anti-254P1D6B Antibody
Anti-254P1D6B antibodies are safe in connection with the above-discussed adjunctive trial, a Phase II human

clinical trial confirms the efficacy and optimum dosing for monotherapy. Such trial is accomplished, and entails the same
safety and outcome analyses, to the above-described adjunctive trial with the exception being that patients do not receive
chemotherapy concurrently with the receipt of doses of anti-254P1 D6B antibodies.

Example 43: Human Clinical Trial: Diagnostic Imaging with Anti-254P1D6B Antibody
Once again, as the adjunctive therapy discussed above is safe within the safety criteria discussed above, a human

clinical trial is conducted concerning the use of anti-254P1D6B antibodies as a diagnostic imaging agent. The protocol is
designed in a substantially similar manner to those described n the art, such as in Divgi et al. J. Natl. Cancer Inst 83:97-104
(1991). The antibodies are found to be both safe and efficacious when used as a diagnostic modality.

Example 44: Involvement in Tumor Progression

The 254P1D6B gene contributes to the growth of cancer cells. The role of 254P1D6B in tumor growth is confirmed
in a variety of primary and transfected cell lines including prostate, colon, bladder and kidney cell lines, as well as NIH 3T3
cells engineered to stably express 254P1D6B. Parental cells lacking 254P1D6B and cells expressing 254P1D6B are
evaluated for cell growth using a well-documented proliferation assay (Fraser SP, et al., Prostate 2000;44:61, Johnson DE,
Ochieng J, Evans SL. Anticancer Drugs, 1996, 7:288). The effect of 254P1D6B can also be observed on cell cycle
progression. Control and 254P1D6B-expressing cells are grown in low serum overnight, and treated with 10% FBS for 48
and 72 hrs. Cells are analyzed for BrdU and propidijm iodide incorporation by FACS analysis.

To confirm the role of 254P1D6B in the transformation process, its effect in colony forming assays is investigated
Parental NIH-3T3 cells lacking 254P1D6B are compared to NIH-3T3 cells expressing 254P1D6B, using a soft agar assay
under stringent and more permissive conditions (Song Z. et al. Cancer Res. 2000:60:6730).

To confirm the role of 254P1D6B in invasion and metastasis of cancer cells, a well-established assay is used. A
non-limiting example is the use of an assay which provides a basement membrane or an analog thereof used to detect
whether cells are invasive a Transwell Insert System assay (Becton Dickinson) (Cancer Res. 1999; 59:6010)). Control
cells, including prostate, and bladder cell lines lacking 254P1 D6B are compared to cells expressing 254P1D6B. Cells are
loaded with the fluorescent dye, calcein, and plated in the top well of a support structure coated with a basement membrane
analog the Transwell insert) and used in the assay. Invasion is determined by fluorescence of cells in the lower
chamber relative to the fluorescence of the entire cell population.

254P1D6B also plays a role in cell cycle and apoptosis. Parental ceils and cells expressing 254P1D6B 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 iodide. Cells are analyzed for entry into the G1, S, and G2M phases of
the cell cycle. Alternatively, the effect of stress on apoptosis is evaluated in control parental cells and cells expressing
254P1D6B, including normal and tumor prostate, and kidney cells. Engineered and parental cells are treated with various
chemotherapeutic agents, such as etoposide, flutamide, etc, and protein synthesis inhibitors, such as cycloheximide. Cells
are stained with annexin V-FITC and cell death is measured by FACS analysis. The modulation of cell death by 254P1D6B
can play a critical role in regulating tumor progression and lumor load.
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When 254P1D6B plays a role in cell growth, transformation, invasion or apoptosis, it is used as a target for
diagnostic, prognostic, preventative and/or therapeutic purposes.

Example 45: Involvement in Angiogenesis

Angiogenesis or new capillary blood vessel formaticn Is necessary for tumor growth (Hanahan D, Folkman J. Cell.
1996, 86:353; Folkman J. Endocrinology. 1998139:441). 254P1D6B plays a role in angiogenesis. Several assays have
been developed to measure angiogenesis in vitro and 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 254P1D6B
in angiogenesis, enhancement or inhibition, is confirmed. For example, endolhelial cells engineered to express 254P1 D6
are evaluated using tube formation and proliferation assays. The effect of 254P1D6B is also confirmed in animal models in
vivo. For example, cells either expressing or lacking 254P1D6B are implanted subcutaneously in immunocompromised
mice. Endothelial cell migration and angiogenesis are evaluated 5-15 days later using immunohistochemistry techniques.
254P1D6B affects angiogenesis, and it is used as a target for diagnostic, prognostic, preventative and/or therapeutic
purposes.

Example 46: Involvement in Cell Adhesion

Cell adhesion plays a critical role in tissue colonization and metastasis. 254P1D6B participates in cellular
organization, and as a consequence cell adhesion and motility. To confirm that 254P1D6B regulates cell adhesion, control
cells lacking 254P1D6B are compared to cells expressing 254P1D6B, using techniques previously described (see, e.g.,
Haler et al, Br. J. Cancer. 1999, 80:1867; Lehr and Pienta, J Natl. Cancer Inst. 1998, 90:118). Briefly, in one
embodiment, cells labeled with a fluorescent indicator, such as calcein, are incubated on tissue culture wells coated with
media alone or with matrix proteins. Adherent cells are detected by fluorimetric analysis and percent adhesion is calculated.
In another embodiment, cells lacking or expressing 254P1D6B are analyzed for their ability to mediate cell-cell adhesion
using similar experimental techniques as described above. Bcth of these experimental systems are used to identify proteins,
antibodies and/or small molecules Ihat modulate cell adhesion to extracellular matrix and cell-cell interaction. Cell adhesion
plays a critical role in tumor growth, progression, and, colonization, and 254P1D6B is involved in these processes. Thus, it
serves as a diagnostic, prognostic, preventative and/or therapeutic modality.

Example 47: In vitro biologic target validation: Target activation I inactivation; RNA interference (RNAi)
Systematic alteration of 254P1D6B gene activity in relevant cell assays or in animal models is an approach for

understanding gene function. There are two complementary platforms to alter gene function: Target activation and target
inactivation. 254P1D6B target gene activation induces a disease phenotype tumurogenesis) by mimicking the
differential gene activity that occurs in several tumors, Conversely, 254P1 D6B target inactivation reverses a phenotype
found in a particular disease and mimics the inhibition of the target with a putative lead compound/agent.

RNA interference (RNAi) technology is implemented to a variety of cell assays relevant to oncology. RNAi is a
post-transcriptional gene silencing mechanism activated by double stranded RNA (dsRNA). RNAi induces specific mRNA
degradation leading to changes in protein expression and subsequently in gene function. In mammalian cells, dsRNAs 
bp) can activate the interferon pathway which induces non-specific mRNA degradation and protein translation inhibition.
When transfecting small synthetic dsRNA (21-23 nucleotides in length), the activation of the interferon pathway is no longer
observed, however these dsRNAs have the correct composition to activate the RNAi pathway targeting for degradation,
specifically some mRNAs. See, Elbashir et. al, Duplexes of 21-nucleotide RNAs Mediate RNA interference in
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Cultured Mammalian Cells, Nature 411(6836):494-8 (2001). Thus, RNAi technology is used successfully in mammalian cells
to silence targeted genes.

Loss of cell proliferation control is a hallmark of cancerous cells; thus, assessing the role of 254P1D6B specific
target genes in cell survival/proliferation assays is relevant. RNAi technology is implemented to the cell survival (cellular
metabolic activity as measured by MTS) and proliferation (DNA synthesis as measured by 3H-thymidine uptake) assays as a
first filter to assess 254P1 D6B target validation Tetrazolium-based colorimetric assays MTT and MTS) detect
viable cells exclusively. Living cells are metabolically active and can reduce tetrazolium salts to colored formazan
compounds. Dead cells do not reduce the salts.

An alternative method to analyze 254P1D6B cell proliferation is the measurement of DNA synthesis as a marker
for proliferation. Labeled DNA precursors 3H-Thymidine) are used and their incorporation to DNA is quantified.
Incorporation of the labeled precursor into DNA is directly proportional to the amount of cell division occurring in the culture.

Correlating 254P1D6B cellular phenotype with gene knockdown is critical following RNAi treatments to draw valid
conclusions and rule out toxicity or other non-specific effects cf these reagents. Assays to measure the levels of expression
of both protein and mRNA for the 254P1D6B target after RNAi treatments are important. Specific antibodies against the
254P1D6B target permit this question to be addressed by performing Western blotting with whole cell lysates.

An alternative melhod is the use of a tagged full length 254P1D6B target cDNA inserted in a mammalian
expression vector pcDNA3 series) providing a tag for which commercial Abs are available (Myc, His, V5 etc) is
transiently co-transfected with individual siRNAs for 254P1D6B gene target, for instance in COS cells. Transgene
expression permits the evaluation of which siRNA is efficiently silencing target gene expression, thus providing the
necessary information to correlate gene function with protein knockdown. Both endogenous and transgene expression
approaches show similar results.

A further alternative method for 254P1D6B target gene expression is measurement of mRNA levels by RT-PCR or
by Taqman/Cybergreen. These methods are applied in a high throughput manner and are used in cases where neither Abs
nor full length cDNAs are available. Using this method, poly-A mRNA purification and a careful design of primers/probes
(should be 5' to the siRNA targeted sequence) is needed for the Taqman approach. Some considerations apply to the
primer design if pursuing RT-PCR from total RNA (primers should flank the siRNA targeted sequence). However, in some
instances, the correlation between mRNA/protein is not complete protein a with long half life) and the results could be
misleading.

Several siRNAs per 254P1D6B target gene are selected and tested in parallel in numerous cell lines (usually with
different tissue origin) in the survival and proliferation assays. Any phenotypic effect of the siRNAs in these assays is
correlated with the protein and/or mRNA knockdown levels in the same cell lines. To further correlate cell phenotype and
specific gene knockdown by RNAi, serial siRNA titrations are performed and are tested in parallel cell phenotype and gene
knockdown. When 254P1D6B is responsible for the phenotype, a similar ICso value in both assays is obtained.

Another method used to measure cell proliferation is performing clonogenic assays. In these assays, a defined
number of cells are plated onto the appropriate matrix and the number of colonies formed after a period of growth following
siRNA treatment is counted.

In 254P1D6B cancer target validation, complementing the cell survival/proliferation analysis with apoptosis and cell
cycle profiling studies are considered. The biochemical hallmark of the apoptotic process is genomic DNA fragmentation, an
irreversible event that commits the cell to die. A method to observe fragmented DNA in cells is the immunological detection
of histone-complexed DNA fragments by an immunoassay cell death detection ELISA) which measures the enrichment
of histone-complexed DNA fragments (mono- and oligo-nucleosomes) in the cytoplasm of apoptotic cells. This assay does
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not require pre-labeling of the cells and can detect DNA degradation in cells that do not proliferate in vitro freshly
isolated tumor cells).

The most important effector molecules for triggering apoptotic cell death are caspases. Caspases are proteases
that when activated cleave numerous substrates at the carboxy-terminal site of an aspartate residue mediating very early
stages of apoptosis upon activation. All caspases are synthesized as pro-enzymes and activation involves cleavage at
aspartate residues. In particular, caspase 3 seems to play a central role in the initiation of cellular events of apoptotis.
Assays for determination of caspase 3 activation detect early events of apoptotis. Following RNAi treatments, Western blot
detection of active caspase 3 presence or proteclytic cleavage of products PARP) found in apoptotic cells further
support an active induction of apoptosis. Because the cellular mechanisms that result in apoptosis are complex, each has its
advantages and limitations. Consideration of other criteria/endpoints such as cellular morphology, chromatin condensation,
membrane bebbling, apoptotic bodies help to further support cell death as apoptotic.

Not all the gene targets that regulate cell growth are anti-apoptotic, Ihe DNA content of permeabilized cells is
measured to obtain the profile of DNA content or cell cycle profile. Nuclei of apoptotic cells contain less DNA due to the
leaking out to the cytoplasm (sub-G1 population) In addition, Ihe use of DNA stains propidium iodide) also differentiate
between the different phases of the cell cycle in the cell population due to the presence of different quantities of DNA in
GO/G1, S and G2/M. In these studies the subpopulations can be quantified.

For the 254P1D6B gene, RNAi studies facilitate the contribution of the gene product in cancer pathways. Such
active RNAi molecules have use in identifying assays to screen for mAbs that are active anti-tumor therapeutics. When
254P1D6B plays a role in cell survival, cell proliferation, tumorogenesis, or apoptosis, it is used as a target for diagnostic,
prognostic, preventative and/or therapeutic purposes.

Example 48: RNA interference (RNAi)

Various protocols for achieving RNA interference are available.
exem rotocol

RNA interference (RNAi) makes use of sequence specific double stranded RNA to prevent gene expression.
Small interfering RNA (siRNA) is transfected into mammalian cells and thereby induce sequence specific mRNA degradation
(Elbashir, et al, Nature, 2001; vol, 411: 494-498).

The sense strand of 254P1D6B is labeled at 3' with fluorescein, 6-FAM (ABS 494nm, EMM 525 nm, green). The siRNA is
dissolved in RNA-free sterile buffer (100mM KOAc, 30 mM HEPES KOH, 2mM MOAc, at pH 7.4) to make 20 pM stock (200-fcld
concentration). The siRNA is transfected into cells seeded on 6-well plates with oligofectamine reagent (GIBCO/lnvitrogen, Carlsbad,
CA). The final concentration of siRNA is determined.

254P1 D6B protein expression is detected 24 hours after transfeclion by immunostaining followed by flow cytometry. In
addition, confirmation of altered gene expression is performed by Western blotting. Expression reduction is confirmed by Western blot
analysis where 254P1D6B protein is substantially reduced in 254P1D6B RNAi treated cells relative to control and untreated cells.

exemplary protocol 2

In one embodiment, the day before siRNA transfection, cells are plated in media RPMI 1640
(GIBCO/lnvitrogen, Carlsbad, CA) with 10% FBS without antibictics) at 2x103 cellstwell in 80 pl (96 well plate format) for the
survival, proliferation and apoptosis assays. In another embodiment, the day before siRNA transfection, cells are plated in
media RPMI 1640 with 10% FBS without antibiotics) at 5x10 4 cells/well in 800 l (12 well plate format) for the cell cycle
analysis by flow cytometry, gene silencing by Western blot and/or PCR analysis. In parallel with the 254P1D6B siRNA
sequences, the following sequences are included in every experiment as controls. Mock transfected cells with Lipofectamine
2000 (GIBCOilnvitrogen, Carlsbad, CA) and annealing buffer (no siRNA), non-specific s RNA (targeted sequence not
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represented in the human genome 5' AATTCTCCGAACGTGTCACGTTT commercial control from Xeragon/Qiagen,

Valencia, CA) (SEQ ID NO: 275); Luciferase specific siRNA (targeted sequence: 5' AAGGGACGAAGACGAACACUUCTT 3')

(SEQ ID NO: 276) and Eg5 specific siRNA (targeted sequence: 5' AACTGAAGACCTGAAGACAATAA (SEQ ID NO: 277).

The siRNAs are used at various concentrations (ranging from 200 pM to 100 nM) and 1 .g/ml Lipofectamine 2000.

The procedure is as follows: First siRNAs are diluted in OPTIMEM (serum-free transfection media, Invitrogen) at

suitable pM (10-fold concentrated) and incubated 5-10 min at room temperature Lipofectamine 2000 was diluted at 

pg/ml (10-fold concentrated) for the total number transfections and incubated 5-10 min RT. Appropriate amounts of diluted

concentrated Lipofectamine 2000 are mixed 1:1 with diluted 10-fold concentrated siRNA and incubated at RT for 

minutes (5-fold concentrated transfection solution). 20 or 200 Il of the 5-fold concentrated transfection solutions were

added to the respective samples and incubated at 37°C for 48 to 96 hours (depending upon the assay employed, such as

proliferation, apoptosis, survival, cell cycle analysis, migratior or Western blot).

Reduced gene expression of 254P1 D6B using siRNA transfection results in significantly diminished proliferation of

transformed cancer cells that endogenously express the antigen. Cells treated with specific siRNAs show reduced survival

as measured, by a metabolic readout of cell viability, corresponding to the reduced proliferalive capacity. Further, such

cells undergo apoptosis in response to RNAi as measured, eg., by a nucleosome-release assay (Roche Applied Science,

Indianapolis, IN) or detection of sub-G1 populations during cell cycle analysis by propidium iodide staining and flow

cytometry. These results demonstrate that siRNA treatment Drovides an effective therapeutic for the elimination of cancer

cells that specifically express the 254P1D6B antigen.

Throughout this application, various website data content, publications, patent applications and patents are

referenced. (Websiles are referenced by their Uniform Resource Locator, or URL, addresses on the World Wide Web.)

The present invention is not to be limited in scope by the embodiments disclosed herein, which are intended as

single illustrations of individual aspects of the invention, and any that are functionally equivalent are within the scope of the

invention. Various modifications to the models and methods of the invention, in addition to those described herein, will

become apparent to those skilled in the art from the foregoing description and teachings, and are smilarly 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 1: Tissues that Express 254P1 ID6B Mhen malignant:

Lung

Ovary

Prostate

Pancreas

Breast

TABLE 11: Amino Acid Abbreviations

SINGLE LETTER THREE LETTER FULL NAME

FPhe phenylalanine
LLeu leucine

SSer serina
YTyr tyrosine
CCys cysteine
WTrp tryptophan

P Pro proline
H His histidine
Q Gin glulamine
R Arg arginine

Ilie isoloucine
M Met msr~ioning
T Thr threonine
N Asn asparagine
K Lys lysine
V Val valine
A Ala alanne
D Asp aspartic acid
E Glu glamic acid
G Gly glycine,
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TABLE III: Amino Acid Substitution Matrix

Adapted from the GCG Software 9.0 BLOSUM62 amino acid substitution matrix (block substitution matrix). The
higher the value, the more likely a substitution is found in related, natural proteins. (See world wide web URL
ikp.unibe.ch/manual/blosum62,htmi)

A C D S F G H I K L M N P Q R S T V W Y
4 0 -2 -1 -2 0 -2 -1 -1 -1 -1 -2 -1 -1 -1 1 0 0 -3 -2 A

9 -3 -4 -2 -3 -3 -1 -3 -1 -1 -3 -3 -3 -3 -1 -1 -1 -2 -2 C
6 2 -3 -1 -1 -3 -1 -4 -3 1 -1 0 -2 0 -1 -3 -4 -3 D

-3 -2 0 -3 1 -3 -2 0 -1 2 0 0 -1 -2 -3 -2 E
6 -3 -1 0 -3 0 0 -3 -4 -3 -3 -2 -2 -1 1 3 F

6 -2 -4 -2 -4 -3 0 -2 -2 -2 0 -2 -3 -2 -3 G
8 -3 -1 -3 -2 1 -2 0 0 -1 -2 -3 -2 2 H

4 -3 2 1 -3 -3 -3 -3 -2 -1 3 -3 -1 I
-2 -1 0 -1 1 2 0 -1 -2 -3 -2 K

4 2 -3 -3 -2 -2 -2 -1 1 -2 -1 L
-2 -2 0 -1 -1 -1 1 -I -1 M

6 -2 0 0 1 0 -3 -4 -2 N
7 -1 -2 -1 -1 -2 -4 -3 P

1 0 -1 -2 -2 -1 Q
-1 -1 -3 -3 -2 

4 1 -2 -3 -2 S
0 -2 -2 T
4 -3 -1 V

Li1 2 w
7 Y
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TABLE IV:
HLA Class 111l Motifs/Supermotifs

TABLE IV HLA Class I SupermotifslMotifs

SUPERMOTIF POSITION POSITION POSITION
2 (Primary Anchor) 3 (Primary Anchor) C Terminus (Primnary

Anchor)
Al TULMS FWVY
A2 LIVMATO IVMATL
A3 VSMATLI RK
A24 YFVWVILIT Fl YWLJ
B7 P VILFMVVYA
B27 RHK FYLWI,41VA
B44 ED FWYLIMVA
658 ATS FWYLIVMA
B62 QL1VAMP FWYMXVA

MOTIFS
Al TSM Y
Al IDEAS Y
A2.1 LMVQIAT VL/A4A r
A3 LMVISATFCGD KYRHFA
All VTMLISAGNCDF KRYH
A24 YFWM FLIW
A*31 01 MVTALIS 
A*3301 MVALFIST RK
A*68C I AVTMSLI RK
B3*0702 P 
B*3501 P LMFWYI VA
B51 P LIVFLWYAM
13*5301 P IMFWYALV
B'5401 ATIVLAIFW(

Bolded residues are preferred, italicized residues are less preferred: A peptidle is considered motif-bearing if it has primary
anchors at each primary anchor position for a motif or suopermotif as specified in the above table,

TABLE IV HLA Class 11 Supermotif

16 9

V, FY,V,.1,L AV,1, L, PC, S,T A, V, 1,L, C,STM, Y
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TABLE IV lILA Class 11 Motifs

MOTIFS 1 anchor 1 2 3 4
DR4 preferred FMYLIVW M T

deeerious 'A

l'anchor6 7
VSTCPALIM MH

R
MH
WIDE

DRI preferred MFLIVWY PAMQ VNATSPLIC M AVM
deleterious C CH FD CWID GDE D

DR7 preferred WFLIVWY M W A .VMSACTPL M IV
dp.eterious C G GRD N G

DR3 MOTIFS Il' anchorl1 2 3 l'an-chor4 5 Il'anchor 6
Motif a preferred LIVMFY D
Motif b preferred LIVMFAY DNQEST KRH
DR Supermoltif MFLIVWY VMSTACPL/

Italicized residues indicate less preferred or "tolerated" re sidues

TABLE IV HLA Class I Supermotifs

POSITION: 1 2 3 4 5 6 7 8 C-terminus
SUPER-
MOTIFS
Al 1' Anchor I' Anchor

TILVhS FVV
A2 1' Anchor 10 "An-chor

LIVMATQ LIVMAT
A3 Preferred 1' Anchor YFW YFW YFW P 10 Anchor

VSMATLI (415) RK
deleterious DE (361); DE

P (515q(/5
A24 I' Anchor 1' Anchor

YFWIVLVT FIYWLM
137 Preferred FWVY 1' Anchor FWY FVVY l0 Anchor

LIVM P VILFMWYA
deletero~ls DE DE G ON DE

G(415);
A(315);

B27 1' Anchor 1 0Anchor
RHK FYLWMiV.4

DAA 
IAncnor

ED
B58 1' Anchor

ATS

10* Anchor
FVA'LIMVA
10* Anchor
FVWYLIVMA
1' Anchor
FWIYIVLA

B52 10 Anchor
QL1VAIP

lIalicized residUes indicate less preferred or tolerated' residues
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TABLE IV HLA Class I Motifs

POSITION 1 POIIN13 4 5 6 7 8 9 C-
terminus

Al preferred GFYWV 1 'Anchor
9-mer STfv

DEA YFW

or
C-terminus

P DEON YEW1 1"Anchor

deleterious DE
Al preferred -GRHK ASTCUVIVM
9-mer

RHKLIVMP A
1 "Anchor GSTC
DEAS

G A
ASTO LIVM DE I "Anchor

ydeleterious A RHKDEPYFVV DE PQN RHK PG GP
Al preferred YFW l"Ancnor DEAQN A YFWZN PASTO GDE P 1"Anchor

STM Y
rner

deleterious GP RHIKGLIVNM BE RHK ONA RHKYFW RHK A
Al preferred YEWV STCLIVNI 1"AnchOr A YFW PG G YEW l"Anchor

IDEAS Y
mer

deleterious RHK RHKDEPYFVW P G PRHK QN
A2.1 preferred YEWV l"Anchor YEIN STC YFW A P 1"Anchor
9-mer LNMIVQAT VLIAIAT

deleterious DEP DERKH RKH DERKH
POSITION: 1 2 3 4 5 6 7 8 9 C.

Terminus
A2.1 preferred AYEWI l"Anchor LVIM G G FYWL 1 "Anchor

LM/VQA7- VItA VLIMAT
mer

deleterious DEP DE RKHA P RKH DERKHR H
A3 preferred RHI l"Anchor YEWV PRHKYF A YEW P l"Anclior

[MYISATECGD vv KYRHFA
deleterious DEP DE

All preferred A l"Anchor YEWV YEW -A YEWV YEW P l"Anchor
VTLMISAGNCD KRYH
F

deleterious DEP A G
A24 preferred YFVYRHK l"Anchor STC YEWV YEWV -lAnchor
9-mer YFWM ELIW

deleterious DEG DE G QNP DERH-KG AON
A24 Preferred 1'Anchor P YEWYP P 1'Anchor

YEWM FLIW
mer

Deleterious ODE QN RHI DE A QN BEA
RHK l"Anchor YEW P YEW YEW AP l"Anchor

MVTALIS RK
Deleterious DEP DE ABDE DE DE DE

A3301lPreferred l"Anchor YEW ArFW l'Anchor
IVVALF/ST RK

Deleterious GP BE
A.6801 Preferred YFWVSTC 1 "Anchor YFVYLIV YEW P 1 "Anchor

AVTMSLI M RK
delelerious GP BEG RHI A

80702Preferred RHKEVYY 1'Anohor RHK RHK RHK RH-K PA Il*Anchor
P LMFV/YAI

V
deleterious DEQNP DEP BE DE GDE ON DE

63501lPreferred FWYLIVMV 1 "Anohor EWY( FRY 1 "Anchrin
P LMFVVY/V
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POSITION 1

PCTIUS2004/001965

2 3 4 5 6 7 8 9 C-
terminus

or
C-terminus

Al preferred GFYW 1 0Anchor DEA YFWV P IDEQN YFWV 1 0Anchor
9-mer STM y

deleterious DIE RHKLIVMP A G A
Al preferred GRHK ASTCLIVMV l0 Anchcr CSTC ASIC LIVM DE l0 Anchor
9-mer DEAS y

deleterious A RHKDEPYFW DE PQN RHI PG GP
deleterious AGP G G

B51 Preferred LIVMPVVY 1'Anchor FWY SIC FWY G FWY l0 Anchor
P LIVFWVYA

M
deleterious AGPIDER DE G DEON GDE

HKSTC
B5301lpreferred LIVMVFVVY 1'Anchor FWY SIC FM~ LIVMFWRYFWY l0Anchor

P IMFVNAL
V

deleterious AGPQW G RHKQN DE
B5401lpreferred FWY 10Anchor FWYLIVM LIVM ALIVIM FWYA 1 Anchor

P P ATIVLM4F
W

deleterious GPQNDE GDESTC RHKDE DE ONIDGE DE
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TABLE IV 

ISummary of HLA-supertypes
Overall phenotycic freoiencies of HLA-suoertvoes in differani ~thnk nAflIII~tirV~

____Specificity Phenotypic frequency 
Supertype Position 2 IC-TerminusCaucasianN.A. Black aranese Chinese Hsai vrg
B7 P ILMvVFWY43.2 155.1 157.1 3.0 49.3 49.5
A3 AILMVST RK 37.5 42.1 45.3 52.7 43.1 4.2
A2 AILMVT AILMVT 45.8 39.0 42.4 45.9 43.0 422
A24 YF (WIVLMT)FI (YWLM) i23.9 38.9 58.3 b.1 38 .3 40. 0

844 _E WYLIMV 3.0 21.2 429 39.1 39.0 37.0
1l 71 LVMS) FWVY 47.1 1 6.1 21. T3 14.7 26.3 5,2

B27 RHIK FYL (WVMI) 28,4 126,1 13.3 13.9Q 35.3 23.4
B62 QL (IVMP) FWVY MIV) 12, .8 3032, 11 1,
B58 ATS FVi/Y (LIV) 10.0 125.1 1.6 19,0 15.9 10.3

TABLE IV 
lCalculated population coverage afforded by different HLA-supertyre combinations

-ILA-uperypesPhenotypic frequency

Caucasian N.AA Blacks Jiapanese Chinese Hispanic Average
83.0 86.1 87.5 83.4 86.3 B6.2

k2, A3 and 87 99.5 98.1 100,0 99,5 99.4 99.3
N2, A3, B7, A24, B4499,9 99.6 100.0 998 99.9 99.8
ind Al 
k2, A3, B7, A24,
344, AlI, 827, 852,
nd B 58

viotits indicate the residues defining supertype specificites. The motifs incorporate residues determined on the basis of
)ublished data to be recognized by multiple alleles within the supertype. Residues within brackets are additional residues
3lso predicted to be tolerated by multiple alleles within the supertype.

Table V: Frequently Occurring Motifs

Name avrg. [ascriDlion Potential Function
dentity

Nucleic acid-binding protein functions as
transcription factor, nuclear location

zF-C2H2 34% Zinc finger, C2H2 type probable
Cytoof-rome b(N- membrane bound oxidase, generate

cytoohrorne.bN 68% term in al))b6tpetB superoxide
domains are one hundred amino acids
long and include a conserved

Ig 19% Immunoglobulin domnain intradomein disulfide bond,
tandem repeats of about 40 residues,
each containing a Trp-Asp motif.
Function in signal transducion and

18% VVD ocmain G-beta repeat protein interaction
may function in targeting signaling

PDZ 23% PDZ domain molecules to sub-m-embrenous sites
LRR 28% Leucina Rich Repeat shot sequence motifs involved in

protein-protein interactions

conserved catalytic core common to
both serine/threonine and tyrosine
protein kinases containing an ATP

Pkinase 23% Protein kinase domain binding site and a Catalytic site
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pleckstrin homology involved in
intracellular signaling or as constituents

PH 16% PH domain of the cytoskeleton
30-40 amino-acid long found in the
extracellular domain of membrane-

GF 34% EGF-like domain bound proteins or in secreted proteins
Reverse transcriptase
(RNA-lependent DNA

Rvt 49% polymerase)

Cytoplasmic protein, associates integral
Ank 25% Ank repeat membrane proteins to the cytoskeleton

NADH- membrane associated. Involved in
Ubiquinone'plastoquinone proton translocation across the

Oxidoredql 32% (compex various chains membran
calcium-binding domain, consists of a12
residue loop flanked on both sides by a

Efhand 24% EF hand 12 residue alpha-helical domain
Retroiral aspartyl Aspartyl or acid proteases, centered on

Rvp 79% protease a catalytic aspartyl residue
exiracellular structural proteins involved
in formation of connective tissue. The

Collagen triple helix repeat sequence consists of the G-X-Y and the
Collagen 42% (20 copies) polypeptide chains forms a triple helix.

Located in the extracellular ligand-
binding region of receptors and is about
200 amino acid residues long with two
pars of cysteines involved in disulfide

Fn3 20% Fibronectin type ll domain bonds
seven hydrophobic transmembrane
regions, with the N-terminus located

7 transmembrane receptor extracellularly while the C-terminus is
7tm 1 19% (rhodopsin family) cytoplasmic. Signal through G proteins

Table VI: Post-translational modifications of 254P D6B

N-Glycosylation site (start position indicated)

196 NSSV (SEQ ID NO: 28)
219 NESA (SEQ ID NO: 29)
262 NSSG (SEQ ID NO: 
394 NLSQ (SEQ ID NO: 31)
421 NVTV (SEQ ID NO: 32)
498 NYSF (SEQ ID NO: 33)
513 NSTT (SEQ ID NO: 34)
536 NHTI(SEQ ID NO: 
551 NQSS(SEQ ID NO: 36)
715 NNSP (SEQ ID NO: 37)
733 NNSI (SEQ ID NO: 38)
1023 NSSL (SEQ ID NO: 39)
1056 NGSI (SEQ ID NO: 

Tvrosine sulfation site (Start Position indicated)

156 EEMSEYSDDYRE (SEQ ID NO: 41)
160 EYSDDYRELEK (SEQ ID NO: 42)
527 NNAVDYPPVANAGPNH (SEQ ID NO: 43)

Serine predictions (Start Position indicated)

9 TGVLSSLLL (SEQ ID NO: 44)
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GVLSSLLLL (SEQ ID NO: 
26 RKQCSEGRT (SEQ ID NO: 46)
32 GRTYSNAVI (SEQ ID NO: 47)
37 NAVISPNLE (SEQ ID NO: 48)
49 IMRVSHTFP (SEQ ID NO: 49)

CCDLSSCDL (SEQ ID NO' 
66 CDLSSCDLA (SEQ ID NO: 51)
81 CYLVSCPHK (SEQ ID NO. 52)
98 GPIRSYLTF (SEQ ID NO: 53)
125 LNRGSPSGI (SEQ ID NO: 54)
127 RGSPSGIVVG (SEQ ID NO: 
133 iVGDSPEDI (SEQ ID NC: 56)
154 LEENSEYSO (SEQ ID NO: 57)
157 MSEYSODYR (SEQ ID NO: 58)
171 LLQFSGKQE (SEQ ID NO: 59)
17-9 EPRGSAEYT (SEQ ID NO: 
191 LLPGSEGAF (SEQ ID NO: 61)
197 GAFNSSVGD (SEQ ID NO: 62)
198 AFNSSVGDS (SEQ ID NO: 63)
202 SVGDSPAVP (SEQ ID NO: 64)
221 YLNESASTP (SEQ ID NO: 
223 NESASTPAP (SEQ ID NO: 66)
233 LPERSVLLP (SEQ ID NO: 67)
243 PTTPSSGE\/ (SEQ ID NO: 68)
244 TTPSSGEVL (SEQ ID NO: 69)
254 KEKASQLQE (SEQ ID NO: 
264 SSNSSGKEV (SEQ ID NO: 71)
272 VLMPSHSLP (SEQ ID NC: 72)
274 MPSHSLPPA (SEQ ID NO: 73)
279 LPPASLELS (SqEQ ID NO: 74)
283 SLELSSVTV (SEQ ID NC: 
284 LELSSVTVE (SEQ ID NO: 76)
290 TVEI<SPVLT (SEQ ID NO: 77)
299 VTPGSTEHS (SEQ 10 NO: 78)
303 STEHSIPIP (SEQ ID NO: 79)
310 TPPTSMAPS (SEQ ID NO: 
314 SAAPSESTP (SEQ ID NO: 81)
316 APSESTPSE (SEQ ID NO: 82)
319 ESTPSELPI (SEQ ID NO: 83)
324 ELPISPTTA (SEQ ID NO: 84)
338 ELTVSAGDUJ (SQEQ ID NO: 
376 WNLISHPTD (SEQ ID NO: 86)
396 TLNLSQLSV (SEQ ID NO: 87)
399 LSQLSVGLY (SEQ ID NO: 88)
410 ITVSSENA (SEQ ID NO: 89)
411 VIVSSENAF (SEQ ID NO: 
439 VAVVSPQLQ (SEQ ID NO: 91)
451 LPLTSALID SEQ ID2 NO: 92)
457 LIDGSQSTD (SEQ ID NO: 93)
459 DGSQSTDDT (SEQ ID NO: 94)
467 TEIVSYHWE (SEQ ID NO: 
483 EEKTSVDSP (SEQ ID NO: 96)
486 TSVDSPVLR (SEQ ID NO: 97)
492 VLRLSNLDP (SEQ ID NO: 98)
500 PGNYSFRLT (SEQ ID NO: 99)
508 TVTDSDGAT (SEQ IID NO: 100)
514 GATNSTTMA (SEQ ID NO: 101)
545 LPQNSITLN (SEQ ID NO: 102)
553 NGNQSSDDH (SEQ ID NO: 103)
554 GNQSSDDHQ (SEQ ID NO. 104)
565 LYEWSLGPG (SEQ ID NO: 105)
570 LGPGSEGKH (SEQIDNO: 106)
588 YLHLSAMQE (SEQ ID NO. 107)
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604 KVTDSSRQQ (SEQ ID NO: 103)
605 VTDSSRQQS (SEQ ID NO: 109)
609 SRQQSTAVV (SEQ ID NO: 110)
641 FPVESATLD (SEQ ID NO: 111)
647 TLDGSSSSD (SEQ ID NO: 112)
648 LDGSSSSOD (SEQ ID NO: 113)
649 DGSSSSDDH (SEQ ID NO: 114)
650 GSSSSDDHG (SEQ ID NO: 115)
667 VRGPSAVEM (SEQ ID NO: 116)
702 QQGLSSTST (SEQ ID NO: 117)
1703 QGLSSTSTL (SEQ ID NO: 118)
1705 LSSTSTLTV(SEQIDNO: 119)
717 KENNSPPRA (SEQ ID NO: 120)
735 LPNNSIFLD (SEQ ID NO: 121)
IT1 TLDGSRSTD (SEQ ID NO: 122)
743 DGSRSFDDQ (SEQ ID NO: 123)
751 QRIVSYLWI (SEQ ID NO: 124)
760 RDGQSPAAG (SEQ ID NO: 125)
770 VIDGSDHSV (SEQ ID NO: 126)
773 GSDHSVALQ (SEQ ID NO: 127)
795 RVTDSQGAS (SEQ ID NO: 128)
799 SQGASDTDT (SEQ ID NO: 129)
815 DPRKSGLVE (SEQ ID NO: 130)
850 NVLDSDIKV(SEQID NO: 131)
861 IRAHSDLST (SEQ ID NO: 132)
864 IHSDLSTVIV(SEQID NO: 133)
873 FYVQSRPPF (SEQ ID NO: 134)
894 HMRLSKEKA (SEQ ID NO: 135)
918 LLKCSGHGH (SEQ ID NO: 136)
933 RCICSHLWM (SEQ ID NO: 137)
950 WVDGESNCEW (SEQ ID NO: 138)

NCEV/SIFYV (SEQ ID NO: 139)
1019 IKHRSTEHN (SEQ ID NO: 140)
1024 TEHNSSLMV (SEQ ID NO: 141)
1025 EHNSSLMVS (SEQ) ID NO: 142)
1029 SLMVSESEF (SEQ ID NO: 143)
1031 MVSESEFDS (SEQ ID NO: 144)
1035 SEFDSDQDT (SEQ ID NO: 145)
1042 DTIFSRE IV (SEQ ID NO: 146)
1054 NPKVSMGS (SEQ ID NO: 147)
'1058 SMNGSIRNG (SEQ ID NO: 148)
1064 RNGASFSYC (SEQ ID NO: 149)
1066 GASFSYCSI( (SEQID NO: 150)
1069 FSYCSKDR (SEQ ID NO: 151)

Threonine predictions (Start Position indicated)

MAPPTGVLS (SEQ ID NO: 152)
16 LLLVTiAGC (SEQ ID NO: 153)
3D SEORTYSNA (SEQ ID NO: 154)
42 FNLETTRIM (SEQ ID NO: 155)
43 NLETTRIMR (SEQ ID NO: 156)
51 RVSHTFPVV (SEQ ID NO: 157)
53 VVDCTAACC (SEQ ID NO: 158.
1101 RSYLTFVLR (SEQ ID NO: 159)
183 SAEYTDVVGL (SEQ tD NO: 150)
209 VPAETQQDP (SEQ ID NO: 161t
224 ESASTPAPK (SEQ ID NO: 162)
240 LPLPTTPSS (SEQ ID NO: 163)
241 PLPTTPSSG (SEQ ID NO: 164)
286 LSSVTVEKS (SEQ ID NO: 165)
294 SPVLTVTPG (SEQ t D NO: 166)
296 VLTVIPGST (SEQ ID ND: 167)
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300 TPGSTEHSI (SEQ ID NO: 166)
306 HSIPTPPTS (SEQ ID NO: 169)
309 PTPPTSMAP (SEQ ID NO: 170)
317 PSESTPSEL (SEQ ID NO: 1711)
326 PISPTTAPR (SEQ ID NO: 172)
327 ISPTEAPPT (SEQ ID NO: 173)
331 TAPRTVKEL (SEQ ID NQ: 174)
336 VKELTVSAG (SEQ ID NO: 175)
346 NLIITLPDN (SEQ ID NO: 176)
366 PPVETTYNY (SEQ ID NO: 177)
367 PVETTYNYE (SEQ ID NO: 178)
379 ISHPTDYQG (SEQ) ID NO: 179)
392 GHKQTLNLS (SEQ ID NO: 180)
408 VFKVTVSSE (SEQ ID NO: 181)
423 FVNVTVKPA (SEQ ID NO: 182)
446 LQELTLPLT (SEQ ID NO: 183)
450 TLPLTSALI (SEQ ID NO: 184)
460 GSQSTDDTE (SqEQ ID NO: 185)
463 STDDTEI\'S (SEC ID NO: 1 86)
482 IEEKTSVDS (SEQ ID NO: 187)
506 RLT-VTDSDG (SEQ ID NO: 18B)
512 SDGATNSTT (SEQ ID NO: 189)
515 ATNSTTAAL (SEQ ID NO: 190)
516 TNSTTAALI (SEQ ID NO: 1911
538 GRNHTITLP (SEQ ID NO: 192)
540 NHTITLPQN (SEQ ID NO: 193)
547 QNSITLNGN (SEQ ID NO: 194)
582 QGVQTPYLH (SEQ ID NO: 
596 EGDYTFCLK (SEQ ID NO: 196)
602 QLKVTDSSR (SEQ ID NO: 197)
610 RQQSTAVVT (SEQ ID NO: 196)
614 TAVVTVIVQ(SEC ID NO: 199)
643 VESATLDGS (SEQ ID NO: 200)
680 KAIATVTGL (SEQ ID NO: 201)
682 IATVTGLOV (SEQ ID NO 202)
688 LQVGTYHFR (SEQ ID NO: 203)
694 HFRLTVI<DQ (SE':Q 0D NO: 294)
1704 GLSSTSTLT (SEQ ID NO: KEE)
706 SSTSTLTVA (SEQ ID NO:' 2C6)
708 TSTLTVAVK (SEQ ID NO: 2C7)
j737 NNSITLDGS (SEQ ID NO: 208)
744 GSRSTDDQR (SEQ ID NO~ 209)
779 ALQLTNLVE (SEQ ID NO: 210)
787 EGVYTFHLR (SEQ ID NO: 211)
793 H-LRVTSQG (SEQ ID NO: 212)
801 GASDTDTAT (SEQ ID NO: 213)
803 SDTDTATVE (SEQ ID NO: 214)
805 TDTATVEVQ (SEQ) ID NO: 215)
821 LVELTLQVG (SEQ ID NO: 216)
830 VGQLTEQRK (SEQ ID NO: 217)
836 QRI DTLVRQ (SEQ I D NO: 218)
865 SDLSTVIVF (SEQ. ID NO: 219)
910 LRVDTAGCL (SEQ ID NO: 220)
927 CDPLTI<RCI (SEQ ID NO: 221)
960 IFYVTVLAF (SEQ ID NO: 222)
965 VLAFTLIVL (SEQ ID NO: 223)
970 LIVLTGGFT (SEQ ID NO: 224)
974 TGGFTWLCI (SEQ ID NO: 225)
987 RQKRTKIRK (SEQ ID NO: 226)
993 IRKKFKYTI (SEQ ID NO: 227)
996 KTKYTILDN (SEQ ID NO: 2281
1020 KHRSTEHNS (SEQ ID NO: 229)
1039 SDODTIFSR (SEQ ID NO: 230)
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Tyrosine piredictions (Start Position indicated)

31 EGRTYSNAV (SEQ ID NO: 231)
78 EGRCYLVSC (SEQ ID NO: 232)
99 PIRSYLTFV (SEC iD NO: 233)
116 QLLDYGDMM (SEQ ID NO: 234)
156 EMSEYSDDY (SEQ ID NO: 235)
160 YSDIDYRELE (SEQ ID NO: 236)
182 GSAEYTDWG (SEQ ID NO: 237)
217 PELHYLNES (SEQ ID NO: 238)
368 VETTYNYEW (SEQ ID NO: 239)
370 TTYNYEWNL (SEQ ID NO: 240)
381 HPTDYQGEI (SEQ ID NO: 241)
403 SVGLYVFKV (SEQ ID NO: 242)
468 EIVSYHVVEE (SEQ ID NO: 243)
499 DPGNYSFRL (SEQ ID NO: 244)
527 NAVDYPPVA (SEQ ID NO: 245)
562 QIVLYEVVSL (SEQ ID NO: 246)
584 VQTPYLHLS (SEQ ID NO: 247)
595 QEGDYTFOL (SEQ ID NO: 248)
658 GIVFYHWEH (SEQ ID NO: 249)
689 QVGTYHFRL (SEQ ID NO: 250)
752 RIVSYLWIR (SEQ ID NO: 251)
786 VEGVYTFHL (SEQ ID NO: 252)
870 VIVFYVQSR (SEQ ID NO: 253)
944 LIORYIWOG (SEQ ID NO: 254)
958 WVSIFYVTVL (SEQ ID NO: 255)
995 KKTKYT[ILD (SEQ ID NO: 256)
1013 LRPKYGIKH (SEQ ID NO: 257)
1067 ASFSYCSKD (SEQ ID NO: 258)

Table VII:
Search Peptides

254P1D660, (SEQ ID NO: 259)

1 M4APPTGVLSS LLLLVTIAGC ARI(QCSEGRT YSHAVISPINL ETTRt4RVSH WFVVDCTPA
61 CCIDLSSCDLA WWFEGRCYLV SCPHK<ENCEP KKHGPIRSYL TFVLRPVQRP AQLLYDMM'

121 LNRGSPSGTW GDSPEDI:RKD LPFLGKDW~GL EEMSEYSDDY RELEKDLLQP SGKQEPRGSA
181 EYTDtWCLLPG SECA FMSSVC DSPAVPrETQ QFCELIIYLII 3,Z\3TPAFKLF ERS3VLLPLFT
241 TSSGEVLEK EE?.SQLQEQ5 StISSGKEVL4 F5HSLPPASL ELSSVTVEKS FVLTVTPGST
301 EHSTPTPPTS ?APSESTPSE LEISPTTAUR TVKELTVSAG Dt4LIITLFDN EVELKAFVAP
361 AFPVETTYMY EWNLISH-PTD YQGEIKQ3t4K QTLNLSQLSV GLYVFKVJTVS SEIUAEGEGFV
421 NVTVK2PARRV NqLPVRVVSP QIQELTLPLT SALIDGSQST DDTEIVSYHW EEUIGPFIEE
481 KTSVDSPVLR LSNLE'PGI]YS FRLTVYDSDG ATISTTALI VNtIAVDYP2V ANAGPI4HTIT
541 LPQKSITLNG IQQSScDDRQIV LYEWSLGPGS EGKHVVNQGV QTPYLHLSMD QEGDYTFQL
601 VTDSSRQQST AVVTVIVQPE NtIRPPVAVAG PDKELIFPVE SATLDGSSSS DDH(GTVFYHNi
661 EH-VRGPSAVE MENTEEA]AT VTGLQVGTYH- FRLTVKDQQG LSSTS-LTVA VI KENNSPPP
721 ARAGGRHVLV LPHNSITLDG SRSTDDQRIV SYLWIRDGQS PAAGDVIDGS DESVIALQL2TN
781 LVEGVYTEHL RVTDSQGASD TIDTATVEVQP DPRKSGLVEL TLQVGVGQLT EQRKDTLVRQ
841 LAVLLNVIDS FJIKVQf IRAH SuLsTVIVFY VQSRPPF<VL tKAAEVARt4LH tIRLSKEKADE
901 LLFKVLR~iDT AGOLLFCSCH GRCDPLTKRC ICS1ALWYEIIL IQPYIWDGES NCEWSIEYVT
961 VLAFTLIVLT GGFTW4LCICC CE RQKRTKIR I(KTKYTILDN HDEQERIIELR PI YGIKHiEST

1021 EH-ISSLKVSE SEFDSDQDTI FSEEKM'ERGN PKVSL4NcSIR NGASFSYCSK DR

254P1 D6Bv.2

9-mers, aa 149-175
GLEEtI3EYADDYRELEKE (SEQ ID NO: 260)

aa L48-176
WGLEEISEYADDYRELE[( (SEQ ID NO: 261)

aa 143-181
FLGEKDWLEEMS EYAD DYRE LEK DLIQPS (SEQ ID NO: 262)
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254P1 D6BV.3

9-mers, aa 1-18
MTR.LGWPSPCCARKQCSE (SEQ ID NO: 263)

lO-Iners, aa 1-19
MTRLG7WPSPCC7 RKQCSEG (SEQ ID NO: 264)

aa 1-24
MTRT-MPSPCCRQCSEGRTYSN (SEQ ID NO: 265)

254P1 

9-mers, aa 13-4-150
PEDIRKDLTFLGKDWGL (SEQ ID NO: 266)

TO-mers, aa 133-15L,
SPEDTRKDLTFLGKDWGLE (SEQ ID NO: 267)

aa 128-156
GIWGDSPEDIRKDLTFLGKDWGLEEMSEY (SEQ ID NO: 268)
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Table V1II 254P1D6B vi
HLA Al9mr

Each peptide is a portho) of
SEQ ID NO: 1; each start

position is specified, the length
of peptide is 9 amnino acids

and the end position for each
peptidle is the start position

plus eight.

PsSubsequence score

lUNYSF rT 6

j49 SSDDHGIVF 3.0

1936j IMEN(iQRY [N61
153: SYDY 1.0

805 [TVEVQPDPR _0 1

1,FT YTDGl~LPV 6.250

351 FEVLKAFVA L.4-50
8 PF GP 4,500

"244_7V~EIKEV 4.500

382QGEIK QG SHE O
1462 75 TEiSYHW 1l 4.500

19P51 NCEvSFV .50
553 7 5i QIVL 3.750

1103 SDSDQDTIFS 3.750

61 G .EGHVM1.F 2,700 

165 SDDH GIVFYJ FL 2.00

1F7 1SDYELL500

1 I M A D L F 2 5 0 0

378] P -TD Y QGEI1K 2.50
[Ei DDTATV E ELz500

LyI k0 T 2.500
YTP9 S 50

Tfable Vill 254P1D6B v.11
HLAA1 9-niers 

Each peptide is a portion of1
SEQ I D NO: 1; each start

position is speciled, the length
of peptidle is 9 amino acids,

end the end position for each
peptide is the start position

-~plus eight.

3491DNELA 2.0

F829[FYTERKDT F 2250]

T101 jSEZ L 2250

SLPGSEK i[T00

k279J LELSVV1 .0
8 801 HSDLSTV 1.500

1[76s1 FGSDHSVALQ1.500

410 7DSENAFGE 

778(5F LTNLVEV 1.250
i 813 WSSPTiY 1.25D

FsIVTGLQVGTY 1.25D

51 LlVNNAVDTY.1- ,00)
7051STTAKFioo

151 ~if 1.000
182AV, DYPVAN ,00
IVCAC IF9 SAE.TDoVG_0i7

Fyi2KENFR t q

[U82 AEVARNLH 1 E0.90

81l7 [LVELL'G 00
2 1 QDELHYL 

LQLSVgLY ._750
4911- TSNLDPGAY 0.0

i~5 E STPSELPI 0.750
[E4 [D I KVCYK I W-[E7 7 

Table VIII 254P1 068 
HL- Al9ner

IEach peptidle is a prino
SEQ ID NO: 1; each start

position is specified, 1he length
of peptide is 9 amino acids,

and the end position for each
peptideo is the start position

plus eight. 

siFSMbsquence Score

5871,LSAMQEGDYI 0.7501

NCESY 0,825
i3I 39- GDNLIJTL Io0.625

70 FTSTLVVf67

-131 -GSPEDI RK 0.500
17661 DGSDHSV .o

4 7 GF I E E K 0 5 ,0 0

847 \LDSDIKVQ 0 0500

360 FPVTY7 7
61 CDSSCL 1 000

97 1 T G L 0. 500

68QENRPPV_, 0.450

2991 tHSIT 0,450

[1608 1 [PVMESALDR7KG t 0.450

_I F045
T6?i -EtLqSV T4 

3021 SIPTPFS 0.300jL [g SYTFVLRf 03 0-0
2_7 ISPTDY QG 0.O300
421 QTTLPLT 0.70

IQVMGVQTPY_' 0.250
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Table Vlll-V2-HLA-Al-
9mers-254PlD68

KE~ach peptide is aportion of
*SEQ ID NO: 5; each start

position is specified, tlie
l ength of peptidlo is 9 amino
acids, and the end position
for each peptide is the start

position plus eight,

57 fqSEYADDYR 13,500
9 7ADDYRELEK,50

8 YAD DYREE1 0.50

6SEDORE 0;,000sar

ptble ViI sl-V- theAA

achtidsadte isnd poition o

for each peptide is the start
position plus eight.

Eat S Sus ec Scare!

3Y RLGWPSPC 0020-

8 SC RKO0.003;

4 JEPS Gi 0.003j

97 PTOCARKOOSI 0,0011
,F j P:710 00

1 CRKQ C SEI 0. 000

[:Table VlI-V5-HLA-A1-9mers-254P1 068
Each peptide is a portion at

ISEQ ID NO: 11; each atart
position is specified, tne

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

{,Stat~Suseqjece 1core1

5 RKDTF !12_00

TIRKDLTFLG

L PEI ROT].0

2ABED IRKDJHLAO -003
mer-2T FIGDGL10,0
4 :0.00

Each peptide is a portion of
SEQ ID) NO: 3; each start
position is spe-oified, the
length of peplide is 

amino acids, and the end
position for each peptide is
the start position __plus nine,

L ubsequencei e"

[173 KQPGA 01Y0

Y 000

459 STDOTEVSY 12

yy 000

[15-6 GIV 1SDRE 75.0!ThSS D D4< 1 ,oo75.
553_ y 0

SSDDHQI-Lj 50

907 K 00 
NLEPGNY,'F i53.0'4F93 R 110

~860 jHSDLSTVIVFI 375

DSDQDTIFS 3.
34 R 1 0

LBLDSDI VQ 2-0.0.

SSENAFGEG!15
410 

F 00

1019HNSiSLMI 11.2i
V_ 501

TABLE IX- 
mers-254P D6 1

Each peptide is a portion ofI
SEQ ID NO: 3; each start
position is specified, the
length of peptide is 

amino acids, and the end
position for each pep tide is
the start position plus nine.

JStart Subsequence:. cr
L; e

87 CEPKKMG 
P1 .01

84 9] [D SIIKV KI R 7

208EQQEL:62

922,I- h o

628 VAGPDKELIF 5.00

99 IDNMDEQE 5.00,

ROO
78 VGVYTFH 4.50

L L

39j N LE T  R I MR 

EVRNLH 450.

E[SNCEWS1F 13.75

79GSDHSVALQ 3.75

I 59 GEGKvV 2,70,1i59 MQ 0

6 SCDLAVVWF. 2.50,

~12YTDWGLLFO, 250

F LLDODML 12,50

N 0
29LTEQRKOTL 2~i,251

V 

NCEVVSWYV 1.80
91 T ,0

817 LVELTLQVG; 

-DOTIES1RE j1.501
1[0]U
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LTABLE IX- HLA-Al--10-
m-ers-254P1D5B 

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
Iposition for each peptide is:
the start position plus ni ne.

[Star ,u bs e qu e n Scr

108 VSES E F DSD i,1.35[108 Q 0

CSEGRTYSN- 1.35;

1030 ESEFDSDQD! 1.35
T 0.

1 9 GS E GA FNSIS 1.35

1601

6012 VTDSSRQQS F1.25
1 0

T 0~

505 VTDSDGATN 1.25
S Jo

539 [IThLPQN ITL 5-7

0
I uU IAAPET .5

EL 0
359 ATVEV 1.25:

800
Q 0

QPDPRKSGL, 125

VISPNLETTR' 0
1

52 VDYPPVAN[10C'
A 1 0

518 ALIVN.NAVDY 1 100

16 G L L PGS EG 01.00

SAVENIDI 1.001

703 STTLTVAVj 1.001i

670 EEIKIAI090
F 70- 1 l0-

100 RELRPkYGI 0.901
0 i 01i

F S1EYTDWGLT F0.90 I1
1,91 L 0

TABLE IX- FiLA-AI-1-lO
mers-254P1 D613

Each peptide is a portonf
SEQ I D NO: 3; each start
position is specified, the

length of peptide is 10i
amino acids, aid the end

position for eaci peptide~ is
the..start-.positiori.pius ni-ne.

[star SubsequJence See

68AVEMvE IIDK 090.

668 A 00
F SSSDDHGIVi07

IF 0
507DSDGATNST", 0.75

273 l-SLPPASL-E 0.75
[27 01

I5901 QGDYT 110.67~

06T
442 LQELTLPLTS

V5.5

38 PTDYQGEIK 1062
38 Q 5

347 [IP-DNEVELK 035

I7 A[LN EV 050

;dS RPGT FI <LV L 0506

I, K 0'

76 LIT NDHV -E 0,5 0
A i 9

[G TLHRLTQEG 0. 

K 0~

VICDLSDSDL 1 0.50

7680 TTL G [0.50,

I TABLE IX- H-LA-Al--1O-1
mers-254P1D63

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the
length of peptide is -10 

amnino acids, and the end
position for each peptide is
the start position plus nine.

lStartl~beune SS:

223 LEI 0.50,
R 0

100FV RPVQ 10.50
100:0

483 S'VDSPVLRL 
S 1[ 0

M4,PPTGVLS! 0.50
S

SVV'MQGVQT 00

1[955 SIFYVTVLAF 0.50I

3 4_5 Fm-P DN EvE L f

141EKDLLQPSG 0.50,
K _0

R 0

41 KTSVDSPVL :j0.50
F I R .0,

48 LSNLDPGN j0.50
4900

"-Y
532 NAGPNHTITL I0

415 FGEGFVNV7T 0o45,

93 MEP-LI QRYI 0.45 1

v 0

611 

28 VEKSPVLT 045

LR_ 

76 H 0.40!1C
K PH 1  I

I QLSVGLYVF 0.40

[14 LVlGAK 1
0.40



WO 2004/067716 WO 204/07716PCT/US2004/001965

FTABLEVIA LA-A1--10-
,mers-254P1 D68

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 peptidoe is

[the start positoni plus nilne.J

!Start Subsequence'__

1 107 VQORPAQLLD 10.37;'

Table IX-V2-HLA-A1-
I Omers-254P1 D68

Each pep tide is a portion of
SEQ ID NO: 5; each start
position is specified, the

length of papticle is 1 0 ami
acids, and the end position
for each peptide is the start

position ptus nine.

[Start!f Subsequence FScor

I 9YADDY7RELE F50.604

6 iMSEYADD R7

2 "'GLEEMSEYAD 0180
-'Fd 0

,EMSEYA'DDYR 0

f41 EMSEADDY "'12

31 LEENISEYADD

OADDYRELEKDI[D0

[-iF

1 GEEMSEYA

'7JSEYADDYRELJ

[8 IEYADDYRELE Foo

Table IX-V3-HLA-Ai-
1o ors-254P1 D68

Each peptide is a portion of
SEQ ID NO: 7; each start
position is specified, the

length of peptide is 10 amino:
acids, and the end position
for each peptide is the start

position plus nine.

I tr!Subseque [SonStentce 

4 [LGWPSPCCAR] 0.021

5,

GPSPCCAR Q 0
E! Kr00 2

5 GPS PCCARI ;'01

P QCAKCS 0.00,

I MTRLGVVPSPCI 0.0

'7 ESPOCA WF 0 00

10 CCARKQCSEGI,

I2 TRLGWPSP '00

[9PCCARKQCSEI .0

Table IX-V5-HL11A-A1-
1 Omers-254PID68

SEach peptide is a portion of
SEQ I D NO: 11; 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.

1 T SIPEDIRKDLT [.2251
2 PEDIRLTF I _25

19 LF L GKDWG L 0.0F25!,

DLfFL-GKVGE'WIO~

6 ERKLTFLK 0.003

HLA-9rners-254P1 D68

Each peptide is a portion of
ISEQ ID NO: 3; each startI

position is specified, the
length of pelptide is 9 amino
Iacids, and the end position
for each peptide is the start

position plus eight,

Start1 Subse quenice Scorel

900!FLLFKVLRV, 2722.
00 683

;401, I GCLYVFKVTV 845.7!
~52;

96 V..TGGFTWL'iL%~

228 LPERVLL 

92 KNIGPIRSYL 97

F816 I GLVELTLQV,, 28511

77 VLSSLLLLV 1271.91

4

846 NLVLIIV 1,

36SSVGLYV 8.11

74

31

12 LLTAG 18

871 QPFV 69. 531
44 1

F346 621ELi- 

839 SVIVFYV K_

777i QLLGMIW
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Table X-V1 -HLA-A0201-
HLA-9mers-254P 1068

Each peptide is a portion of
SEQ ID NO: 3; each start

iposition is specified, the
length of peptide is 9 amino
acids, and the end position 
for each peplide is the startd

position plus eight.2

hart bequecef [ore

VLPNNSITL 33

08

91KVLAFTLIVL 32

[665 IFYHWEHV 31.88

82F QLTEQRKDT 130Y5
452 ALIDGS3QST 30.55.

350 NEVELKAFV 30497
S2~ 0 3,558 QIVL YEWSL

I 394 NLSQLSVGLF2136
2

540 .1TLPQNSITL '.3I
274 2.!

274 SLFPASLELiF3

f577 IQGVQTPY 202

[840 ;QLAVLLNVL 201

'l20.141
836 TLVRQLAVL

897 I(AFLLFKV180

844 LNVDD

728 1 VLVLFNNSI 17 .73
L _6_

390 KQTLhILSQL 1.3

SLLLLVTIA 173

[344 IJLP.D.NEV 162

60.7. F QSTAV V 1621

.able XVI-HLA-A0201-
IEach peptide is a portion o

SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end positionI
for each peptide is the start

position plus eight.

fSartI[usqec 1Scorej

6 GVLSSLLLL 15L.07

113 LDYGMML14. 521I[113

1045 [KMER-GPKV 11.25'
2:

I210 QQDPELHYL 0 601
[685 QVGTYHFIRLI l,4

TLPLTSALI 1043 1

185, GLLPGSEGA 19.0071

FVSPQL;EL 17.309!

358 F f TTYjNL671211

VID SDHSV 6.5031-
6(35 ,T T1 5

429(E RVLPAV 11 6K083

77T4 FAQ- hV6.7

9173 I FTW/L CGCC059,
233 1y SLLPLP T1 5.5491

LETTRIMRV 15.288

I11911 SEGAFN\SSV i_5139,
47 IVSH P1474 1

41 IFNVTK~459

y i TFHLJ49
5S17 11AALIVNNAVI.54

{61LTGGFTWLC 3.4

Table X-V1 .HLA.A21j
;HLA-9nersH254P1D68

-Each peptide is a portion of
ISEQ ID NO: 3; each start

position is specified, the
length of pepticle is 9 amino

acids, and the end position
for each peptide is the start

position plus eight. 1!

284

I430 JL PVV 2.93
F955, SIFYYTVLA .127

676 kIATVGL 2[.3881
858 .AHDLSV I2.2227

10i 31 S FDSDQDTJ 2.19-8

951 CEWSFYV12.1321!

S67 AVLAGPD KE Fj69

I 43 V lVL Ll.7 
7I 29 i T/PNNSIT 1 6821,

292IFV VL PGST, F 47

.678 IATVTGLQ:/ 1K54

94 8 IESCEWI f j{

9621 LAFTLIVL-Ti1497
1F538. ITLPQNSI 13

1830'~Th~l1 521

I 1020 TEv-HSLvv,EE1 32

Table X-V2-HLA-A0201 
9mers-254P1D68

Each peptide is a portion of
SEQ ID NO: 5; each start

Iposition is specified, the
Ilength ot peptide is 9 amino
lacids, and the end position
for each peptide is the start

-po-sition plus eight.---
F St ar I l usequence Score

4 EMSEYAYF 000

F E ~DDYREIL2.o1i
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rTbIXV2HLAA02O1

gniers-254P1 068
Each peptide is a porton of
SEQ ID NO: 5; each start
position is specified, the

length of pepfide is 9 armno
acids, and the end position
for each peptide is the start

position plus eight.

sc6~7
7 ~EYAODYRELI0.000

2JLEEMSEYAD ~1OOO

51MSEYADDYRI 0000

7~7 AIDDYRELEK ~0001

Table X-V3-HLA-A0201-I
9mers-25421D68

Each peptide is a portion of
SEQ ID NO 7; 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.

Start Subsequence__Score

~TT RLGWPSPCC 49681

4 WPSFC&A 04581

87 SPCCARKQC 0 032:1
77 TRLGWPSPC 00031

6 ~FSPCCARK1~0IY

13 ICCARKQCSE 0000:

1 bIVRLOVWSP 0,000
[~{~6ARI QCS 0.000

Ks GWPSPCCAR! 0000

7 I PSPCCARKQ~ 0.000

fable X-V5-HLA-A0201-
9mers-254P1D68

Each peptide is a portion of
OEO ID NO: 11 each start

position is specified, the
length of peptide is 9 amino
acids, and the end position
for each peptideis the start

positionplus eight.
m

1 Start Subsequence:j Score;
TFLGKDWGL Q4~

10.2121

.8VLTFLGKDWG 0018

77

[PEDIRKOLT

6 KDLTFLGIKD 0.0001

L [RKDLTFLGK 0.00~
4 1 IRKDLTFLGL0001

2 EDIRI DLTF floQool

Table XI-V1-HLA-A0201--
l0mers-254P1D68 1

~aoh peptide is a portion ot 1
SEQ lID NO: 3; each start 1
position is specified the

length of peptide is 10 amino1

acids, and the end position
for each peptide is the start

position plus nine, 1
~StartSubsequerice Score~

862 DLSTVlVFYV~227.7~

112 QLLDYGDMM1 324.0
L

VLTGGFTWL 240.71968, c cc
YVQSRPPFK 162.3

870, 69

VMQGVQTPY 14421
576 L 56

960 SNCEWSIFYV 13~5l
77 I

1==
'VLTGGFTWL

TOQOPELNY 1173'

93691

217 YLNESASTPA 
I 71.8Th

1 ii. LLLL.VIIt~ 2

441 QLQELTLPLT

I 700 OLSSTSTLTVI 69.552

3,LvLL~/L~Dl 6%62

952 CEVVSIFYVTVI 63 98i
K.LI

892 RLSKEKADFLI

51 79

6 GVLSSLLLL'~

iL~ LQLThLVEGVI~~'VQPENNRRP1 49.151
617.1 v

1 Table XI-VI-HLA-A0201--
l0mars-254P1D68

Each peptide is a portion of

SEQ iD NO; 3; each start I
position is specifiad, the I

'length of peptide is 10 amino
acids and the end position
tar each peptide is the start

postion plus nine.
[Start I Subsequence r~~i
901 LLFKVLRVDT' 46.87

QLTEQRKDT 1 42.91
.L.

451 IMRVSHTFPV[~I

I 29.131961 i VLAFTLI VLT ii
NMDEQERME 25.3011

692 RLTVIKDQQG 21361
L I. 2

636 TLVRQLA 12136
VLL11

664 LQVGTYHFRI 21.35.

1883
92 I MGPIRSYLTI ~1

I

II 635 LIFPVESATL 118.471
6

F120 MLNRGSPSG: 17.73
I 6

LIITLPDNEV.L 1)6.5
RQQSTAVVT 1Ii6.21

606 v L91
VQPDPRKSG 1 15.091

8081 L 61

269' LMPSHSLPP 14.02
A 19

365 KAFVAPAPPVi 12.51

1194'

7 VLSSLLLLVTI~1

17291 LVLFNNSITL 11.751,

VGLYVF 171

1 KVTV I
110 2u1

398 LSVGLYVFKV 
II 

I 39 NLETTRIMRV 1 1

18;jAiATVTGLQVIF9.5631
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1Table XI-VI-HLA A0201--1
l__jmers-254P1 068

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 amninol
acids, and the end positionII
for each peptide is the start 1

position pius nine,

PE9,1VTVLAFTLI 7797

I iFYHWEH 7 6

386KQiGIIKOTLNI ,58

2F378 ALEST, .8T

NAFGEGF'VNi

413 v .79!

9[C TVLAFTIVLj6.522i
H6 E-VPG PSAI

116.221

r773 SVLL"T 608
128'fGIVGDSPE~~3

149:!G[ YLTV 5.731

KVLRVDTAG5,2
C_

9 f. VT.. T

Ke~VEEiA t P 5.311

1[L L i429

17 8GSAEYTDWVGt 4.28,

GASL17DTAT L 91

SMNGSIRNG, 6
1054' 353

A i

391jVTNLSPLVTI12799

Table XI-V1-HLA-A0201--
10mors-254PD68i

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 amrino!
acids, and the end position
for each pelptide is the start

_position plus nine,

6 8.6 1.YFRTV2..9.3

OQLNQDHQl

87[ VQS RPP F K V 28

SAGDNLIITL 1278
FGQTEQRKDI

KT
959Y TLFTLIV 2559,

780 NLVEGVTF!7 1

HH_ R i1 2.44011

02' RLT'VTDSDG1

630 GPDELIFPV2.4231

QQGLSSTST i
[68[ GL 'SiI~2.166

4_15'"-i5& STLC 1. 866f

98' 1.782

G7 IEERTSV 1.680

LT LPTA I5

FVLRP\/QRP!,
10' A .4801

457, TSTI]DTFIVITP417

I5.90 [MQ E G DYTFQI 1.367~

L~i
939 JN LI QRY IWDGI12S

Table Xl-V1.-HLA-A0231:- ii
10morers-254P1D68 i

Each peptide is a portion of
1SEQ ID NO: 3; each start

position is specified, the
length of peptide is 10D amino;,

aids, and the end position
for each peptide is the start

position plus nine.

F" NWRVPARR 127

78 VEGVYTFHI180

61 VNNAVOYPPI!~"
v

Table XI-V2-HLA-A0201 I
l0mers-254P1 068

Each peptide is a portion of
SEQ ID NO: 5; each start
position is specified, the

length of peptide is 10 aminol
acidsaiidthe eid positionI

for each pe tn ste start
position plus nine,

rScort
Start! L Subsequence e

1 FGL-EMSEYA
947 SCYADDY'REL103

EMSEYADDYR'I

2 GLE[MSEYAOC.6o

F4i,;EEMSEYADD 0'001

3 EEMSEYADDI 0.000 1

6 MSEYADDYRE1O' I

10 AIDOYRELEKIt

8_ EYADDYRELEJ_-007

TAle X-V3-HLA-A0201-
1Dm ers-254P 168

iEach peptide is a portion of
ISEQ) ID NO: 7; each start
IPosition is specified, the

length of peptide is 10 aminoj
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acids, and the end position
for each pep tideo is the start

position plus nine.

7Start "Sulbsequence Sa

3 ,'RLGWPSPCCA1 .9

1[7 MTRLGWPSPC 9  0

2 TRLGPSFCC0.00
14 LGWPSPCR 0.0

jGPSPCCARC0.00!11

[PSCCAR7KCGI 

8 PCARKQCS'! 0.00

00

6 WPSPCCARKj[006
0

9 PCCARKQCSEI 0*
I 01

GWPSPCCARI0.00

Table XI-V5-HLA A0201-
1 0mers-254P 1068-

Each peptide is a portion of,
SEQ 1I) NO: 11: each start

position is specified, the
length at peptide is 10 aniino1l
acids, and the end position
tar each peptide is the start

_position plus nine,
COr

[Star SubsequenceI
e

9 ETFl-GKDVVGL

3] EDIRKDLTFL 02

8 LFLGKDWG 001

I ISPEDIRKDLT D.00:
6

77 KDLTFLG7KDW V0

a001[4 DIRI DLTFLGJ

21 PEDIRK7DLTF 00
0:

[6 RKDLTFLGKD 0!

F Table XI-V5-H-A-A0201-
l0mers-254P1D68j

Each peptidle is a portion of1
SEQ ID N 3: 11; each start

position is specified, the
length of peptide is 10 amino.
acids, and the end position
for each pep tidle is the start

position pls nine.

Start Subsequence or

ITFLGKDWGLE 0.00

5 RKD LTFLGK 0.00

FTable XII-VI-HLA-A3-
9mers-254P1 08

Ea-ch peptid ia portion of
SEC 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

pos lin plu seight,

Stall Subsequence Isc7orel

F780 NLVEGVfT ;40.50

1 6 SLGPGSEGK IO~
100

681GLQVGTHF1

68b DL-AWW1FEGRI11-0

{T~fl[QLSVGLVVF I.~o

401 TK I ZYTV 9001
NLDPGNYSF 9.00,

ff4:8EFI l R 8.100
l3Fi7NLETTRIMIR 8j000

866 V:V\FYVSR I 5.400j

152Kj EMSYS DDPyJI LS400
9 2 IFFG PIRS YL 0500

879 VBKAAE L-,400

59 LVDSSR1 4,000:
75WLCICCCI<R 4000,

PCT/US2004/001965

F Table Xlt-V1 -HLA-A3l--
9mrers-254P1D68

Each pep tide 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 I
for each peptide is the start

position plus eight.
F trtj usequenc Jscore]

11025 IKSMVSESEF 3.00y1
F[68[ 
816]FgLVELTLQV 2.7001
228 KLERSVL27

IFIi 1ELRPKGctK1 702
7T057 ST T A K 2 0

900 1 FFL-LFKLR 180

41 QLQ ELTLPL 1.80

I 96I/AFTLIL 1.80_01
784 GYTF LRV 1870

74-J SLPPA EL180I

I7 366 :1TYNYEWVNL F1.350

728 F 3L-5NS 0]~

58 6 GLLPGSEG§t 1.3 5 0

.86 LRQLVii
13LLDYGDM ML 1,200

825-~q G GVGLEQR 001
730 LPNSIT [120&

5 40 I TLPQST 00D

105lV~'SNG117 

Q RKIRK.11.200:

[7T6 [iiL 7iVL I 0,9001
J916 VIVQPENNR IL.07,

11,95,1IVLTGGF6 i0

18 LGEGAF 0.900

854 GIVFYHWEH I 0.810

J7j16 'sLL 
7 V LLV000
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[Tbe XI(41 -HLA-A3-
g__'_mers;-254P1 068

Each -peptide is a portion of:
SEQ ID NO: 3; each start

Iposition is specified, the
length of peptie is 9 amino
acids, and the end position,
for each peptide is the start

psition pius eight,
ltrSbsquence fcr

TPNVEL 0,600i

'134NLSQLSGL '0 600
347; LPDNEVELI 107

1621 A SFSCI (t .FO. 60 0

LWVLDSDI 00

T777iLTLEG 0.6 0'

353 ELKAFVAPA 0.540!1

9 QVTYHFRL; 0.540

821j jLQVGVGQL j0.540

299 SGLYVKV .0.540

195 R KKTK .0.500,

44 72I, [KST 0 450i

[i634 ELFE-SA J0405-i

J!1LVIGCAR 04 00,

805 TVEVOPIDPR. 0.400

74ITSTLTVAVK0.0:

LSI3LYFK 225

890 IALSIEKA EV.200,

IFTable XII-VI-HLA-A3-
9mers-2514P1 068

IfE-ach peptide is a portion of
SEQ iD NO: 3; each start
position is specified, the

Ilength of peptide is 9 amino
acids, and the end position
for each peptide is the start!

posiin plus eight.

136 8 LFSfAC

J]F_26§GDPEDIK F0IR9l

960 TVLAFTLIV _.180

F841 EVARNLHMRI010

T~able Xtl-V2-HLA-A3-
L.i2rers-254P 1168

IEach pepfide is a portion of
SEQ ID NO: 5; each start
position is specified, the

Ilength of peptidle is 9 amino
acids, and the end position
for each peptide is the start
j position plus eight.

1 E G -LEEMSEYA j9007

F-7 SEYADDYRE i0.001
8-1 YADIYRELE001

Tal >$IV3-HLA-A3-
1 Orers-254PID68

Ech peptide is a portion of1

ISEQ ID NO: 7; each start
Iposition is specified, the
length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

Table Xll-V3-HLA-A3-
g mers254PD68;

IEach pepfide is a portion of
SEQ ID NO: 7; each start
positon is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight.

Ftart, ,Subs-equence ;jSccrae
SPCCARKQC bO.01I

1~ 10 CAKCE 0.P0001

1FI F~ PCCARKQ 1F00]

Table XII-V5-HLA-A3-
9Omers-254P1 068

Each peptido is a portion of
SEQ ID NO: 11; each start

position is specified, the
Iengqtn of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

Sa 9 sequencei~e

7_ "DLTFLOI D"W 

8 1LTFLGKCWG, 0,005

F[ TFLGKDWGL .00O4I

7 IRKLTFLG 0.000D

PEIRLKDLrlj 0 =00

lDrmers-254P1D63_ 

Each peptide is a portion of
ISEQ MD NO: 3; each start
IIposition is specified, the

I length of peptide Is 10 amino
acids, and the end position

1for each peptide is the startLposition plus nne.j

Sart, S ubsqene.. c

934 HL\NMENIQR~ 00

{341 FTLPD EVE 

5_4. VLDSDIKVQI< I00
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LTable XII -Vl-HLA-A3-
-10Omers-254P1 068

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 amnino:
acids, and the end positionIfor each peptide is the start

position plus nine,

687GTHFLTK 00

844 1[ LLNVLDSDIK [2.
00

20.0

188B NLHNIRLSKEI' 10.0

93FTWVLCICCCK 75

655 IVYHAEHVR

955 !SIFYVTVLAF

13 LLVTIAGCAR60

600,
[825 GVGQLTEQRKF, 00

518 ALIVNNAVDY60

__0

493 'JLOGNY SF 0

8651 TVIVFYVQSR 54
405

L'86 I LLP3SEGA~ 0

472, EINGPFIEEI( .0

710391! TIFSP.EKMER 40

907 [RVDTAG.CLLIK

IC~
9971 ILDNMDEQE

[394 NLSQLSV.GLY

VVQPDPRK'30:

Table XIII-V1-HLA--A3-
l0mers-254P1 068 i

Each peptide is a portion of
1SEQ ID NO: 3; each start

position is specified, the
length of peptide is 10 amino:,
acids, and the end position i
for each peptidle is the start

position plus nine.
1 Scor

StIubsequenceI
ZiKt-2 I

FI 981 VL TGGFTWLC! 2 790

14 'ILVTAGCARK2Oj

[878] KVLKAAEVARl

F42EMSEYSDDY&: 0

F112 1 QLLDYGDMMLI .0

777 QTNLVE Gy~Y~i i.

i[ooo1 NMDEQERMELi 80
FN- 0

401 :GLYVFKVTVS 8

I895,KEKADFLLFK 102

128~ GI\NGDSPEDIIi3F

9 2 ISKMGPIRSYLT 1.35i

5786 HLSAMQEGY 1.1,

08.2

21TSGEVLEK 120

I4901 RLSNLDPGN!1.20i

[700 GLSSTSTLTV 1211

-100 FLT FVLRPVRF

[76 R CYLVSCPK" 1.001

'36 I TLVRQ .VLL F
1

1 828 ij QLTEQRKOTL 10.90

Table XIII-V-HLA-A3-
1 0mers 254P1 068 V

Each peptide is a portion of1

SEQ ID NO: 3; each Start
position is specified, the

length of peptide is 10 amino,1
acids, and the end position 1
for each peptide is the start;i

-position plusnine

Start Subsequonce e

67 SAVEMEN ID

5 

'0
843 LLNLDSI I0.90i

I561VlVQP YL1Wi
14 TVVPE'NMRI

F862! DLSTVIVFYV 01

781 1LVEGVYTFH-L 108
F I 0

780 1NLVEGVYTFH1[10.7i

892 RLS(EKADFL

;39 ,1f NLETTRIMRV 06

35 [VISPNLETTR 060

[406 1 I VTVSSEl AF 1j 00

6921 RLTVKDQQGL~ 

F247 F' VLEKEKASQL06

120 hALNRGSPSGlI I0

45 F *MRVSHTFPI/ I .0
t~i 0 1

481 FKTSVDSP)/LR 0.60

r419 !FVNVTVKPAR ,%0

F16 GEGFVNVTVKI1

[101 ELRPKYGIKH, 'o
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~Tble Xl-V-HLA-A3-
I Omers-25411068

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 10 amino:
acids, ani the end position
for each peptide is the start'

.position plus nine.

SoiStart Subsequence

F.0-,

[226 KLPERSVLLP 04

17 iVQRPAOLLDY 05

681TVTGLQvC.rYl 05

91 LLFKVLRVIJ 05

65LFPVESA7LI

7804j ATVEVQPDPR F.4 5,

872 fQSRPFF KVLK 0

1054 MNGSI RNGA
11054 4-

IAGC

396SQLSVGYVF I
[939 NLIQRYIWVDG 0.0

F7fCICOCKRQI(R

684LOVTYHFLO.

7 VLSSLLLLVT 0.30;
10

7 TDEIS 0

324 lSPTTAPRTVK 10.301

1 030L7269 LMPSHSLPPA 10

217 IYLNESASTPA 0.3

73STDDQRIVSY

1- 1 C L C S H G 3 i

I~Taie~lt-V1i1LA3-
IL lmers254PD68 

Each peptide is a portion of
ISEQ ID NO: 3; each start

position is specified, the
length of peptide is 10 amrino.
acids, and the end position
for each peptidle is the start

-position plus nine.,

F[t tSubsequence i Scor'

223STAKPE 0.1

181] YQGEKQGH,j

[729 1 LVLPNNSITL027

60 TVLAFTLIVL 07
07

6 GVLSSLLLLV 02

F96 7 I VLTGGFTWVL 0 2

149- GLEEMSEYSD
0j

!557 HQI\'LYE-WSL 24

[,90 MQEGDYTFQt~

504 1 WSLGPGSEGI(, C.22
5

741lQE~LPL 0221
44GLVELTLQV 0T0

93F T IRKKTKY 0.20
0j

X1 Tal XI-V2-H LA-A3-I
l0mers-254P1D6(8

Each pep tide is a po rtion ofI

SEQ ID NO: 5; each start
position is specified, the

length of peplidle is 10 aminc i
acids, and the end position
for each peptide is the start

position plus nine.

FarSubSeq~ience So

S0.40!
9 YADDYR ELEK 1 

F able Xtll-V2-HLA-A3-
Tlomers- 54P1D6

Each peptide is a portion of
SEQ ID NO: 5; each start li
position is specified, the

length of peptide is 10 aminoll
acids, and the end position 
for each pelptide is the start

position plus nine,

~'jJGLEEMSEYAD07

EEMSEYADDY, 61

7 SEYA0YRE

1 WGLEEMSEYA, 00

8 MSEYADDYRE!

3F 1 LEEMSEYADD] O001

10 DDYRELEKD! 00

_00

8 YADDYRELE! 0,

FTable xII- v3-L-3
K1Orners-254P11D68

-Each peptide is a port on ofI
SEQ ID NO: 7, each start
position is specified, the

I length of peplide is tO amino:
acids, and the end position
for each peptidle is the start i

Position plus nine.

IStart Subsequence So

3 RLWPSPCCA 0

4IMLG PSPC__ 0<

2 RLGWPSPC;Cl 0.00,

CCARICSG 0.00

7i~9 0i
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Tble -V-3-HLAA3TT[
10mers-254P1D68

Each peptide is a portion of
SEQ ID NO: 7; each start
position is specified, tile

length of peptide is 1U aminoi
acids, and the end position
for each peptide is the start

position plus nine,

SrtSubsequence Sa

WPSPCARKQ0.00

Table XIII-V5-HLA-A3-
l0mers-254P1D68

Each peptidle is a portion of1
SEQ ID NO: 11: each starflt

position is specified, the
length of peptide is 10 amino
acids, and the end position
for each pep tide is the start

position plusnie
SatSubsequenceScr

4T DIRKIDILT 002

1 S PEDIlR KLT101

7 KDL TFL G KDW 00

6 -RKDLTKR co

[Table XIV-V-HLA-A1 101-
9mers-254P1D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position ptu s eight.

'lS-tart SuI-bs quence Scre

[6 8 iAVEMENIDK 114.000;

18702 iY9 K 2.00S0R

Each peptidle is a portfionWo,
SEQ ID NO:3; each start
position is specified, the

length of paptide is 9 aminoI
acids, and the end position
for each peptide is the start

Position plus eight.

F~atISubsequence 1 Score
F7057 STLTVAVKK 160

L R. 7 KTk 1 s d6
F825 G -VGQLTEQR Fl 20011

52! K'M SR 1 200
1743. FRIVSY \LW 0I 720

ILI77 CYLVSCPHK 0,1 

6jSGFPG SEGK I1100
88 TYHFRLTVK 0,400-O

805 7TVEVQPDPR IF00

_177 L MRLS,K0360,
F5iL FqW TFLRtV 0 .2401

L~u1 LPNEVELK0.200!

68.1QVGTYHF.0.i

F25-8 EQSSNSSGI(6
39 1 NLETTRII[uT

I 111 ~SEDIK [0.1201'
13 8 FR7PL-PLGK 10.120,
8841, EVARNLH MR'0!

68~ 7 J[I-Y LTV O12

f281'jELSSV EK 012

.eeLlYy R 0.120-

II 0. 120
F FP TTA PR-T~ W

16_FKDLLQPSGK I 0.0901

967 I'VLTGGFTW I000

8067,[EVQPDP RK1O,090

598 Q1-LTDS SR IKL.801

Table XIV V1-HLA -A1 101-
9mers-254F1D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

1length of peptide is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight.

Fstart]FSbsequenoe Score
7656j1 VFHWEHVR 0'0

[T5WVLCICCCKR~J0.0801

1'I!SREKIVER 0.0801

N7.F:vL EQR6DI66 12

6 85 !QVGT'HFRL 0.60

I429 RVNLPPVAj 10.0601

F10 RPKYGIKHR~ 1100
RVTAGCLL IF0.60

147 VSHTPVV I 0601

846, NVDSKV fI0'i

406] KVTVSSENA 06

839 qlAVLLNV :0.054,

1y 40 LRfL Lr

1224 TPKER I 07040'

I ITTh'NYEWNL I 00401

[165s], .IFY"E YHV 10 040!

.9781 1CC0RQ11

4~7.1 INGPFiEEI 110.0Jq
81 GLVELTLQV .9036I. 4F GVYHWEH~O06

[.L74z -l N C2 CKJ P0030 j
1.98I SVLYVFK 11LO.03701

481 KTSVDSPVLIF0030

68DLWW FEGR 10027

j[i GYVFKVTVO02j(j
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Table XIV-V1-HLA-A1 ID1-
mrrS24PID6B

Each peptide is a portion of;
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amnino;
acids, and the end position
for each peptidle is the start

position plus eight.

FStar. SLbseq6ence j Scored
[GLQVTYHF 0.024;

[889, LHMRLSKEK 0FO020,
382] QGEIKQ-GHK 0020-

980 FCK RQK R TK 0020

8481 LDDIKVQ =0020

773D9 [VAT NL 0020111

'465 '1YHEE 0.0201

F704 TSTLTVAVK 0.2i

78 ~EGVYF 0
f37 FLVYRQLA VLL0 2

,73 SPPFKVLK 00.20,

581 Q[TPYLH LSA 0 07.P2

28 4 S VTVEKSPV 0F09

VSFYv-QLQEL 0 020

TlaleXIVV2-HL11A-A 1O-
mers-254P1 068

Each peptide is a portion of
SEC ID NO: 5; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

"position plus eight.
StartIJSubsequence SEcore!

[FTFA 6RELEK [FR 0

FT, JGLEEMSEY) 0(21

8 YADDREE 0.000j

,Table XV-V2-4HL1A-A1IO-9mers-254P1 D68

IEacr-i peptide is a portion of,
SEQ ID NO: 5; each start
position is specified, the

length of paptide is 9 amino
acds, and the End position
for each peptide is the start

position plus eight.

SatSubsequceI Score~

7,!R P EYDYEQ .900

3 I EEMVSEYAD .00

Table XIV-V3-HLA,-A1 101 
9mers-254P1 068--

Each peptide is a portion of
SEQ ID NO: 7; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptlde is the start

position plu3 eight.

St artij Subsequence IScore,

[I~S 0.0F12

I ii GTSP L 0.01
I[ R I LWPSOCA0.000,

7 PCARKQ00

TI 
L mers-254P D68

Each pep tide is a portion of
SEQ I D NO: 11; each start
position is specified, the

length of peptidle is 9 amino
acids, and the aid positlon
for each peptide is the start

position plus eight.

5 RKDLTLGI( 0.120

9 FTFGKVI0.006

F -(TFY I. 0.002.

FPDIRKDLT7700

9iTable XIV-V5-HLA-A1 101-9mers-254P16

Each peptide is a portion of
SEQ ID NO: 11; each start

position is specified, the
length of peptide is 9 amino
acids, and the end position
for each peptidle is the start
1 position plus eight.

Start S~bequece' corej

7 KDTFFLG K !.99

1F F PEDIRKDILT: K0001

Table X'/-V1-HLA-A10I-
l0rnors-254PiD63

Each peptide is a portion of
SEQ I D NO: 3; eachstr
position is specified, the

length of peptide is 10 amino,
acids, and the end positi on

Ifor each peptide is tihe start
position plus nine.,

Start'! Subsequence rI

907 11RVDTAGCL.L 2,

![825 IGVGQLTEQRI< 6 00;

687 GTYH-FRLTVI 

414 I[-VTIAGCARK 20L 0

[805 1TVEVQPDPRK 200

973 FTWLCICCCK ~Io6

01

[703. STSTLTVAVK

65 IVFYHWEI-VR 080

667 SAVEMENIDK i 06

65 TVIVFYVQSR7 0.601

16141" TVIVQPENNR 0

89F QSRPPFK 0,
,.0
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Table XV-V1-HLA-A1ID9-
1 Omers-254F1 D68

IEach peptdce is a portion of
SEQ ID NO: 3; each start

lposition is specified, the
length of peptide is 10 amrino
acids, and the end position
for each peplide is the start

position plus nine,

Star Subsequence l[I a

481 I KTSVDSPVLR 1.0101

38YQGEIKQGHK; '0

F1OLTFVLRPVQR., 0.401
I0!

[346] TLP.DNEVELK I00

047 IVLDSDIKVQK0
[419 i![VNVTTVPAR; 040

844 LNVLDSDIK 0.40
0

241 TPSSGEVLEK: 0

H397 QLSVGLYVIl''6,

[895 ',KEKADFLLFK

934 {HLWIMENLIQR! O.R

139 TFSREKMER 0,32

804 [ATVEVQPDPR03

:0

858NLHIMRLSKEK" 0 20

223 STPKLPER0 201

82 I PHr<ENCEK 0 2
[324VISPTTAPRTVK' [o20i

377 HPTDYQGEiK 2

F_6 lLVLssLLLLV 0C181"

597 FQLKVTDSR01

I able XV-V1-HlA-A11OI-
lorners-254P1D68I

Each peptide is a portion of
SEQ ID NO: 3 each startl
position is specified, the

length of peptide is 10 amninoj
acids, and the end position i
for each peptide is the start

poiinplus nine.

Start SubsequenceScr

9783 RQKRTKIRK( 0.18!

[416 GEGFVNVTVK 01

1 043: ,RE M ERGNP K 0.18

0121

982 KRQKRTIRa

[472 EINGPFIEEK 0

0;

0

10071![ fELRPKYGIK 009!

977 CICCCIKR 10081

35 VISPNLE TTR

9.3~ ',NPGN iSFR K

['997 I ILDNMDEQER,00

[321 LPISPTTAFR
0l

i870 LYVSRPPFKVi 0.06

11 008,

257 Q7EQSSNSSGK' .6

0 i

781 L/EGVvTFHL 0.06

F960 TVLFTLIVL :006

0

ii able -XV-V1-HLA-A1101-
10lmers-254P1 968

Each pep tide is a portion of
ISEQ ID NO: 3; each start

position is specified, the
length of peptide is 1 amino;
acids, and the end Position
for each peptide is the start

.position plus nine.

Subsequence

591 QEGOYTFOLK.06

0.0611219 NE S A S T P.APK

11729 FL'/LPlINSITL ,0.06

0r

0.04F575 ;,VVMQGVQTPY~i.

1 3 0 W'GDSPEDIRK 04

120 ::CARKQCSEGR 004

0,

888 ARNLHMVRLSK 1u-'O

286 1ITVEI(SPVT 004'

717 SPPRAAGR 0.041

L5 Y3DYRELEK .04

336, TVSAGDNLII '10,041
'0

[386 KQGHKQTLNLC1 003

1824 PPVAVAGP)K 1 0,03

0
0,031

1164 'WSLGPGSEGK 003

985- fi 7o 6 3

92KTKYTILDNM 00

IVTVLAFTLI 003

003119_67_'1 IVLT GGF'FLIK
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Table XV-V1-HLA-AI 101-
1 Omers-254P1 065

Each peptidle is a port on of
SEQ ID NO: 3; each start
position is specified, the

:ength of peptide is 10 amino
acids, and the end position
for each peptidle is the start

po0sition plus nine,

IStartC Subsequence SCor,

F [Q W RLtRKT 0.03:3 91JL 00

4361 AVVSPQLQEL i0.031

7539 ITILPQNSITL7 03

F72 7 HVLVLPNNS1 03

684 LQVGTYHFRL i0.02:

.7

106RMELRPKYGI O 

830 [TEQRKDTLVR[2

12EMSEYSDDYR

988 IRKl TKYTl02
L L~ 49

700 GLSSTSTLTV 0,021

125] GIWOOSPED1 00 iO2
4

979] CKRQIRTK,,

423 TVKPARRVNL J021!

958 YVVLAFTLI 02

7680jTTGLQVGTYl 1"

36 TNYEWNLI 2
1061, NGASFSYCSK 102t

El 9STEH NSSL M V 102

0'

Table XV-V-HLA-A11OI-
1 Omers-254P1 068

Each peptidle is a portion of
SEQ ID NO; 3, each start
position is specified, the

length of peptidle is 10 amino!
acids, and the end position
for each peptide is the start

position plus nine.
Start~uoseq Scor:

i~ rtSuseuence
e

872 QSRPPFKVLK F00

Table XV-V2-lILA-AI11-I
10mers-254P1D68

Each peptide is a porticn of
SEQ ID NO: 5 each start
position is specified, the

length of peptide is 10 amnino1acids, and the end position
for each paptide is the start

poiinplus nine,

one cor~
Strt" Subse qu 

9 '040
9YADDYRELEK I

F EMSEYAD0YR02

I 2 LEENMSEYAD F0

4VEMSEYADDYF30

1 GLEESEYA 

F .0

0.00
SE 'AIDDYEL 0

00

3 LEEMSEYADD[",O 0

6MSEYADDYRE 0.00 1
10

1_0 ADDYRELEKD [0

FTable XV-3-HLA-A11OI-
10mers-254P1D68

PCT/US2004/001965

Each peptide is a portion of
SEQ ID NO: 7; each start

position is specified, the length
of peptide is 10 amino acids,

iand the end position for each
Peptide is the start position

plsnine.

Sta7rtTSubsequence Scorea
GWPSPCCAR 'FO

MTRLGVVPSPF
0.001.

10ICARKQCSEGi 0,000

F-17 PCF ARKQS 1 0,0001

2 T[GVVPSPC7 0,00
6 WPPCCAK 10.000,

ITable XV-V5-HLA-A1101-

Each peptide is a portion of
SEQ ID NO: 11; each start

positio)n is specified, the length
of peptide is 10 amino acids,
and the end position forch

peptidle is the start position
-plus- nine. 

[Start Ibeu iScore

ITLKV 0 040
GLI

!RKLFG 0.040
K,

DIRKDLTFL ooo
0.000

10 EPEOJKDLI .00

2 FEDIKDL000

SEDIRKLF

L I FL K 0.000

L R K D L T FL GI 0
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I Table XVI-VI-HLA-A24-

Each peptide is a portion of
SEQ ID NO. 3, each start
position is specified, the

length of peptide is 9 amino)
acids, and the end position
for each peptide is the start

position plus eight,

Stari Subsequence Scre

159]DYRELEKIDL 28r80',0

155 2640.155EYSDDYREL
00

786,9 1,FYVQSRPPF 150.0!
007 [TYNEWNLI90.00!

{6361 IFVESATL IP30.00

943 RRIDGS 5.001

1 14.401228! KlPERSVLL

92 KMGPIRSYL 13 -44

F -0

2.ERN 134!

676 K/IATVTGL7 12,0

0

11 201
814 KSGLVELTL ,6

0

FYVTVLAFT~00
100

1012 KYGIKHRST100
0.

1!01 SEHSSL I9.0
441_ QLCELTLPL 

5j I~h~T K IN840

4 81 KTSVD)SPVL 1 8.000i

[4 6]LPPASELC 7.920

FTalte XVl-V-HLA-A24- I9mers-254P1068
Each pep tide is a portion of
SEQ I D NO: 3; each start
position is specified, the

length of peptide is 9 amino
acdcs, and the end position
for each peptide is the s tart

position plus eight.

Start Subsequence V !orj
F216 HLNEL_ T75 001

2i[ YVFKVTVS 70

69 L KDQQG L 17 2001

2 85 VTEK L 72CC
327 TAPRTVK<EL 66 CO

437 WSPOQXL 16~)336

836TLVRQLAVL 11 60001

439 SPQLQFLTLj 6000

6[GVLSSLLL 00
829 'IT LTEQRKDTL O

540 TLP QNS ITLJ 6.00
821 TL QVGVGQL 6.00010

15 591 GVQTPYLHL I6.000'

146,T,,PVLRLSNL 6.0o00I

WSFYVTVL lb16.000
20TTIPSSGE 16.000'

53 3 AGPNHTITL j16.0001I

[179 ,SAETTMWGL,[6700i

558 QILEIL l61
267 1ELPHL 600

335 TVSADNL ._0001

F(9 7If6GLSSTSTL 6oo00

F Vt5LLL 16.000

Il7FLAVLLNVL576
I,2 QSRFKVL AF.6

73 SNAVISP 

[469 HWEEINGPF 15.040

57 LVYTFHLP.VT 1j!5.000

F71 'VWFEGRCY 1'4,800,

[Table XVI-V1-HLA-A24-
L9mers254PlD68

Each peptide is a portion of
SEQ ID NO: 3; each start 1
position is specified, the

Ilength of peptide is 9 amino i
1 acids, and the end position i

for each peptide is the start
position plus eight.

553 SSDDHIVL,4.800,
F 809:_QPD PRK I480

837 LVRQLAVLL1400

768 DGDHSVA 14,8001

[39 'r'VTVLF LL J4.8001

62E VAG PDKL RAOq

5385 [GQTHFr 40001
261 SNSSGKEVDL i4.000'

577 M5GVQTFYL14,000

1483 1 SV0SPVLP~L4L,00

36 iY2 EN 14.000
Z 3 SHLWMENL 1I00

96 VLAFfLIVL401

611'ZILSSKDFi 14.0001

72_:AGGLVL'I56o

I F6- l-A-GPD- I- 3600-1

4637600,

965! TLIVLfGGFJ7137601

1025 V~hVE 

142 PFL GKDWGL 3000

683~~ -LV T H o 3.00

16 7 I LLPGEA 1 300
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Table XVI-V1-HLA-A24--1
9mers-254P1 068

Each peptidle is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peplidle is 9 amino
acids, and the end position
for each peptide is the start

position plus eight, l
strtjFSubsequenceSce

3-49 J ODNEVELKAF 30

Table XV1- LA 2
T9mere-254 1 D68

Each peptide is a portion of
SEQ ID NO: 5; each start
position is specified, the

length of pepile is 9 amino
acids, and the end position
for each pep tide is the start

___position plus eight,

L atISbsequence Scoreli

71 EYADDYREL :240
00_ 0

YD DYR[015

F 3 E EEMSYA DD 0EO CLO

2 LEEMEY A 0.002

YE 0001

Table XVI-V3-HLA-A24-
gmers-254P1 068

Each peptidle is a portion of
SEQ ID NO: 7; each start
position is specified, tine

Ilength of peptide is 9 amino
acids, and the end position
for each peplidle is the start

position plus eight.
Start [Sbsqunc Scre

757 GWPSPC!CAR' 0.015

F 10_1 FCA R KQCS E0,1:

7 PSPCCARKQ 102

Table XVI-V5-HLA-A24.
9mers-254P1 008

Each peptidle is a portion of
SEQ ID NO: 11; each start

Position is specified, the
length of peplide is 9 antino'
acids, and the end position
for each peptidle is the start

position plus eight.

Start SubsTeuyenceScr

7 7 T LKD VLW 30000

73 IIKDLTF V -foo
V7DRTF .3oo F

I f_:LTFLGKI 0,02,

-4 iiRKDLT'FLG 0001

1 RED IRKELT 0 00-791

Table XIVl-V1-HLA-A24-
11 r eres-254P 1068

Each peptide is a portion of
SEQ IC NO: 3; each start
lposition is speifiecl, the
lncth of peptide is 10 amino'
acids, and the end positon
for each peptidle is the star

posilion plus nine,

F957 1'FYVTVLA TL, 360 
00

00

89IRQLAVLL>JVL- 028

[93RYIWDGESN,5.0

97KDFLLFKVLH
5S2

[402 LYVFKV~TVS _1
9 SyLTFVLP :10.50-

1321 D[SPEDIRKIDL: 10 08

868Jl VFYVQSP A10001

Table XVII-V1-HLA-A24-
10[ lne rs-254 P I05E 8

Each pep tide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length ot pepile is 10 amino:
acids, and the end position
for each peptidle is the start

position plus nine.
[Start CC SuIqeceSoe

10 3 2 EFSQTF 10.001

92RLTVIKD(QQG 19, 600,

5 61j LYE WSLGPG 90001o
[29l LPERSVLLPL 8400

[T FIYSNAVISPNL 8.00

8 92 RLSKEI(DL801
SRARAGGRV

HLV
IlL 8000j

17722 [R79201

236 ILPSE 7920l

345 ITl-PNEVL :7201

1_367 TYNYEWVNLIS 7.500!
7 SYLVWIRDGQ750

751 

[20 7.2 001
9-67 IVLTGGFTW L ,7.200J

836TLLALvL! Y55 i
393 LNLET VG 7.200!
72 9, LLPNNHTL 01

VQPDPRKSG,
608 L 7.200,,

[11]QLLDyGDMM!17 2001
-j L I
30, YSNAtVSLP',7.000i

VAVAGPIDKE, 6 26] L :6.600

V~~~1L H[ LYWL6.0001
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STable XVI-V1-HLA-A24-l0mes-254P1D68

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 i
for each peptide is the start

position pius nine.

!LQVGTh'HFR!684 L 16,000

iDLIQAL 6.000!
590O MQEGDYTFQj 6.000:

43 SPQLQELTL'F6000,
7fV KIoL .00

82 TQVGVGQ1[80 L 6.000

276 S GE 6.0001L

17I SAEYTDWGL.OO

486SFVLRLSNL 6.7000

[578 L 6,000i

[38 SAGDNIIL 5.760!1

769GSDHSVALQ; 560

9[726 LTIt T7 5.00

31TTA§PSi:PEL 1 5.280

8[93 L LSKEKADLLL 4.800,

ACCDLSSCD 480

63 LlFPVESATL480

i423~ I ,0

44ELTLPLTSAL

{Toble XVII-Vi-HL.A-A24-
K 0niers-254P1D68 I

[Each peptdce is a portion of
SEQ ID NO; 3; each startIi
position is specified, the

length of peptc is 10 aminoi11
acids, and the enc position
for each peptide is the start

position plius flifl..

I [EiRWN LHM
884 L 4.8001

38 EIKGHKQT11.80 0 1
532 FNNAGPNHTITLI 4.8001
52] 9SSDHIVL 4.800j

81 VQSRPFFKV 40
-L

17"GSAEYT DWGI 4,800'

220 ES PKLI4. 40

81 DPRKSGL E 1  I81 4.4001

[95 LTG 4.000l

141 LGKW 4.0001

61, _i 61o

Lg i 4.0001

EJAqDNI401,

854i V~lRAHSL,, 4.00

OSGHGHCDP1
9 1 7 [I4.000l

931 MEN 400

365 FETTYNYEWVN 4.000

Y J EVViFVT'/Lj L.f29i
2261 API(LF RSVL 0 0j

701AWNVFEGRC I7 Y01. 1 4,000
YL I

17 '8 
FT (t 3.600

42ISNLDPGNYSj30
F F

1024' 3300;
Fi

Ft C RMER PKYG(9I 30 00

{17 NLVEGVYT ILtQLO j

ITable XVII-VI-HLA-A24-
1 Omers-254P1 D68- _j

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 10 amino,
acids, and the end positionI
for each peptide is the start :1

_position plus nie..-

~quen ce..

682 [TLQVGTYI-1i 3000

688 AMQEGDYT300
938 MGIS F3000'

10 SSENAFGEG 13Q00 0

EI[396 SQLSVGLYVF1 .3 000
648 ,,ISSSDDHGIVFI 2.400!

64 L -SCDLAVVWI F.0F 2400__

Table XVII-V2-HLA-2-

L lmers-254P1 D68
Each peptidle is a portion of
SEQ ID NO: 5; each start
position is specified, the

length of peptidle is 10 amino
acids, and the end position
for each peptide is the start

position plus nine...

Scor
Startf Subsequence e

1EYADDYRELE i 0

7 ISEYAD DY ELI, 0

17' VVGLEEMSEYAII01
1 0

2, GLEEMSEYADI0~
6 8SYDYE00

EFMSEYADDYE 0.01

5 ESEYDOY 0.01

3 EEMSEYADDJ J

10 IADDYRELEK 10.01
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Table XVII-V2-HLA-A24-
1 Omers-254P1 068

Each pep fide is a portion of
SEQ ID NO: 5: each start
position is specified, the

length of peptiide is 10 amiino I
acids, and the end position
for each peptide is the start

position plus nine.

[S~tat, ence

Table XVI I-V3-HLA-A24-
1 _mr-5P 6

Eachp ppbde is a portion of
SEQ ID NO: 7; each start
positicn is specified, the

length of peptidle is 10 amino!
acids, and the end position
for each peptidle is the start

position plus nine,

Start Subseuence So

3 RLGWIDSPCCAil 0

6 PCCARKQCS' 1 0 11

0

7, LPSPC ROK O

5

2 TRLGVIPSPCCI 001

6 VSPCCARKQI 0.01
S3'

[4 GVVPSPCCAR-I001

CCARIKQCSEG 0 0I

Table XVII-V15-IHLA-A24-
l0mors-254P1068 i

Each peptide is a portion of i
SEQ ID NO: 11; each start

position is specified, the
length of paptide is 10 aminoi
acids, and the end position
for each peptide is the start

position plus nine. j

scor!
Start: Subsequence e

LTFLGKDWGL E0

3 ,EDIRKIDLTFL 0.60 I

SP~DIRKDLT 01

100

0.03

2. ,EDIRKDLTF0.2

4 DIRKDLTFLG 2.

8 DLTFLGKDVG' .0

6- RKDLTFLGKD 0.00r5 IKDLTFLGK 0
Table XVIII-V1-HLA-E7-

9mers-254P1D68
Each peptide is a portien of

SEQ ID NO: 3 each star"
position is specified, tnelength of peptidle is 9 amin o

acids, and the end positicn
for each pelpide is the start

position plus eight.
Start Sutsequ enced iScore'

837 LVROLA j2000

[865 LVARNLHURL 1 

627 AVGRKEL oo

[105 RPVQRPAQL:

j486 ,SP)/.LRLSNL 80.000',

439 PQLELT 8900i
01

[872 F SRPFV

F3 238 APRTVKELT

136 DIRKDLPFL40F6

Table XVIII-VI-HL4-B7-
9iers-254P1 D68

Each peplidle 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.

Str1Subsequence: IScorel

[133 FSPEDIRKDL 3L600

267 EVLMPS-SLF300

000i

437 VSPQQEL 0.00I
0

F20600!

685 !'QVGTYHFRL: 16

[773 SVALQLTNL

175, EPRGSAEYT200

6.GVLSSLLLL 200

958 fYVTVLAFTL 12000
I0

1226 I API<LPERSV!

[221 !SASTPAPKL I100
i 0

327 TAPRTVKEL 

676 KA7ATVTGL7 12.00

81 KAAEVARNL 12.001

[723t AG GR H L 11200

511 ATNSTTL
35E9 PAPETT9001

I 483; -SPvLRL, 9.000
F3JPPTGV S SF &0

2 96. TGSTEHSI ]8.00I
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Table XVIII-V1-HLA-B7-

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino;4
acids, and the end position
for each peptide is the start 

position plus eight.I

Stat Sbsequence. Score,:

37 sIPNLETTR 8.000:i

377 HPfDYQGEI .0

F92 jKIVKGPIRSYL .000
[723 ARGRIV 600

343 TLPDNEVEL 4.000

12 SAVISPNLl[4 000

[1321 TLQjVGGQ 4 0-0)T

[R18 1 SGHG HCDP L 00

81 [.LK1,FSGLELTL 00

6 9 9 G L S S S T L 4 .0 0 0

968 ITGGHWLK 4. 00
932 CSHLWMEN 4.0001

r58Q F4 2-LI00
27 HSPPASEQjJ 011,O

7-L7 -1(
fKqTLNLSQ [1 0

"8.3j LEK FL J14,0W~

r7 F oYQIPYL 4.000]
[27 YL IRS T 1 0

FK [LKPV [4000
2 661 FTEKPV 4.000 I

3-355 LT VSAGONL 4.000

[1591fYRELEKOL 40CC

Table XVI Il-VI -HLA-B7-
9rners-254P1 068

Each pep tide is a portion of
SEQ ID NO: 3; each start
positioin is specified, theI

length of peptiide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight,

S ubs L eq

[f5 TGVjLS SLLL 4,000
337 FQGHKQTLNL I400 01

48 KI _PV L 4.00

339 ANL I ITL FL0
FONMOEQER 3.0001

1096,; PVQRPAQLL 1390

[3o SPTPTS 120001

811 GiLE ;12,25rn

270 qD rE TDFi7d 0

465 K ISHEI ;2.000:

60(4 SS RQQSIAVI 100
2 EGTYSNAV 2)00

52 F~v'DTAAI 2.OOQ

72 1_I A -RAGGRHVL 1. 800

53 ANGhHjli 1.300,
618 P QNNPP iT9I8

517]ALVNVI18T
621 TI\IRPVAVA'1.5001

FTabe XV1I-V2-HLA-E7-I
9msers-254P 1D68

IEach 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 peptidle is the start I

position plus eight.
Itet ubecl ~o

7 YADREL 10.4001l

47 EMSEYAYj 102101

[7 YADRELE 0,0131
[77 EEMSEYADD 0,003

7 !7 SEYADDYR 003

[77 SEYADDYRE [01
9 IADDYRELEK [oIDKl

TableXV -V-LA-B7- I

Each peptide is a portion of
SEQ I D NO: 7; each start
position is specified, the

length of peptide is 9 aminoJ
Iacids, and the end position
it for each peptide is the start

psiion plus eight.
'S tart Sbeuence Score

I SPCCARKQC 
68 13.CC K 000

3 LGFNSPC 

_1 I[MTRLGWPSP 010
4- [L-w-PS-PCCA 0-100

2 TRfLGW PSC010

F7CAR 1C 0.0021
5 W S CAR rO 00

LTable XVIII-V5-HLA-B7-
rners-2541P1D68 

Each peptide is a portion of'
SEQ ID NO: 11; 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.

3F: DIRKLFL 140.001
9 Tj[FLGKDWGL 040
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TTable XVIIl-5-HLA-137L-
9mers-254P1D68

Each peptide is a portion o
SEQ ID NO: 11; 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.

[Strt!Subeqence: Score

7 [PTFLGKDW0 020

LTFLGKDWG 0 010;
2 DIKLTF 0.002,

4 IRlKDLTFLG 0.001
6 FKDLTFLGKD0.1

RF LFLK 0 0

Table XIX-V1-HLA-B7-
10mers-254PI D68

Each petide isa portion cf
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 amnino i
acids, and the end position
for each peptdle is the start

position plus nine.

Start Subsequence r

~800.
81 PISGLVEL,
L II,000'

226 APKLPERSVL
240.

3121 APSESTPSEL 000,

240
2 APPTGVLSSL

P720 RARAGGHVL 180.;

1O7 RPVQRPA"LL. !2.

[328 APRTV1ELTV 1120,'
~00~0

F1 FLGK DWGL 80.0
60.0:

436 IAVVSPQLQEL6.0
iF 001

:662i H E M50.0;
66 VRGPSAVEM o

00

F423 TVPARRVN.Liuv

Table XIX-Vi-t-LA-B37-
_10ners-254P1D53__

Each peptide is a portion of
SEQ ID NO. 3; each start
position is specified, the

length of peptide is 10 amnino
acids, and the end position
for each peptide is the start

position plus nine.

ta iSubsquence scr

F229. ;!!LPERSVLLPL 24,

I 00
11I "LETI 00

284., SWVEKSPVL 20 0i

2001967; IVLTGGFTWL 00

S960 TLFJV 0
F-T-V00

[729,1 LVLPNNSITL 2 0,0,

[84j EVARNLHMRL 0,0

F623 !!!FAVAGPDKEL180
00 i

PF338!ISAGDNLHITLI~~0

72 RAG.GRH-VLVL[ J
'00.

510 OATNSTTAALI o6'1
12.01___

F532 

1665 !GPEAVEMENI 800

800

3 F PGVLSS LL
'0

433 PVAVVSFQL 800

78[LVE(GWTFHL 6

871 [VQSRPP FKVL "3

0j
578 GVQPYL~l[.00i

627 AVXAGPDKELI1 600

[20 ESATPAK 

Tabte XIX-Vl-HLA-B7-
10 lmer3-254P1 068

lEach peptidle 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 plusnie

Start I[ Subsequence o

6.001F48 2 TS8V DS P VL R L'

]6.00]132! DSPEDIRKDLj

8921RLSKEKAFL 4.001
0!

[2501 SSNSSGKEVL4.0
01

828 ",,QLTEQRK.DTLiii.0

[384_11 EIKQGHKQTL _1
15 DYRELEKDL [4.001

917,CSGHGHCDP7~0L,

14001
43 VSPQLQELTL [C

485 DSPVLRLN

01

400

323H TTAPRTVKEL 9

6931 QQGLSSTSTL 4. 00

393, LNLSQLSVGL 4.00

[365_ ETTYNYEWNL 1
4 

0
0

2.38 LPIIPSSGEV 1

H86 

F967 PIRSYLTFVL 

[835 RTVQLA'VL 400

820 i LTLQVGVGQL
0F
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Table XIX-V1-HLA-B7-
10mers-254PlD68

Each peptida- is a portion of
SEQ ID NO: 3- each start
position is specified, the

length of peptide isl10 amnino
acids, and the end position
for each peptide is the start

position plus nine.

istar[ Sub seq-uence e

31 YNVSN 400
400

926 1 LTKRCICSHL 400

5391 ITLPC0NSITL 400'

[692 RLTVKDQQGLI 40
0

51TGVLSSLLLL 4.00
I0

635 1FLIFPVES7ATL

[557 HQI V LY E 0 SL I1000

54 VQKIR4S .D1

F836  TLRLVL:4.00

552 QSSIDDHQVlA14700
0

[475 GPFIEEKTSV *400

112i QLLDYGDMML:40

4.00134 .5 ITLPDN EVE

[3 ELTVSAGDNL 
400

[273 1 HSLPPASLE

4.00

74 QRIVYW

676'4' 7LLLTA 4.00

76VQGV0TPYL 14.0

1[684 LQVGTYHFfRL!
7721 HSVALQLT~ 0

Table XIX-V1-HLA-B, 
10rners-254PID68 I

Each peptide is a portion of
SEQ ID NO: 3; each start 1I
Iposition is specified, the

length of peptide is 10 aminol:
acids, and the end position
for each peptide is the start

position plus nine,

[SarSubsequence 7 OI

83 QLVLLN VL 4. 00

0;

F 070

931 ISHLWMNL j4,001

2091 QQDPELHYL 4.0

[178 GSAEYTDWGL 0

308VQPDPRKSGLI 

94j SYL TFV 1.0

897 K4tFLLFKVL 3.601

179, SAEYTDWGLL!3

113 300'il AQLLDYGDMM'l

3.00317: TPSELPSPT 0

7271 HYLVLPNNSI .1

882 AEVARNLHM 2.70

175 iEPRGSAEYTD .0

2.00
52 FPVVDCTAC20

3362.0011[3 TVSAGDNLII]

0

MRSHTPV 2.00

[7 ,RPPFVK

[604 J SSRQQSTAVv]2.001
0]

FTable XIXV1-HLA-B7-
10mers-24PID6

*Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 10 amino
acids, and the end position
for each peptide is the start

position pls nine.

F1  II col]
Start.! Subse-quece_1W

70 AWWFEGRGYL 18 0

I 1 KKMGPIRSYL l.801

Tabte XIX-V2-HLA-B7-
10rners-254 PlD68

Each peptide is a portion of
SEQ ID NO: 5; each start
positioin is specifed, the

length of peptide is10 amino!
acids, and the end position
for each pIdei h tr

positionlu nIne.111C

Startj Subsequence So

7 SEYAIDDYREL
0.

I- jWGLEEMSEYA[ r.jy
5 EMSEYAD DYR 00 1

9 i[YADDYIRELEKI 0.001

4 1 EEMSEYADDY 0.00

00,
I2 GLE-EMSEYADi 13

6 MSEY.ADDYRE 0 00

8 EYADDYPL 1 0.0

10 IADDYRELEKDI 0.00

i LEEMSEYADD[% 61

Table XIX-3-HLA-37- I
1mers-254PI D68
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Each peplide is a portion of
SEQ ID NO. 7; each start
position is specified, the

length of peptidle is 10 amino:
acids, and the end position
for each peptidle is the start

position plus nine.

Start FSu bsequence ecr

1 MTRLGW7PSPC

[8 J, SPCCARKQCS]00

6WPSPCCARKQI 00:

0
3 ,[LGV1PSPCCA F"1

7 PSPCCARKQC' 00

2 "[TRLGVVPSPCC0

4 LGWVPSPCCARI00

9 PCCARKQCSE[ 0

"Table XIX-V--HLA-87-
10mers-254P1D68

Each peptidle is a portion of
SEQ ID NC: 11; each start

position is specified, the
length oftpeptide isi1S amino,
acids, and the end position
for each peptide is the start

position plus nine.

ScorStart: Subseiuenoe

1[ 9 LTFLGKDWGL

3 EDIRKDLTL 04
-0

L DIRKOLTELGI 01
0 0

TFILGKDWGL-Ei 0.001

fTable XIX-VS-HLA-B7- I
10mers-254PD53

Each pepilde is a portion of
SEQ I D NO: 11;- eachn start

position is specified, ltoe
length of peptide is 10 amino
acids, and the end position
for each peptidle is the start

osition plu-s ni-ne.-

Start: Sulbsequence Scori
__el

I RlDLTFLGK 00

6_[RK7DLTFLGKD F U

2 F,[EDIRKDLTF 00

Table XX-V1-HLA-B33501-
9rners-254PD8 I

Each peptide is a portion o
SEQ ID NO 3; each start
position is specified, tne

length of peptide is 9 amino
acids, and the end position
for each peptide is the start
*positlion plus eight..

Start [Subsequence I 

105 P.PVQRPAQL 6

[552 ITPYLI-LSAM 40.0011
01

i30-001
89FLKEKDFIL o

1018 RST7EHNSSL 200

[94 GPIRSYLTF ,20.00I

[495 DPGNYSFRL, 20.00

1439 SpQLQELTL 20.O01j

20.00

37HPTDYQE 16.00

007

872 SRPPKVL 15.00

[226 [APKLPERSVI10

Tabe XX-VI-HLA-B3501-
gmners-254P1 D68

Each peptide is a portion of
SEQ ID NO: 3: each start
position is specified, the

length of peptide is 9 amino
Iacids, and the end position
Ifor each peptile is the start

position plus eight.
t a Susqe c [Score I

~88 ~AEVRNL12.00
l _EV7,_L 0

12.00
37 SPNLETTRI[ 1

F5/[LSAMQEGDY, 10.00

F814 KSGLVELTL111001

[262 NSGI EVLMj 10.00'

65SCDLAVWVF 110.00
i0

[395 '1LSGL 10.00,
0oi

s 296 TP G T EH 8-0 001

E I'S NCEWF1 7,5001
742 1

9 DNMVDEER.I600

175: EP RGSAEY T KO6000

328 PRTVELT!6.000I

11057 GSIRNG ASf~l[ [00

954E K SF VTl 5.00,

228 KLPRVLL [±,00

929 ICHLWM 14.0001

209_jTQQ FLY 14001

1 52.MEYSDDY1 F40O0-0I
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Table XX-V1 -HLA-B3501- 1

9mers-254P1D68
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 positionJ
for each peptide is the start

pRosition plus eight.
StrjSubsequencef c _or 

324 PTARV4.0001

I64 7 D L AW W~7
72-0 RAGHV, 3, 601
321 L T -APRTVKEL 300

f6-49 SSDDHGIVF ji.00l

[552 QSOD qIV 3.000
2 2 1 A S T P P K L 3 .0 0 0 j

337~ VS-AGONLII '3.000;

SRQQSTAV 13.0001

[E41 GPHEKS 3,000' F

361 7~P7ETTY 300

[188 LPGSEGAFN 3. 000o

1481 KTVS L O -0

458 PQSTDTI 3 001

S1 QLDGM .20
'[71 iTLN 32000

fi327[-7LPPSLL 2000

46]DSTiF 2 100

813 2PPTS 20001

ILT I 200

290 jMPSH S 1A2.0001

rTable)XX-Vl-HLA -13501-
9rners-254P1 D68

IEach peptidle is a portion of
SEQ ID NO: 3, each start
position is specified, the

length of peptide is 9 ami
acids, and the end position
for each peptide is the start

-position pits eight._

F rf 75seqJ-ic, [Scorej
1I 589 AMQ EGD-YTF[ 2000; 

F51-9 LN-NAXVUT .1 2.000Ro
924 DPTF. 12-.0 0-0

62-9 AGPDKELI1F200

77 TLVE3VY 2E000,

3 [T PFTVLSS 2.00 01
1c08 QSTAVV 'TVI 1l[2'.PRJ

44 RIR HF 200

ITable XX-V2-H11A-B33501-
9mers-254131D68

iEach peptide is a prof;
ISEQ I D NO: 5; each start

position is specifed, the
length of peplide is 9 amino
acids, and the End position

1for each peptide is the start
position pus eight.

7. :_YA D YRE-L7 [9 307[

8T ,,lYATDDYiT:LE 0.0181l

671 F§ ff AD Y RE19.o~

[AI RE L EK 0.O?]

Table XX-V3-HLA-B3501.
L -9mers-254PD58J

Each peplidle is a portion of1
SEQ ID NO: 7; each start
position is specifiecl, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight
F ta-~ SAubsequence I s coreIn

SI 1[CCARKQC1I2.000I

FY7~~ WPPCR 20 0

4 I, LGWNPSPCCA, 100
1 TrLGPP 0.030

FT 2 TRLGPSPCI 0010

7 PSCAK 

FTbl X-V5-HLA-B33501-
>2jf:54P1D68

Eahppide is a portion of'
SEQ ID NO: 11; each start j

position is specified, the
Ilength of peptidle is 9 amino
acids, and the end position
for each peptide is the start

posidon plus eight,
Sart IS bsequence Scorei

7 I DL TFD 1,450q7

2 EDIKDLTF 0.1001

L7 LTF LGKDW G F 010

4 IKDF LG O
6 KLTF LGI D 0.02

77 fDLTF LGqK 10.001.

1 Table A-VI-H LA-B3501-
-l0ners-254P1 D68

IEach peptide is a portion of
ISEQ ID NO: 3; each start i

position is specified, the
Slength of peptidle is 10 amino'

acids, and the eno position
for each peptidle is the Start

position-plus-nine.
[-Strt -Su -eu~ ce I
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Tablo XXIl-1HLA-13501l0 mers-254P1D63

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, ti~e

length of peptide is 10 amino
acids, and the end position
for each paptidle is the start

position plus nine,

[7Start Subsequence- f)r;,

226 IAIPKILPERSVL 900

81'DPRKSGLVE 6000

831 APETSL 40.0

L 0
359 APAPVETTY 400

I 40.00'

EH15 FVQFAL 40.001
L 0 l

893 LI EKAFLL40.001

0

141 LPFLG 20.00
L 0

289 PGLSSL AIDF00

0-

1010RPKGIKRS 20001
92 KTKTILSNMS2L

714 I LGKIW 12601

665 PSAEMEI 100l

9286 ARTKE~lT 0
1010 [RPKY lK.~ [20011

Tae XI-V1 -HILA-B33501-
1 O-IImers-254P1 D68

Each peptidle is a portion ofI
SEQ ID NO: 3, each start
position is specified, the

length of peptide is 10 amino;
acids, and the end position
for each paptidle is the start

position plus nine.

sarj SubseqUenejrIScora

178 rGSAEYTDW -IT1,00
L 0

[482 TSVDSPVLRL, 10.0

9749 ESNCIEWSIFY 10.00'
07

LAWWVFEGRC [-00

74 FSSCODQRI 000

47q5] PFEELTV ,0

8-9 ~I KMGL L P R1  62.000

RLF-SNLDPGN

722 L 6,000;

107VQRPAQLLID1[

338 S V SAOL IL 6.0 001

7rHV\RGPSAVE:
662 L 16.000 1

20 SSNSSGIKEV 5.00

LAl I YSINAVISPNII500
SSLMVSESE:1024 F 500

64 LSSCDLA\AM

F 5000

-L 506

772 I HSVALQLTNL1 500
27L IIHSPALL O

L4 SPLELL53O

~Table XXI-V1 -H LA-833501 
10mers-254P1 D68

Each peptide is a portion of
SEQ ID NO: 3; eacin 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.

57GPGSEGKHV'
lv L4.000

!94 IGPIRSYLTFV I'400
L~JLPTPSGE1 4,0001F .L PSEILP PT 40 0

874 RPPFKVLK4A 400

[646 GSGSSDDHG1 00
I 1 

12 T!DPLH Y3. 000

95VLRVDTAGC 30 0

854 1 VQKID TH. I3.000,

1 6 IPNE2 3. 000!1

588 FSAMIQEGDYT .000

ITVKPARRVAui'~423 IL 3. 000,

F SREKMERGiF1041 N 3000,

7SSRQQSTAT F
604 FNfT 3,000

NAPNIITILI3.000

626 V1APD 3.0001L
858 FRHDSVF? z

L~~ss I IKRK KT1
F IILSKEIKDFLi 2,0o0(

28ETQQIDPELH 2.00

4795 2.000i

188JVLPGSEGAFNr2F0



WO 2004/067716 WO 204/07716PCT/US2004/001965

Table XX-VI-l-ILA-B3501-
1 Omers-254F1 D68

Each peptidle is a portion of1
SEQ ID NO0: 3; each start:
position is specified, the

length of peptideo is 10 amino!
acids, and the end position
for each peptide is the start

__position plus nine.

Subseuenc [Sore

F278 I~SLLSSVr\/{V00'

2.000__D0
ES

772 I1USPD:200
QLTNLVEGV

2.0001

M 2.0001

828 QJEQRKDT200

808 FVQPIDPRKSG.2000

[275 PASLELSS 2,0001

3 PTGVLSSLL LPNoo

6801 TVTGLQV T 2 0001

492:1 F 20

36KQGHKQTLN'200
L 

52 IDI 2.000
112 1F Q .L 

0Q

AQLLDYGDM
M 2.000

PPVAVVSPQ 200
L 

57YPPVANAGP37E2 f!N 2.000

586 HLSAMOEGD 2.000
Y

742 RQRI VSI.0I

8 FLSLLLLTI[ZOO

Table XXI-VI-HLA-B3501-
10mers-254P1 D6E

Each peptidle is a portion of
ISEQ ID NO: 3; each start

position is specified, the
length of peptide is 10 amino!
acids, and the end position
fcr each peptide is the start

position ptis nine,

IjStaI.spejj ec Score
Table XXI-V2-HLA-B3501-

10mers-254P1068

Each peptidle is a portion of 
SEQ ID NO: 5; each start
position is specified, the

length of peptidle is 10 amino!
acids, and the and positicn
for each peptidle is the start1

1. p osition-plus-nine.,

-jfWGLEEM SEY I
4 MSYDD 0.2001 

1 7 EY A r' E L 
7-]FE MSEYADY EI F.9231

:6 YADYEIF2 .18

2 11GLEEMISEYADi 0.006i

1EY/ADDYRELE002
!ADDY:RE-EKCTI0.000

F37 LEE EAD' 000:

[Table XXI-V3-HLA-B3501-
10mers-254PID6

I Each pepticde is a portion of
SEQ ID NO: 7; each start
position is specified, the

length of peptide is 10 amino'
acids, and the end position
for each peptide is the start

poopln~in 

I~ RKQC 2.000

1 MTRLGVVIPSIP0.C

-6 VFSPCCARI 0,0C

RLGVWPSPCCI 3 A 10.01

[Table XXI-V3-HLA-B3501- 11
i1lorers24P!008

Each peptide is a portion of-1
1SEQ ID NO: 7; each start

position is specified, the
length of peptidle is 10 amino
acids, and the end position
for each peptidea is the start

-_position plus nine.

lS. equnc jrel

SLGWPSPCCA~ ~lI

'2 TRL C PSPCI' 0 *0 1
C li

9 2CCARKQcSI 0.00

GWPSPCCPl00
K II

Table XXI-5-HL11A-B33601-
1. Omrers-254P1I068

Each peptide is a portion of
-SEQ ID NO: 11; each start 1

position is specified, the
length of oeptidle is 10 amino1

acids, and the end position
for each pep tide is the start

position plus nine.

II FStart. S~sqec core,

LTFLGKDVVG
L

3 E DRL, 0,1501
K TFLGKD 010

V Ji DRI LTLG 0.100i

R P37

-jDLTFLGKDW
8 G 0.0101

5 RT7LGIK- .0

TFLGKWGL ,0
E 

_6,1 RDLTFLGKDI. P011
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Tables XXII XLIX:

TableXXl -Vi -HLA-A1-
9mers-254P1 D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amnino,
acids, and the end position
for each peptide is the start

position plus eight.

Po s F12-3456789scr

F5-54 FScDH Q IVLY I -3
01 SDDHGI1V FY

182[YTDGLLPGI 2

743FSTODQRIvsT R
F4 60 [TTDTEIV SY 2

681 VTGQVOY
F744 -25RVS

F936 25NLQR

78 LTNLVEGVY 2

10~o8]QRPAQLLDY [23

F459 STDDTEI23

2059[ 22PLY
7395[ L2L2GL

649FSSDDHGIVFIF2

F360 21FVT
553ESSDHQV -2

F587 21MEGY~

F950SNqEWSI21

138 RLF270

1l56 YSD2REL
483 S'2SPLR

F695 VIKD2GL0

792 

1 019 STE2SSL

F378 P QEK 1
410SEAGG 1

F491 FSLPN 19
576 VMVTP 1
157 S RL I 1

F190 GSG FNS 1
F299 STHS 1
F462 EAISYW 1
493 LDGSF 18
F505 VSDAN118]
6011 VTDSSRQQS 18

PCTIUS2004/001965

TableXXIl-V1- -LA-A1-
9rners-254PI DSB

Eacn peptida 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

1005 ERELPK] 18
10281 VSESEFDSD I-18
1034DSDQDTIFSr18

39 N LE-T TR II RF
170 WFG Y 1
F91] KKM-G PI RSYTF- 17

849 DSII QK17

987 FIIRITI 17

[152 EMSEYSDDY 16

F373 NLISHPTDY 16
F5-69GSEGKHVVM F16

F638]VSTLG 1

00 3] TVE F16

1003 EQR ELR N1

109 IRGAFS 1

F17 KQPRSA 1

36-92 EPEF N 1
507qs DSGTS 15
59 NVD 

52EGDTFL 

9mr-41D6Bl]

Each peptide is a portion
of SEQ ID NO: 5; each

start position is specified,
the length of peptidle is 9
amino acids, and the and
position for each peptidle
is the start position plus

eight.

lF1 IADDYRELE-K 17
D EMSEYADDY 16A

8I [YADDYRE LE IF1 6

D GLEEMS-E-YA 11

7.I EM SEYAD 1

FTableXXll-V3-HLA-A1 
-9mers-254P1 D613

Each peptide is a portion
of SEQ ID NO: 7; each

start positicn is specified,
the length of peptide is 9

amino acids, and the end
position for each peplidle
is the start position plus

eight,

Eaos 1234567e isorno
SQ ID O:L1;Vahstar
poito sspcifieKQ h

feach pepide is h poartf

position plus eight.
IPosl 12 34 56 7 89scr

D RKLQ -1921

TableXXIII-Vl -HLA-A0201-
9mers-254PID6B 1
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Each peptidle is a porion of
SEQ ID NO: 3; each start
positiDn is specified, the

length of pep tide is P, amino
acids, and the end position
for each peptide is the start

Iposition plus eight.
[Po-sI 2468 cr

8B40,QLAVLLNVL ,28

9 0 FLFVR 28

F7]VLSSLLLLV -27
274 SLPPASLELI 27

[401 GY FKT[ 27

F4411 Q)LQELTLPL F26]
[673NDAAVj 26]

[821! TLQVOVG a- 26
836 ELRLV 26

9611 V FTLV 26]
F2 28 LESVL 25

F27 9 SLLS 265
346 FLDEVL 25

F99 YLF-RV 24
F392 FhLQS 241

F394 FLQSVL24

F445 LTPTSL24

766IG SS F24

F9 68 LG F 24]

F 106 SLLVI 23]
11 3 LLD23]M
344 IITLDNE F 23]

99 SLY FKV[23]
P 43-7 23]QQE 
1452 ALDSQT 23

F728 VLLNI 23

[730 [VLPNNSTL23

1045 I ERNV 23

F-6 GVSLL 22
F1 36 DKLF 22

16 OLPEA 22

4 30 VNVAV 22
483 SVSVH 22

F511 ATS FL1221

F54 0] LQN F 2 2]
6 09 SFVTV]22

627AAPDE 221

57q TTG 22_

TableXXIll-Vl-HLA-AO2Ot 
9mers-254P1 06B

Each peptide is a portion of
SEQ ID NO: 3; each start
positbn is specified, tihe

length of peptide is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight.

[P os I 1-2 34 5 678 9scr

703 STS-TLTVAV F22

F7 7 3 SVAL QLT NL 22

F844LLNVLDSDI 22
F- SSLILLILVTI7 211

5 ISNLTT1121]

gQIVLYE/VSL II 21]

Fi78c VG TF 2 21]
897 K FLFV 21

E [ISLF 20

F233 SVL T 201
446 TLLSA 20

F517 FAIV'J 2 0

28 5 VTEIVL 1
327 TAFTKE 1

429 FVLPA 19
5 38 FILP 1S 1
634]EIPVS F7 19
72[ AAGRI F7 19

8001 FTOA 1EV 91
F837LRLVLF~

F843VLVLS 19
846 IIVLOSDIKV IF19

F287 ESLT 1
414AGGVV 1

F607 QQEAVV 1
635 LIE SA 18

PCT/US2004/001965

Tab IeXX II I-V 1-H LA-A02 01 
9mers-254P1 6

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

L722 RAGGRHVLV 18j

7841 GWYTFHLRV I 18-8

F7981ASTATVll
[958f SIFYVTVLAI18
951 E] VLFT 18!

103-3 VLRPQRP 17

21 0 QQPL 17

217 YLFASP 17

267 EVMPSHS 17

3 03 SIT FS 17
342 NLlITLPDN 1

3E KFAA 1
3,59 APPVT 17

307 LSLYF 17
427 FVLPV 17

4 93 NDGYS 17

F 56-1 GFTPLH 17

589] MEDYF 1
F693 LKDQL 17

723 A'GRHL'/L 17
736]TLGSS 17

818 VETQV17
8 29 FTQKDL17

F835 TLRLV 17

F839 RLLLV 17

9LF KVLRV F17

1054 SMGI F 17

197Sg DSPAV 16
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TableXXIl11-Vl -HLA-A0201 
9mers-254P1D6B

Each peptide is a poiono
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

L position plus eignt.
Pos F123456789sce

292 FVLVTPGST 1
3 31 FTVKELTVSA 16
335 LTVSAGDNL]F 16
366 TTY NYEWFJL 16

F3 85 FRGKT 16

F422 VTKAR 16
F481 KSDPL 16
F486 SLRS 16
F4 9 7GYFR 16
F518 AVNV 16

33 AG F~T 16
56 0 LESG 16
593 GDTQL 16

F605 SRQTV 16
F636 FPESTL 16
F655 FWH 16
F678 IFTTGQV16
6S83 GQGHF 16
699 QGSSST 16
720 R4A H 16

81I2 PRSLE 16
8S 77 FVLME 16

88 5 F'~'JHR 16
F888 INHRK 16

9 05 VLVTG 16
954 FSFVTL 16
965 ITGF 16
F3 2 SNVSP 15

LET R 15

F47 RVH F 15
HTPC 15

71WWEGY 15
F78 F-1CHIE 15

F1 28 C-VGDF 15
F179 SFETDL15

187 LPSGF 15

191 SEAENSSV 15

235N LLP[TTP D1

JTablXXttt -V1 -HLA-A0201 
9mers-254P1 D6B

Each peptide is a portion of
SEQ ID NtO: 3; each str
position is specified, the

lengthi Of Fep'tide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.
Ps123456789scr

284 SVTVEFKSPV 

[336 TVSAGDNJ71 
338 FSAGDNLIIT 

350 EVUAF 

F396ISQLSVGLYVI 
4391SQQET 115

F4 65 FVYWEI 

516 FMIVNA 

525 FDPVN 
547 TLGQS 
628 F/GD~ 
685] QGY F 

F700 GLSSL 

754WROOP 
F833 FTVQ 165
F832 DSVVY 1
8653 LFIF 1

83DI9 YO 

9440 LIR FD 175S

F938 t(II175Y

1I025SLVEEF15

FZ3 E9GLSL 1
16 TACRQ 1

F96'iSLTV 14
166 LLQPGKQ 14

207ATQPL1

2 26 AKP V 1

F239 TSGV 1

240] TTSG F 14
F247 VIEKS 14

248LEEAQL1

F250 SDSGV1

261 SNSIE 1
F268VMSSP1

326TARVIE1

371 EEGD~ 
356 AFVPAPV71

358 VAPAPPVET 4711
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TableX~ll-V1 -HLA-A0201-
9iniers-254P1 D3B

Each peptidle is a portion of
SEQ ID NtO: 3; each start
position is specified, the

length of peptide is 9 amnino
acids, and the end position
for each peptidle is the start

position plus eight.

Pos F12 3 456 78 9 or
3-20 E[R SPTTA

F324 PTTARTV F13

r 343FL LIITL-P DNEIF13
F37-41 [LISHPT-D YQ
[-3-87 QG H-KQLNL I

F40-3 YVFKVTVSS

41 9 FVNV TVKPA
F424 KPA-R-RVNLIF

[476 PkfIEET

F477 FIfEEKTSVD II

F490ol RLSNLDPGN

F5-15 [TTAL IVN N
F522 NV PV

5-30[ ANAGPNHT 3
553SSO-QL

F57 7 MVFPYL3

F604 SSRQQT73

62-1 NRPV
F6 31[PDKEIF1
642 ATLGSSSLI

F648 SSDH F II3

F696 KDQGSS

DARIVY 
F748RVSLI

752 YLIRGS j
758GSAAD

F768 FJSV 3II
F77 0 SFHV1]3
77 5 ALQ LT NL V E IF-

F8-09 QPDPPRK-S-GL 
F842] A'/LNVL 13
F879 \'KAEA 13
898 A L F 13

906 rRDAC 13
914 LAGHH 1

F933 SHVM I 1-3

TableXXII-Vl -HLA-A201-1
9mers-254P11D5B

Each peptile is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peplide, is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight,

FPo-sI123456789 scr

F 959Fv-TvWAFTL 13
I996 TILDNMDEQI. 13
1007 MELRPKYGI 1

11018!RSTEHNSSL] 13

TabeXXI I-V2-HLA-
A020'1-9mers-254P1 DB]
Each peptide is a portion
of SEQ I D NO: 5; each

start position is specifed,
the length of peptide is 9

an acids, and the end
position for each pep tidle
is the start position plus

eight.
I~osij 123456789 son
[]IIGLEEMSEYAF 

4]Z EYDY E 1
E§ EMSi'DD

FTableXXII-V3 -l-A
1A0201-9MErs-254P1 D613
Each peptide is a portion
of SEQ ID NO: 7; each

start position is specified,
the length of pep tide is S
amino acids, and the end
position fr each pelptice
is the start position plus

eight.

Fo 1234367897 score]

F-]LGWVPSPCCAIF Il

Table XXIII 254P D5B 
HLA-0201 -p-mers

PCT/US2004/001965

Eachi peptide is a portion of
SEQ ID NO: 11; each start

position is specified, the
length of peptide is 9 amino
acios, and the end position
for each peptide is the start

position plus eight.
os4 12 34 5 67891 scre7] 3]DIRKDLTFL

7:],FTFLGKDVVGL__LI]
KDLTFGKD LI

TableXXIV-V2-
HLA-A0203-

9mers-
254P1 058

TableXXV-V3-
HLA-A0203-

Sinners-
254P1 068

NoResultsFound.

HLA-A0203-
9mers-

254P1 D683

NoResultsFounf.

TableXXV-V1 
HLA-A02C3-

Srners-
254PID058

TableXXV-V2-
HLA-A0203-

9mors-
254P1D69
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11No Res ulItS:F0und]

TableXXV-V3-HLA-A3-1
9niers-254PlD6B-

Each peptide is a portion
of SEQ ID NO: 7; each

start position is specified,
the length of peptide is 9
amnino acids, and the and
position fr each peptidle
is the start position plus

eight. 

[Pos F1-234567897 score]

73 RLGWPSPCC F14

F7TRLGWPSPC

LTable)(XV-V5-HLA-A3-L9mrers-254P106B
Each peptide is a portion of
SEQ ID NO: 11; each start

position is specified, the
length of peptide is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight*
[PosI 24578[sor

Table)XV\It-V 1 -H LA- A 2 6
9mers-254P1 06B3

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, ano the end position
for each peptide is the start

position plus eight.
Po 124578 EscR
267 EVMPHS 19
F8 84 EERNHM 92
F4 83 EASVLL2

135 EDRKLP 24
F136 DI=DPL 24
2T6 EVE E 24

1 611 TGLVGT

T:a-beXXVII-V1 -HlLA-A26-
L 9mers-254P1 D6B

Each peptide is a portion of
SEQ ID NO': 3; each start
position is specified, the

length of peptide is 9 amrino
acids, and the end position
for each pepide is the start

position plus eight.
[Pos 1 2-356789 cor
[05 ER ME L RP KY 2-)4

28-51 VTVESPVL[2
L§ 'vVSFQL[E 23
1 745 D[:7VYL 23
LjflDVDSDHS F2
F 773 SVLQT]23

3351 LTSGDL 22

18071 EVFD 2K 2

F862 DTIF 22

909l DTAGCLLKC 22

F41 ETRMRS 21
349j DNEVELKAFI 21

9-35-1 V T L F 17

1C'38DTIFREI 21

[46 L5]LSA 20
_93 LVQQL 20

155] EFDRL 19
159 IYEL FO 191
240 TTSEV 1

D17 EGVNTVJ[19
Z341 PV\'SQ 191
464 [EIVHE F1 9

5LN NvD F1-9

579 GVPLH 1

F61 1 AVTIOP 19
F634[LiFPVES 1

77IN LEY 19

[80V NL VE GVY TTF 19
F837 LVFAL 19

907 FNTGCL 1
F949 SCE IF -1-9
[A PTVSL 18
10 6 FQL 81

208 ETQDEH

PCT/US2004/001965

FTabteXXV-V1 -HLA-A26-
9mers-254P31 D613

Each peptide is a portion of
SEQ ID NO: 3; each start
position is spacfied, tha

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight

[Po-s 123456789 1score]
1 4611[6DDTE VSYHI F~~
1 4861 SPVLRLSNL T18
F511 IATNSTTI 18

627 AV-AGPDKEL 18
F6721FENIDI AIAT IF181
685FQVOTYHFRLF 181

68 G S D SV] 1 8

F56]DCTAACCOL F17
366 TYYWL 1

F558] QIVLYEWSL 1

61E VTIVP 17

83TLVQL 17

F34] AV N E A 1

162 1LKLQ 16
233SLPPT 1

330 TKLTS 1

362PVTYY 1

390 FQLNSQ 1

7444 ELLTS 1

4811 TVS/L 1
495 PNSFL 1

574]VQVT 16
6611 EVGSV 1

679 A TL F 16
744 FQIS 16

81 91 ELtLQGV Li:::
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TableXXVI-V1-HLA-A26-
9mers-254P1D6B

Each pep tidle 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 peptidle is the start

position plus eight.
Pos] 123456789 score

F842FAVLLNVLIDS 1
865FT-VIVFYVQS 16
F8961 EKADFLLFK F16

954 FSF V 16
F7 PPGLSL 15

F 74 EFCLVC 15

F91 KGPRY 15
10O8 QPLDY 15

F132 FSEIRD 15

F231] ERVLL 15
F251 EFSQ 1 15
F288 EFP1V 15
F293 LTTGT 15
r331 TVET3 
[339 AGNIT 15

F373 [LIITD 15

384 EIKGHQ 15
F395 LSLVGY 1
F403 YVVTS 15
F472 EIG F 15
F479 EETVDP 15
F504 TVDDGT 15

F514 STALV 
F554 SDIQL 15

F555 DDQILY 1

F571 EGKV O 15

575 VVMQGVQTP 1 15]
[614 TVIQ1E 5

[821] TLVVQ 15
F861 SLTIF 1

867IFVSP 1
9361[MNIQY 1

F965 ILGF 1
1021 ENSMS 1
1 057GINAF1

'LSLL 1

71 ~MNFEGRYL L

TableXXVI-Vl-HLA-A26-
9mers-254P1D6B

Each paptide is a portion of
SEQ ID NO: 3; each start
position is speci~ed, the

length of peptide is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight.

Fo-r 1234656789sor
F941 GPIRSYLTF 14
102 FVLRPVQRP 14
181]1 EYTDWGLLP 1-l4

F230]1 PERSVLLPL 14

299 STHT 14

316 T PSLI 14
353]EKFVP 14

[41q FVV FP 14
471fl EEINGPFIE7[14

59E] YTQIK 14

6 51] DHVF 14]

783 EVILR 14

F 786 FTHRVD14

791] RVD 7GS14
5E04 ATEVP 1
81 ELhQVG 14
833 RDTVRL] 14!

906LRDAC[14

Table XXVI-V2A26-
9mers-254P1D6B

Each peptice is a po-ron1
of SEQ ID NO: 5; each

start position is specified,
the length of peptide is 9

amino acids, and the end
Fostion for each peptide
is the start position plus

eight.

FPos 12468 score

ESEADD 92

PCT/US2004/001965

LTableXXVI-V3-A26-9mers-254P1 DEE
Each peptide is a portion
of SEQ ID NO: 7; each

start position is specified,
the length of peptidle is 9
amnno acids, and the end
position for each peptidle
is the start position plus

eight,

Is 123456:7897sor

LIJMTRLGVVPS

TableXXVI-VS-A26-9mers-1
254P1 DOE

Each peptide is a portion of
SEQ ID NO: 11; each start

position is specified, the
length of peptidle is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

F7 DIRKDLFFL 24

TableXXVII-V1-H-LA-
B0702-9me rs251DE

Each Peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length ot peplidle is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

359 AFAPPETT 24
304 IPPPS 23

105 EAQPAL2
439 SPLELL 22

801 QPDRKG 22

F175 ERS E EF2
495 DPGNYF 21

328 APTI 201

4 86 FPLLN 
874 

[618 QPE RP L1]
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TableXXVl l-V1-H LA-
B0702-9mers-254P1 062

Each peptide is a portion of
SEQ ID NO; 3; each start
posibon is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

KPos 1245789scre
F37]SPNLETTRI 18)

52fl FPVVDCTM [1A

F941 GPIRSYLTFf18
F567GPGSEGKHVT 18
F627 AVAGPDKEL 1
F872 QR KL 1

F483 SVDSPVLRL 1

F582 TPYLHLSAM 1

[721) RGRV

[723 AGGRHV V i
811) PRKSLVE) 7i

F272 SSPAL)i

321 LSTTP 16
324]3TARV 1

37 7 HPTDYGF 16]

F96ISLTV 15

F136DRDPL 1

169 QSKER1
230 RRVLL 1

F481] KTVSL 1-5
511I ATSTA 715

F579GQPLL1

768DSHVL1

F89 EPKGPR 14
92KGIRY 14

125SSIVGS1

202]SAPEQ1
241 TSE E 14]
267ELPHL1

6AFVAPAFPV Lt

TableXXVII-VI--ILA-1
E0702-9me-s-254P1D6B J

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidlo is 9 amino
acids, and the end position
for each peptide is the start

positton plus eight

Posl 123456789 1score

361] APPVETTYN] 14
387' Q-GHKQTLNL QF14

F394 NLSQ-SVGL L4]
F424 V ARN 14
F441, QLQELTLPL -141

[676 KAIATVTGL 1
7 1 5 NNRF14

F750 SPFJ 14

N1 KS FET 14

898-7 ADLF 14

968 VLTG FFW 14

1- AVS6LE1[83

20 TO QOPL i

22 9 LPRVLP 1
236 LPPTTPS 13

F2328 LE SGE q1

227 S-LPPARSLEL

F276 PALLS 13

FPR L 1-3

432 LPVAVS 1
4330 PPAVSP 13
4-3379 VQQE 13
44385]F- LTLPKLTSL -13

E~f AGPNT3]

TableXXVII-V1-HLA-
B0762-Omers-254P1 062

Each peptide is a portion of
SEQ ID NO: 3: each start
position is specified, the

length of peptidle is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight.

FPos 123456789scr

F5 MPQG:V QTpyL 13

F620 [ENRPPVAV 1 3
623 RPVA 1O 32

F6 630 FGPDKELIFP 13
F6 55 GSVEIF-1

F718 FA1GG L3
8 33 RKTVQ 713

F907 RVTCL 13
F918 GGH 1P 13

9F54 \~FVVL 1

1047EGPVM 1

F7 TQLSL 12

F76GVLSSLLLL 12M

47 EAHF~V 1

109) PQLY 129
F142) EAGIOGL 1

F1 59DREKL1)
1i8_0 DETAGL[ 2

F210 EQPLY 2
1 212) PLYN 12
F240] TTSGV 12
262] NSGEL 2
285 E9ES~L1
F287 ESVL12
288ESVLV 12
306 TPSAS1

317 EAEPIP 1
F346 TD EVE 1
F347)]PNVEK[2
[358]VPPVE 
[4141AGOVV h

434] EV9SPL1

525 IDAPVN~1
528PVNGN 1
53] SDHVLA1
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IaleXXVtl-V1-HLA
B0702-9mers-254F 1 D6Bi

Each peptide is a portion of
SEQ I D NO: 3; each start
position is specified, the

length of peptide is q- amino
acids, and the end position
for each peptide is the start

position plus eight.
Pos] 123456789 scor
F591 QEGDYTFOLI 12
F624PAAGPD) 12

F636 IFPVESATL] 12
F703 STSTLTVA\(V 121

717SPPRARAGG[ 12
F72 2 R GHL 12
F755 IR SA 12
770]SHVAQ 12

773] FVLLN 12

782 EG TFHL 12
812PRKSGLVEL]712

F813 RKG L 12
F8361 TLFLV 12
F840QLAVLLN\/L 112

F859 AFDL 12

F881 FAEAN 12

885 FANH~ 12
927 TRICH 12]

F96 1 VATL 12

9 90 RKKYI 12

56DCTAACODL F11
F61 FCLSD 1-1
F7 1] FVFRY 11

F2 05 VPAETQQ 11
F275LPSES 1

307] PSPE[l

F 30 9 TSASS 1ii1
F31 5ETSLP]

F335 LTVSAGDNL F111

F337 FAON 1t 11
F3 53 ELKAFVA 11
362 PPETTYY 11El

TableXXVIFI-1-HLA
B0702-9rners-254P1 COB

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 9 amino
acids, and the end position
foF each peptidle is the start

position plus eight.

FPos 123456789 soe

F444] ELTLPLTS-AI I1
527YPPVANAGP il

F5341 GPNHTITLP 11711
541TILPQNSITL-N F 1~i
569GSEGI(tIVM II]

F634 EIP E E i
637 FPES 7L1[ i

685 QGY FfL1
[693 LVDQ L A1

F699 QFSSST 11
70-1 LSTSLT 11
F720 FAAGH 111
731 FLPNSITLD F-111
F745 DDRFY 111
798 ASTDA 11

F821] FLVVQ 111
P71 EARPFV 1

894 SK A FLL 11
F895 EKFLF il1
924DLIRCC 1

F953 EWI 7VV 11
F956 IFVVF 17
F988 FIKEY 1 l1i

1Flo MDQEME F1 111

TableXX VII-V2-H LA-
B0702-9mers-254P1 DGBE

PCT/US2004/001965

Each peptide is a portion
of SEQ ID NO: 5; each

start position is specified,
the length of pep tidle is 9
amino acids, and the end
position for each peptidle
is the start position plus

eight. 

Fos 123456789

FEYD7] E 12

EAADDYRELEKT 

[TablOXXVI l-V3-HLA-
[B0702-9mers-254P1 068]

Each peptidle is a portion
of SEQ ID NO: 7; each

start position is specified,
the length of peptido is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.

[Pus] 12468 kcore]

Table XXVI I-45-H LA-B30702-
9rners-254P1D6B

Each peptide is a portion of
SEC ID NO: 11; 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.

2 EARKLT
E IRK lT

TableXXVIII-V1 -PLA-B308-1
9mers-254P1 D6B

Each peptidle is a portion
of SEQ I D NO: 3; each

start position is specified,
the length of peptide is 9
annino acids, and the end

position for each peptide is
the start position plus

eight.
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IPosi 123456789 scor
F2468]KKAQ 32
893 LEAF 32

990 RK7KTIL 3
L281 KPERSVLLI[27!
F486SVRLN 27
105[R YQRFAQLI 24

F809 ,QPDPRKSGL 24

105 ELRPKYGIKIF24

1 014 GIH FE 24
F285 FvTVEKSPVL 1 23
812 PRSLVL 22

F81 CKQRTI22

F885 FANHM 21]

136 DKLF 20]
12 FFGD 7L2

F424 FKARVL20

F718 PP AGR20
133 SPDRO 19
159 YEEKL19

F274 SP LL 19
353 EA FVA 19
439 SPLET 19

F8 54 FQIAS 19
F879 LAEAR 1

1010 [RPKYKH 1

10O41FREMGLi

F 7EEKIVlGPIRJ F 18
[13sKEIK F 178i
F§3461 ETPEVE 1

441QLQETLPL 18

8 21 ETLVGVGQLII 18

F829 LFQRDT 1
VRV1

F113LLYOMM 17
jT79 SAEYTDWVGL 1it!
224 I TPAKLPER 7 17

F226 APKERS

F327 TAPTVKL
384 EIKGHKT
394 NLSQSVG

47 VIEEKFS717X
F598] QLVTSS

1621 RTVDQG Il

TableXXVIII-V1 -HLA-B08-
9mers- 2 54 P 1 D 6B

Each peptidle 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

eigt.

F7301 VLPN'NSITL7 -17

I837]1 LVRQLAVLL 11

-840] DSIKQ I 17
[72FS49 KV 17

874 RPFVLA 17

061 FLFLIL17

68VLGFW 17
984 QKT I 17

989 FRKKI 17

10 50 NPVMNS1

983 CEKMP 161

221 FATP 1K 13
F230PRVLL 1

246ELKKS 1

540 PNIL 1

529 GPELIF 16
8B361 TLR-.V 16

1895 IEKADLLE1
F914 ERCGHH1

927 TK :S L 1

37 SPNETTRI 

[425 KRRNL 1
4 88 ENLNLP1

55gOVLEWSL 1
67 6 EA;AGL1

70T9 VVKEN 151

728 VLLPN I 5
780 NLEVY 15
851 IKVKIR

PCT/US2004/001965

TableXXVI Ill-V2- H LA-]
B08-Omers-254P1 D68

Each peptide is a portion
of SEQ ID NO: 5; eachi

start position is specified,
the length of peptidle is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.

1 7 EYADDYREL 7T31
EAD YRELEK 

TableXXVIII-V3-HLA.
B08-9mers-254P1 6

Each peptide is a portion
of SEQ ID NO: 7: each

start position is specified,
the length of peptidle is 9
amino acids, and the end
positin for each peptide
is th start position plus

eight. 

FP~osl 1235688 scre

F-3]RLGWPSPCC 6
L WPSP CC AR K7

T Tab Ie X V I I-V5-H LA-B08-
9mers-254P1 OSB

Each pep tide is a portion of
SEQ 1I) NO: 11; each start

position is specified, the
length of peptidle is 9 amino
acids, and the end position
for each- peptide is the start

position plus eight.

[lI EDIRKDLTF 18D

TableXXIX-VI -HLA-1510-1
9mers-254P1 D33 1
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Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.
1 23456789 s co re

F272 SHSLPPASL] 23

EYSDDYRE I 
346TLPDNEVELF 16~
7 21 ARAGGRHVFL LI
F96 IRSYLTFVL 771
227PKLPERSVL LI

F261 SNSSGKEVLF 15

3 85 I15HQT
F4 81 KTFSV LI5
658 FEH 15 L
768 FGS1SV5

F872 OSP F II5
F49] SHFVD LI4
28B5VTESL

F301 EHS1TP4

I 437] VVPLE] 141
8 3 VSVRJ 4

1540] 14QSTLL~
62?7AAPKL 1

F636IPEAL 1
661 EHR GPSAV 14
8 1 2 PK VL 1

821 LQVGGQL 14
F829 LTQKF 14
8 40 QLVLNi 14

[859ASLTI]1

[81 I AEVANL] 1

32 SNAVISPNL 1

F71 FERY 13

F92] FMP Y 13
133 SPDRD 13

YRLKL 13
207] AE FOPL 13
221] ATAK 13]
228 FLESVL 13
240TPSGV 13
274SPALL1

3113 SSPE 13

TableXXlX-V1-HLA-B1 510-
9mers-254P1 D613

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 9 amino
acids, and the end positicn
for each peptide is the start

position plus eight.
[PosI123456789 score

F3 424 71 AP R VNEL F 13
F4324 FVVSPL 13

[4451 LITLPLTSAL 13

F468 YHwEE-iNGP 1F

56 9 GSGH\ 13

573 KFVMQ 13

689 F-RLVD 13

F723 AGRVV 13

1809 QD KG 13

836 TLRLV 1-3
8 37 VQAVL 1

D9 GHDLK 13
954]ASFVTL 1

958YVV.FL 1

9821 rLFLV 13

1l36 DR L F 12

F210 QQPLF 12

2 15 LHLESS 12

267 EVMPSHS 12

F339ADLIL 1

388 GKTNS1

495 N YR 12

F577MGQPL1
F579 QPLL1

F585 LL QG1
F6 85 YFL1

F7 3 0 VL IT 1

71 EAIVLQT1

88-5 FNHR 12
8~94 SKIAFL 12

88 ADFLLFKVL 12]

919 GHGHCDPLT 121:i

PCT/US2004!001965

[TableXXlX-V1 -H LA-B 1510-
9mers-254P1 D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is spec-ified, the

length of peptide is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight.
Pos 1I23456789 score

9F8 VLTGFT7VVL 1

Lj 3PPTGVLSSL 11

1111!PTGvLSSLL 1

FGVLSSLLLL- F11

106 PVRPQL 1
13 LLYGMM i1

1 5 DYRELEKDL F11

179 SAYDWL 11
F248 LEEKS l
366TYYWL 1

390 EELSL 1

F439SQQLL 1

F441 QLOELLPL 1

[533 APHF l 1

591 [QEGDYFL 1

F663 VRPA E 11
F676] KAITT L 1
F6093 LTKDQG 11

F726 RHLVPN 1

1 8141 KSGLVELTL 1
F889LMLKK 1
F893[KKDL I
906LVTGL 1

918] SGHI-CDP

27 KCCH LE
F9 32 SHWEN

9IFYVTLTFl
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Ta ,XIX-V1-HLA-B151 0-9mers-254P1 D6B

Each peptidle is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 9 aminoLacids, and the end position
for each peptidle is the start

-position ptus eight.

IFPos I 24689 so]

F1 o471EGIKS

rTa b Ie XIX-V2- HLA]
B21 510 -O9mcors- 2 4 P1 D 6 B
Each peptidle is a portion
of SEQ ID NO: 5; each

start position is specified,
the length of peptidle is 9
amino acids, and the end
pes ion or each peptidle
is the start position plus

eight.

TableXXIX-V3-H LA-
B1510-9mers-254P1 D6B

Each peptidle is a portion
of SEQ ID NO; 7; each

start position is specified,
the lengt of peptide is 9
amino acids, and the end
position for each peptidle
is the start position plus

eight.

IFo si 2468 soe
WPS] CCARK

F-2 TRLGPS

-4 LFWP3]C

GWPSPCCA

TabeXXX-V-H A-1l 610-
9mr-241D6B3

Each peptide is a portion of
SEQ ID NO: 11; each start

position is specified, the
length of peptidle is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight,

Pos 1 23456789 scor

I jDIRIKDLTFL 71

TableXXX-V1 
HLA-B 2705-

9mers-
254PIID062

jNoResultsFound.]

I ableXXX-V2-B2705-1
9mers-254P1I06B

Each pep tidle is a portion
of SEQ ID NO: 5; each

start position is specified,
the length of peptidle is 9
amino acids, and the end
position for each peptidle
is the start position plus

eight

Po-s13568 score

D ADDYELI 113

TabteXXX-V3-B2705-1
9mers-254F1 062

Each peptide is a portion
of SEQ ID NO: 7; each

start position is specified,
the length of peptidle is 9
amino acids, and the end
positon for each peptidle
is the start position plus

eight.

[P0s12468 score]

[D 1RGPP 15D

TableXXX-V5-B2705-1
9mers-254P1 062

Each peptidle is a portion of
SEQ I D NO: 11; each start

position is specified, the
length of peptidle is 9 amino
acids, and the end position

PCT/US2004!001965

for each peptidle is the start]
position plus eight

Pos512468 scor

TableXXXI-Vl
HLA-B32709-

9rners-
254P1D6B

TableX.XXI-V2-
HILA-32 709-

9mers-
254PI06B

JNoResultsFoundj

TableX(XXI-V3-
HLA-B2709.

9mers-
254P 1062

Tab 
HLA-B2709-

9mers-
254P1D6B

TableXXXIl-V1-H LA-1
B32709-9mers-254P1 6

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 peptidle is the start

position plus eight.

I PosI1 123456769 score]

812 PRSL EA7
09_06 LRVDTO

1 6 ILT FVLLI1]
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TableXXXII-V1-HLA-
B2709-9mers-254P1D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is speciried, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

lPos 123456789 s

663 VRGPSAVEM !1 1 h1
721 ARAGGRHVL 21

46 MRVSHTFPV
160 YRELEKDLLIF 1
329 PRTVKELTVF

4271 ARRVNLPPV 20

741 SRST DQRI

[741 dRVSYLWI
89IRKKTYTI

10471 ERGNP9VSM
13

GVLSSLLLL 13
105 RPVQRPAOL 13

428RP\NLPPVA 13~
88RKDTLVRQL 13

89RQLAVLLNVI 1G
97GNYSFRLTV 1

725 GRHVLVLPN 13

784 GVYTFHLRV 15

01 RSTEHNSSL 15
GRCYLVSCP[ 14

92 KMGPRSYL 14

[1 AETDWGLL [1
390KQTLNLSQL r

401 GLYVFKVTV 1
481 KTSVDSPVL

43SVDSPVLRL EZ
579 GVQTPYLHL 1

593 GDYTFQLKV 13
676 KAIATVTGL 14
667 GTI-]FRLTV F7714
742 ,RSTDDQRIV LIE14
7 SDHSVALQL 87 141

816 GLELTLQV 4II]

88RAHSDLSTV1 31~
881 KAAEVARNL 13

907 RVDTAGCLL 141

RCICSHLWM 1

TableXXXII-V1-HLA-
B2709-9mers-254P1D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

Pos 123456789 Iscorel
1 985 KRTKIRKKT]

990F RKKTKYTIL 1R
32 S'IASPNLI 131

S47RVSHTFVV 13

S94GPIRSYLTF 13
j207 AETQQDPEL I3

227 PKLPERSVL13

I 2 KLPERSVLL 13
35 LTVSAGNL[131
[36 TYNYEWNL[ 11

4 RVNLPPVAV
45LTLPLTSAL

49LRLSNLDPG
NRPPVAVAG 13

691 FRLTVKDQQ 13
99 QGLSSTSTL 13

RAGGRHVLV 1
723 AGGRHVLVL 13
78 GQSPAAGDV 13
8 SGLVELTL 

[891 MRLSKEKDj 13
9 ADFFKVL 13

1 01FLLFKVLRV 1

9 IFYVTVLAF 13
D TGVLSSLLL 132

43 TRIRVSHT 132
44 RIMRVSHTF lIE21

71 WWFEGRCYL 13]

111 AQLLDYGDM I E2
136 DIRKDLPFL 13
1 PFLGKDWGLIZ 2
1761 PRGSAEYTD 13 2
2211 SASTPAPKL 13 2
230 PERSVLLPL 7j
248 LEKEKASQL 12

27EVLMPSHSLI 11
L274] SLPPASLEL 13
F2851 VTVEKSPVL 

PCT/US2004001965

TableXXXII-V1-HLA-
B2709-9mers-254P1 D6B

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 pepfde is the start

position plus eight.

Pos] 123456789 scorel
35611 AFVAPAPFV II35]AFVAPAPPV 12

387] QGHKQTLNLF1

396 1SQ LSVGLYV 13
416 FGEGFVNVTV L 12

424 VKPARRVNLI 1
S4301 VNLPPVAVV 13
434 PVAVVSPQL 13S489/ SPVLRLSNL 13
501 FRLTVTDSD LI1
511/1 ATNSTTAAL [3

[567 GPGSEGKV LI
59 5GIGSEGKHVVM 12

F678 IATVTGLQV 1
[6831 GLQVGTYHF

693 LTVKDQQGL 13
720RARAGGRHV 13

S7451 DDQRIVSYL 13 2
S7551 IRDGQSPAA 13

F790LRVTDSQGA 13
821TLQVGVGQ L 13

32 QRKDTLVRQ 13

837 LVRQLAVLL 13
F838] VRQLAVLLN 1

87IRAHSCLST 13
I861 SDLSTVIVF ][12

I83SRPPFKVLK
9 RLSKEAD 12

F8952 KEKADFLLF 1
98KRCICSHLW 13

942 1RYIWD 2ES
954 WSIFYVTVL 13
958 YVTVLFTL 13
9821 KRQK(RTKIR 1
99 TKYTILDNM 1
057 GSIRNGASF 1

SPPTOVLSSL11
[j SSLLLLVTI I1
[21IARKQCSEGR 13
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TabieXXXII-Vl-HLA-
B2709-9mers-254P1D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.
Pos]F 123456789 score

56 TMOCOL LI
104] [RPVQRPAQ 1-11
1051 PVQRPAQLL L
108QRPAQ LLDY II

11221 NRSPSGIW 711
[1331 SPEDIPJ DL J1ii

1 13731 IRKDLPFLG 111
[145 1GKDWGLEEM][ 1Ii

155 EYSDDYREL[ ill11
[197 ISSVGDSPAVI[ 1Il

[210 1QQDPELHYLI 1I

S2311 ERSVLLPLP 11 jj
2401 TTPSSGEV L
231SNSSOKEV L 1i]

F287 VEKSPVLTV

313 PSESTPSEL iii]
315 ESTPSELPI

S327( TAPRTV~EL 1 1
3309] AGDtLitTL [7i
346 PDNVEL 11

S3851 IQGHKQTL II]
394 NLSQLSVGi 111

414AFGEGFVNV
I[4221 TVKPARRV 1jj
S437 1VVSPQLQE L II1I
439 SPQLQELTL 1 11

F441 QLQELTLPL 711
F495 DGNYSFRL 1I
F 513 NSTTAAIV 7 11

517 AALIVNNAV 11
F533 AGPNHTITL 1 11

551 NQSSDDHQI 11
558 QIVLYEWSL 711

F572 1GKHVVMQGV 7
F577MOVOTYL F71
59B1 QEGDYTFQL I 1

I627 /AVAGPDKEL 1
636 IFPVESATL 71

Table"XII-V1-HLA-
B2709-9rers-254P1 t6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

Pos 11123456789
655 IVFYHWEHV Il

685]FQVGTYHFRLI LI
719FPRARAGGRH 71
768 DGSDHSVAL 11
7731 SVALQLTNL 711
780 NLVEGVYT F][1 vI

L 809 QPDPRKSGLII 1lS818 1VELTLQVGV] /Ill1
S8351 DTLVRQLAV Li11
33615 TLVRQLAVL -I

S8551 QKIRAHSDL I 
3 631 LSTVIVFYV Iii1

S8721 QSRPPFVL 11]1
831 AEVRN L 111
885 1VARNLHMRLI LIi
886 ARN L I I iI
893 LSKE85 ADFL 1

S927/ TKRCICSHL [liii]
I932 1CSHLWMENLI L1i
I9481GESNCES II 11
9601 TVLAFTLV 11i

I 968 VLTGGFTVVL 11

1005 ERMELRPKY 11
1007 MELRPYGI 1 11
1045 KMERNPKV 11i
1059 RNGASFSY i11

PTGVLSSLL

7]VLSSLLLLV 11o
F-381 PNLETTRIM 

F-40 LETTRIMRV 1
61 CDLSSCDL

F85 KENCEPKKM 710
112 QLLDYGDMM I
1 13 LLDYGDMML 10
135 EDIR0DLPF

159 DYRELEKL1

179SAEYTDWG L 1

239 PTTPSSGEV 10

PCT/US2004001965

TableXXXII-V1-HLA-
82709-9mers-254P1D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position pius eight.

Pos F 123456739 s

F272 SHSLPPASL 1

S337] VSAGDNLII L d

344 [IITLPDEV Ir
F407 VTVSSENAF

458 QSTDD0EIV

480 EKTSVDSPV 1
[493 NLDPGkYSF j
F522 NNAVDYPPV

540 TLPQNSTL 

553 SSDDHQIVL I

582 TPYLHLSAM

589AMQEGDYTFJ

6 EQQSTAVVTV 
608 QSTAVV7VI Li
1328 VAGRKELI EA
629 AGPDKELIF Lj
647 SSSSDDHGI

S7301 VLPNNSITL LiiS774] VALQLThLV Li
S7771 QLTNLVEGV 

S7821 VEGV'YTFHL I
I ASDTOTATV Lii
89LTEQRKDTL 1

80QLAVLLNVL Li
S8461 NVLDSDIKV i
S8691 FYVQSRPPF Liii]

87FKVLAAEV I
84SKEKADFLL

87KADFLLFKVI 0

9181 SGHGHCDFL7I]
93SHLVVMENLII 71i]

961 VLAFTLIVLI Li1
10301 MDEQERMELI 

1009 LRPKYGIKH

10.17 HRSTEHNSS
103 EFESDQDTt I
142 1SREKMERGN

1051I PKVSMNGSI LI 
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FTableXXXI-V2-HLA-
B3270-9mers-254P1 D6B

Each peptide is a portion
of SEQ ID NO: 5; each

start position is specified,
the Jength.of peptide is 9
amino acids, and the and
position for each peptide
is the start position plus

eight, 

[Ps 12345678-9 ]score
7 EYADbDYREL [71hI

TabteXXXl-V3-HLA-
[B2709.9mers-254P I D6B

Each pep tide is a portion
of SEQ ID NO: 7; each

start positon is specified,
the length of peptide is 9
amino acids, and the end
position for each peptide
is the start position plus

eight.

PosI 2468 score]

Du TRG SP [77

STable.KXX1VS-1-11A-2709-

Each peptide is a portion of
SEQ I D NO: 11; 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.

Posl 1 23 45 67 8 scEE

F9 T FLG G 72

F14 ERKL F 71

Table<XXII-V1 -H LA-
B4402-9mers-254P1 968

Each peptide is a portion of
SEQ ID NO: 3; eaoh start
position is specified, the

length of peptide is 9 amino
acids, ano the end position
for each peptide is the start

position plus eight

P os 13579soe

1I80AYDGL~
895]KKDFL

F207 AEQQPE

5 91QEDTL
F. 74QERSE

F230 DALLLL
F248 LEKEKASQL 12

[34VEIIYNYEW]21

I 41 1 SN EG] 1

782 EEVTFI 1
F9 93 7 E9KIRY
F339 AD L A 0
[7AF8 LFK9 20

948 GENWS

10O07 MERP 20I

889 CEKGP 9
[470 WEEIGF

F533 AGPNI8

17 [KIS 7
1f35 ED1RL7

F3-19 EP 1T [7~
145 LPL 17

47[ Ifl PI =1 7
554 SDHIL 17

729 1 7RGRV

723 AGPLV 7

87 QSP 1KV 7

92 MP[=SY 16

94: GPRSLT [6
133N SPO 1KD 6
21 0 QQEHY 6

227 1KLPRSV

F274 SLPSLE

460 TDTEVS F7I
F511 ATNTTM
627 AVAGDKEL L16

629 AGPDELI
[650 SDEG=16

[6 69 VEENDK J[
[6701 EM KA 16
F744 DQR1S 16
8 62 DLS1IV6

1046 MERGPK

E70 LETTM b
85NCEPKKM 77

PCT/US2004!001965

TaoleXXXtl-V1 -H LA-
B4402-9mers-254P1 D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

Pos] I 123456789 1 score]

155EY-sDDYRELI 

-219NEATP

-223KLESL

3 27 TAPTVKEL 

349DEELA

352 VELJAVA

F350 7qPVTT
F373 N1SHTD

37 VVPLE 715

649] SS15IV 1L

F676 KTTL N

8 09 

833 R TVQ

8683 EVRHM[151
954 EEFVVL] 

[987 TKRKT 

1057GINGS

FZ1 GVSSLL

F44 FIMR14]

63 14SCL

709 FWWE 14]LI

167 LLPSE A
F267 EVPHS

F272 4LPAL[7~

315 ESTPSELP[7

3461TPNEE[74~
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TableXXYXI-V1 -HLA-
B4402-9mers-254P1 D6B

Each paptide is a portion Of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end posi tion
for each peptide is the start

position plus eight.

[Posl 1l23456789]score]
[37 0 YEW NL ISH P ][14
[424 VKFARRVNL][14

[439SPQLQELTL 1] 14]
[46 3TEl VSYH WE ]j 141

[479 IEEKISVIDSP FR

[483 SVD SPVLRLF ]4f1
486 FPVRL 1L]41~

[519~ INAD

F531]AAPNT

F540 TLPNSL 4
F589 14]GYT

F619 PFfNRV 4]

633] 1L F 174

770 SDHS1LQ

F814KSLLT

QKI1HSD

F859 AHSLST 4
F936 FNMNL14

F938 ENIRI 17

F9 56 FFY1VL4

F9 65 FLI1TG 4

1031 SEFS1Q4

F23 KQC1GRT

SSOU1W3

71 WWFERC3
F73 FEGC 1LS 3
F96 RSTF1VL

F105 RPQPQ 17

106 PVRAL 17

10-8 QRALD 17

F134 PIKDL
F140 FLPFGK3

F151] EESYD 131
152 EMSESD3

161 REEDL 13
213 PEL1LNE

250 KEIKSQLEAP

TabteXXXll-V1 -H LA-
B34402-9mers-264P1 6

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of pepti~e is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

F261 SNSSGIEVLF13
26 6 KEVLMPSHSI 131

F280 LELSSVTVE I 7
287j VEKSPVLTV

1333 FKELTVSAGD 7~
[3941 NLSQLSVGL[ 13
1395 LSQLSVGLY~J 3

M9 QL( LV[ 3
F-07] SSNA][1

48 KSDSV][1

[7 E KVM] 3
[6-8-1 FTLVT] 131

[69 9 QGL1TST

5 713 F7NPPA 13~
F74-5Q1 VY~[1

273SAQLN 2
F7801 LEVT

8 18VETQG
F836 TLRFV 17

F840 QL'LLV 1

907]RDAGL

F9 28KCHL

E9CESFV

F967ILGGT
F-TG12]

26 1E2]SA I
32 SNAI 1]L2I

F61 CCLSCD -j1
64LSCLW

142 PFLKDL F1

160YEEKL
F163 LEOLOP A

F209 TQPLY]

1240 TTPSGEV

PCT/US2004!001965

Tab~eXXXII-V1 -HLA-
B4402-9mers-254P1 D6BJ

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 e nd position
for each peptide is the start

position plus eight.

Pos 1I23456789scr

245g GEVLEKEK 12

F300 TEHSIPTPP]L

F385 IFOHQT 2i

F416 GGVNT] 12]

[4911 LSD IG 2

F579 GVTPLH
628VGDKL

F636IFEST

639 VEAT2

74M RVYW LhI
78 LTL E 9

829 TER D A

830 EEAKTV j
894 SKKAFL

906 12DT C

918 GHCD

9 49 ESCE2I

F950 12EWIF

F9 68 VLGGTW
1O02 DEQR1E]2

1025 SLVESEF

17032 
EADQT

TableXXXII-V2-H LA-
B34402-9mers-254P10683

Each peptide is a portion
of SEQ ID NJO: 5; each
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TableXXXl l-V3-H LA-1
[B4402-9mers-254P1I D613J

Each peptide is a portion
of SEQ I D NO: 7; each

start position is specified,
the length of peptide is 9
amino acids, and the end
position ,o each peptidle
is the start position plus

eight.

[PS 12468 scorel

178 FPCAQ 5EI1
LGP F 4]

F6] WFSPCAR

D 4SCAK
F2 TR-LGWPSPC 3

[A GWPSPCC3

TableXXXII-V5-HLA-1
B34402-9mers-254PID66B

Each peptide is a portion of
SEQ ID NO: 11; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptidle is the start

position plus eight,
Pos 112 34 5 67 8 9 e

F[j 1EDRKLT 1

DLFLKD 12~

TabeXXIII-1-H LA-
8511 -mer-24P1 D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 9 amino
acids, and the end position
for each peptide is the startposition plus eight.

F517 FALIVNNAV

F324 SPTTAIPRTV

F37 SPNLETTRI IF22

F296FTIPGSTEHSIT 2

327 TAPRTVKEL

F3711 HPTD)YQG-I] 22

495]DPONYSFRLIF2

F678 IAVGQ 27

774 VALLT2V

720]RRGGH

F897 AFLFKV1

F221] SASTA0

567 20]EKH

722 RAGRI 20L

F226APLES

277]PSELS

F439SQQET

F566 PEG] V

F849 FSD K9QI

F970 TGGFVVC

1-33]SEIRD

1618 QP0] PP

1--723 AGGRHVLVL I18

F885] VANL R
F924] FPLT1CI
F27]ERYNVLi

F179 1AY7WG

4861 SPVLRLSNL 1

5231 NVDYPPV

PCT/US2004!001965

LTableXXXItII-V1-HLA-]
85101 -9mers-254P1 D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.
FPos] 13579sei

F699 QSSSL17
8B74MRPPFKVLKA E

F9 SSL1LL6T

F229 LPERSVLLP 1jj
25 L1ASEL

F339 AGNL9T
360 PPET IDA
400] VOY F 1 6jf
14t N1GEFN i
430 VNPP A
432 LPVAV

533 AG EHAT

582 T16HS

F5 93 GD9FLK
63 EPE A
F8 09 QPDRISG
846 16DSIK

8765 FPFK161

900 FLLFKVLRV g
[962] LA1L6L

989 IRKTY 1

[LF APG2 S

5 TGvL-S LLL

F28 GTSAI 

129 WGS E A

F236 LPLFTPS 
306] TPPT1A 

31 TPSLPS 7

401 
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TabeXXXI II-VI-H LA-
B5101-9mers-254P1D6B

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 and position
for each peptide is Ihe start

position plus eight.

[PosI 123466789

701 LSSTSTLTV 1

S731] LPNNSITIn IF 151j
F 759] QSPAAGDVI 175

784 GVYTFHLRV 15
F835 DTLVRQLAV

S8391 RQLAVLLN V 1)15
859 AHSDLSTVI 51
I IMAPPTGVLS LI E4
33 3INAVSPNLE IE 4
69 G/LAWWFEGRCI 14
94 GPIRSYLTF 141
99 YLTFVLRP V 141

205 1VPAETQQDP

F 2251 PAPKLPERS i 14
F287 VEKSPVLI 14

ft 141
1337 VSA-DNLII F 141

7 LPDNEVELF 14
3591 APAPPVETT IF 141

F387 QGHKQTLNLI 141
l FGEGFVNVTf 141
416 EG FFNVTVJ 141

426 PARRVNLPP ft 141
475 GPFIEEKTS fti4

F512 T TTLI]14

516 TAALIVNNA 14
527YPPVNAOPJ[ 141
531 IANAGPNHTI ft 141

I6071 QQSTAVVTV f 14

I624 1PPVAVAGPD I[ 14
667 SAVEMENID 14

7091 VAVKKENNS 14

761 PAAGDVIDG 14

762 AAGDVIDGS 14
00DTDTATVEV

F841] LAVLLNVLD r 14
9SHLWMENLI E

TableXXXIIII-V1-HLA-
B51 01 -9mers-254P1 D613

Each peptide is a portion of
SEQ ID NO: 3; eac start
position is specified, the

Ienth of peptide is 9 amino
acids, and the end position
for each peptide Is the start

position plus eight,

Pos 1 23456789 [scorel
[981] CKRQKRTKI FL1-41

171 IAI3CARKQC Kr]
4011 LETTRIMRV V1il

47] RVSHTFPVVIF1 31
F 881 CEPKKMGPI7 3
[14 LPFLGKDW GII 1F 3
[A159 DYRELEKIL 11 131

[175 EPRGSEYT][ 13

[193 GAFNSSVGD 713
[-2021SPAVPAETQ 1
S224 1TPAPKLPER 1 3

F238] LPTTPSSGE 1

I270 MnPSHSLPPA I 3
r285] VTVEISPVL

310 SAAPSESTP 1

F312 APSESTPSE
321 LPISPTTAP 13

F328 APRTVELT

F336 TVSAGDNLI

338 SAGNLIIT 1

S3621 PPVETTYNY~I 3
396SQLSVGLYV 1

S3991 SVGLYVFV F7 Z3
417 EG1VNVTVK

9422VVKPARRV 1

4251 KPARRVNLP

4351VAVSPQLQ 13

446 TLPLTSALI I 13

534 GPNHTILP L 13
F566 LFGSEGKH IF131

623 RPPVAVAGP

F7630 GPDKELIFR 173
[665 1GPSAVEMEN I

673 NIDIAIAT 3 LiZ
9728 1NNSI

2797 1GASDTDTT L
803 TATEVQPD 1

818 VELTLQVGV IZ]

PCT/US2004/001965

TableXXXIIII-V1-HLA-
135101-9mers-254P1 D56

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

position plus eight,

[PosI 123456789 score

F910 TAGCLLICS EIII
918 SGHGHCDPL ]Ej
923 CDPLTKRCI 

954W SIFYVTVL 13

S9591 VTVLAFTLI 1113

9601 TVLAFTLIV

S961j VLAFTLIVL 1 3
1007 MELRFKYGI 13

1010 RPKYGIKHR I2
11060 lNPIKSMNGSI

S521 FPVVDCTMAI

L1 12TAACCDLSS LS821 CFHKENCEF 11
:89 EPKKMGPIR [lI
S116 YGDMMLNRG1

136 DIRKOLPFL
169 QPSGKQEPR

18 LPGSEGAFN 1
F240 TPSSGEVL

F241 TPSSGEVLE 12

F248 LEKEIASOL
279 SLELSSVTV
304 IPTPPTS A

311 MPSESTPS E1
S3151 ESTPSELPI [71

F329 PRTVKELTV E2
S3551 KAFAPAPP LII
S3611 APPVETTYN LI
366 TTYNYEWNL 12

S3671 TYNYEWNLI LI
1:414 A GFVNV L9

451 SALIDGSSS4571 SQSTDDTEI LII
F4651 IVOYWEEI E9
S5101 GATNSTTAA

S5131 NSTTAALIV 11
F528]1 PPVANAGPNII 12
I 532[ NAGPLITIT 11
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TableXXXIIII-V1-H LA-
B5101-9niers-254P1 COB

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 9 amino
acids, and the end position
for each peptide is the start

position plus eight.

Pos F 123456789scr

I 5381 TITLPQNSI I 12
SRQQSTAWVI 12i

682TGLQVGTYHJ[ 121

r-718PRRGGJ 2

F741SSTQI][i

F745DQISLf 2

74 7] QRV W J121
7601SAGDI
8441LNL~IJr

F 78 QRPK Li]
893LSKEIADFL

F937 MNIRI 12
1032EOOOT I

51 KSMGI
GVS76L I

F-7 VLSS1LL
I

F5-6 DTAC

F59ACDLS
F 51 FIRSYL1F

F96] IRYLIV

1l09 RPALLDG
F125] SPGWD Lii
F132]OPDRK i

F 180o AEY1W3L

R12031 PAPETQ71
F2 06 FAQQPE 1

F 27 fKPESl~ F
264SKVM~~~

276PA2] SS__

280! ESVV

307PTAAS

F344ITPDE

350 ]EEI F ll

TableXXX ill-V1-H LA-
B51 01-9mers-254P106B

Each peptide is a portion of
SEQID NO: 3; each start
position is specified, the

length of peptide is 9 amino
acids, and the end position
for each peptide is the start

Position plus eight.
[oI123456789scr

[385 IKQGHKQTLr ]111~i
[392 TLNLSQLSV ]K7iI
F 455 DGSQSTDDT][ i
[476 PFIEEKTSV 1

540TPNIL] 1

S551 NQSDDQI] 11

609 STAVTI Lh
6331] 1DELFP
636] I E EAT
645 FGSSDD 1jj

757 IDGQSPWFMG1]

766 VIrSDS 1ii

83141KGVET

816GL LTQ

83 6 TLRQAV
840 OALLV

872] QSPPKV

82 EEARLH] Liii
F9011 LLFKLRV

9g-53 ESFYT

F958YTLAT

1013 YFKRT L II
1020 TENLM LI11
1'0451 KMERIIK

Tab le XXX II I I -2-H LA-
B51 01-9 m ers- 254 P I 6B

PCTIUS2004/001965

Each peplidle is a portion
of SEQ ID NO: 5; each

start position is specified,
the length of peptide is 9
amino acids, and the end
pos ion fr each peptide
is the start position plus

eight.

FPos 123456789 scor
F-8]YADDYRELEI 14

F-7EYADD-YRELE j
L S-EYADDYREI 1

TableXXXI lll-V3-1-LA-
B5101-9nrers-254P1 0 68
Each peptide is a portion
of SEQ ID NO: 7; each

start position is specified,
the length at peptide is 9
amino acids, and the end
postion fr each peptide
is the start position plus

eight.

LGWVPSPCCA 11

1q 211 TRGWS

Iable)(XXI 
85101 -9mers-254P1 D613

Each peptide is a portion of
SEQ I D NO: 11; 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,

F TFLGKDWG

Ta bIeXX X IV-VI- H LA-A1 
1 Omers-254P1 D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 10 amino
acids, and the end position
for each peptide is the start

position plus nine.
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os1 23456789 0=soea7
459SDTIS 33

F553 SSDHIV 33
743 O! S 33
6.49 31DG!F

F173 KQF-OAY29

F208 =27D~LY

F107 26PQLD

19F =IHSLV25
894 SKKDLF[23

9 596 ECWSF 23

156 YSDREE
378 PDQ E9

3659 [::gII

F769 E9HVAQ

3941 NLsOSVGLY Li 9
554 SDHLEq

F72 WFGCYV

299SEHITPLJ

F347L~'EEK
592 EGYFQLKV

F8 29 LTERKD8V

F907 EATGLL I~
i0 04 QNR M ELRP I<Y 1

F 286 VEIK=SPVLTV/ [17

IDSD NS DI

[jFEGKHVM 17

7 92 VTSGAO Lq

86271 SDSVIF id

F69 AWFGRY I134 PEDIRK=DLPF F16

190 SGAN

TableXXXIV..Vi -HLA-A1 
1lOmers-254 PI D6B

Each peptide is a portion of
SEQ 11) NO: 3; each start
position is specified, the

length of peptidle is lOamino
acids, and the end position
for each peptide is the start

___position plus nine.
Fs 12-345678907 scor

249q EKEKASQLQE L31

I 313 PSETPELP 6

462 DTEIVSYHWE

F507DDANT

Table.XXIV-V2-HLA-A1 
-1

Each peptide is a portion of
SEQ ID NO: 5; each start
positi,)n is specified, the
length of peptide is 10

amino acids, and the end
position for each pep tide .s
the start position plus nine.

FP0 EE9YAD

t7q MEYADDYREF-4
11

DGLEEMSEYAD 1 

TabIeXXXI V-V3-HLA-A1-

Eacn peptide is a portion of
SEQ ID NO: 7; each start
position is specified, the
length of peptide is 10

amino acids, and the end
position for each pep tide is
the start position plus nine,

[Pos 124679 EscR
[7 MI~lRLGWPSPCj 6

DRE E W6PCA

PCTIUS2004/001965

LII LGWPSPC CAR 

Tab Ie XXXI V- V5-HLA-A 1 

Each pepticeis a portion of
SEQ ID NO: 11; each start

position is specified, the
length of peptide is 10 amino

acids, and the end position for
each peptidle is the start

position plus nine.
7Poe s123 45 6789-0 sor

PEDIRKDLTF F16
J] SPEDIRKODLT 17

:I:6 RKDLTFLGKD O

IRKDLTFLGK F-]

Each peptide is a portion of
SEQ ID NO: 3; Pach 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,

635 LIFPESAT

F343 

F345 ITLP2EE

F700 STTT
F39]NEFI~

112 QLLYGMM

F326 TTA7TKE
F3 38ESADNLIT

:21 QLEQKDL 23

861 DLSVIFY 

4306 AVPLEA
539 E9PNST
:57:6 VMQV74Y
29 LV2NI 2
820] LTLQVGVGQL
836 TLRLAL 22
961]VATIL 

10001 N EER E Pj 2
11 LLLVIAC 1121]
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TableXXXV-V1-A0201 
L Ioiners-254PI C6B

Each peptide is a portion of,
SI Q ID NO; 23; 6acl staji
position is specified, the

length of peptide is 10' amino
acids, and the end position
for each peptidle is the start

position plus nine.

FP os 1234567890scr

F441i FQLQE LTL PLT [21
F722 RAGGRHV LVL 
835FD-TL-VRQLAV-LT J

F 843] FVLL NVLD SDI 2
905 VRVDTACL]I211

MR f F 20]

F128 20G~PD

F278ALLST'

431]NPVVS

A -LQLTMLVEG 20

9q-60 2)AILV

F988 KRKK
217 YLNSAT

3 91 19IJ$QS

[7776 L'TLG 1

F2]I A PPTG s-sLIE

F1 LL T GC 18

34 AVIP2]T 718

F2281 KLERVLP 18

FTableX(XXV-V1-A0201-1
110mers-254P16

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 pepticie is the start

position plus nine.

[Pos 11234567890 score
274l SLPPASLELSF18

F2 95 VTP GSTE H-SI 18A

r5321 NAGPNHTITL 1 181
1580VL 1SLP 181

F62]7 18GDKL

F654 GIVFYHE]V 17

721ARAGGRHVLVIF71

8T17 LVLLQG 8

2EE HSPA3E 171

5 KA1APP 7

357 FVAFPAPP-VET] 17

393 LLSQLVGL 7

423TVKAR N K3[
F 4A LT4 TSL]T

I L DLQTDJ[17

[530 ANAGPHTI[[17!

7T27]1 LVPNS 17!

78211 LVEGVYTFHL Jr1

F9391 17ALLV

1006RERKG
F92 16PRSL

178 GSAYTDI3

[1861GL LPSEGAF =1[

PCTIUS2004/001965

TableXXXV-V1 -A0201 
1 Omers-254PlD6B

Each peptidle is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptidle is 10 amino
acids, and the end position
for each peptide is the star~t

___position plus nine.

[Pos I1234567830 score!

[187 LLPGSEGAFN] 16]
[209 QDEHLL

S22-, FLPERS\{[LPL Li6i
284 SVTVE[ SPVL 1

312FAPs-ESTPsEL1 i

334 ELTVSASDNQFIL

F384 EEQHKT

F400VGYFVT

401 GYFVTS 16T
F415 FGEFVN6V

4261 PAR1 LP 16

625] VAA EI(E

838 D ELVLN

8B56 IRA EDLT

879 VLA 

-899 DFLRVR EA
F9 00 ELEIVLV

939NIRID
955 1IYTVA

959 EELFTI

9q65TILGF

EIII TGVLSSLLLL 

[1 0 3 VLP PQ 151

1541SYDYE i

1234 VLLTTSLM
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Ta~XXXV-V1 -A0201 
lomers-254P1 06B

Each peptide is a portion' of
SEQ ID NO: 8; '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.

Ps1 23579 score

276 PPASLELSSV1 15

F279 FSLELSSVTVE 15
303. STPPTSAA 1

LtTvsAGDNLj 15

F346 TLPDNEVELK 15

358 VAA FVTT 1
392 LLSLVEi1

F459STDDTE=IVSY 7

F484] EIVYH\E

48 5 VLLSDG 15

524ADPVN 15

68 0] END 15

72 RRAGR] 15

7 3 0 V L N S I L 1 5

735 SFLGSS 15
743 STDQIVY 

7 52 YL DQP 15
F754 WIDQS 15

789HRTSQA 1

829LERITV 1

1859 ASLTVV 
F8:73SPFVLA 1

926LKCCSL 1

934]HWELIR 1

0936WELIRI 1

1952CWIYT] 5
F26SGTSA 4
I31 SALPL 1

WEGRCLV I:E

TableXXXV-Vl -A0201-1
1 Omers-254F1 D6B

Each peptide is a portion of
SEQ lb NO: 3; each start
position is specified, the

length of peptide is10 amino
acids, and the end position
for each peptide is the start

position plus nine.

Pos J1234567890Escor

104 FRPQEP 4L

135FEDIRKDLPFLF4
141WLPFLGKDWJGLF

143 14KWOE

1791 SAEY14]L

190] GSGENS 141

F323IPTPT 14]

3891 HKTL1S 4 i1
F3 94 71QLVG 4

430 8/SPQQ[ 14]

451~~~ AIDSQ 4

F472 EI14]EE

475~~~ PIEKTV 4

494~~ 1DPNYF4

519 ERNVYP~j
5 

604 SSRQ1TA 4

F617\QENRP

F662HRPAE

F684 LVTHR

F702 SSTSLT4

7772 HSA FLN 17

1784] GWF FV 1I4
821] FLVGL] 141

840QALNLD1 4

1842 AVLNVDSD[ 14
F845LVDDKV1 4

91 3 rLKSGG 141

962LAFL!LTGE

PCTIUS2004/001965

TableXXXV-V1 -A0201 
1 Omers-254F 1D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 amino
acids, and the end position
for each peptide is the start

position plus nine,
Pos 1234567890 seg
F9-97 LDNMoD E QER 14

1031 SEFDSDQDTI]FI4

71 LLVTIAGCAR IFj13

0 H T P V D T 1 3 1

60ACLSD] 3

78YVSP-IE] 131

[198 3 sVGDSPAVPA F13

F208] AEQD E 2

225 PAPKLPERS3V 1

227 PKLERV

281 ELSTVK
285 VV PL

336TSDNI

43 Y FVTSS

414AGGVV

42-8 E9IJLPA

F521 13ADYP

547] TLGNSSD

F633 DEIPE A
F634 E13VEA

679 ATTLQG f

E 78Ln LVG 131
F808 VQPPRSGLLr

LI 84 LNLD gI
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TableXXXV-V1 -A0201 
1 Omers-254P1D6B

Each peptidle 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 peptidle is the start,

position plus nine,

PoE 23579 [scorel
8 847 VLSIKQ L13
8841EAR HMLL i

F897IAFLFV Z
F906 EADACL j~
F944YIWIDGESNCET 13
F956 IYTLF

F957 FYVIVLAFTL

F958TWYVLAFTLI

1025SMSSF

I01E KMERGNPI(V

TableXXXV-V2-H LA-
A0201-lomors-254P'H5

Each oelptidle is a portion
of SEQ ID NO: 5; each

start position is specified,
the length of peptide is 1
amino acids, and the end

position for each peptidle is
the start position plus nine,

PosI 13579 scorel
7 SEAORL '15

[7 GLESEA 17

F7
=7YELK

TableXXXV-V3-HLA-1
A0201 -1 Omers-254P1 SBJ

Each peptidle is a portion of
SEQ I D NO: 7; each start
position is specified, the
length of peptidle is 10

amino acids, and the end
position for each peptidle is
the start position plus nine.

Pos 124576 0 cre

Li3 RFGW14CC
[A LGPSCCR

TabeXXXV-V5-1-11LA-A0201 -1
1 Omers-254P1 68

Each peptide is a portion of
"'SE'Q I D NO: 11; each start

position is specified, the
length of p6 tide is 10 amino'

acids, and the end position for
each peptidle is the start-

position plus nine.
oe123 4 56 78 90 sei

].LTFLGIKDWGL LI-i8
jjEDIRKOLTEL ]13

TableXXXVI-V1 -HLA-AO203-
1 0mers-254P1 D6B

Each peptide is a portion of
SEQ tD NO: 3; each start
position is specified, the

length of peptide is 10 amino
acids, and the end position
for each peptidle is the start

position plus nine.
Pos] 1234 567890-sor
51TPVGA

75 4 WFDQS 1 9
F874] RPFFA 1T9

3 52VLAVP

[5 241 VYPAA7~
[620ENPVVJ 8

670 EMND AIAI
F71-4] NPPAR 1-81

F52 Fv OTO[ 17]
[304ITPTXP[17

[510FGATJS-TTAALJ[ 171

FT51 RGSAG 1

F875PFIVKE j

F12 LLLTIGC 0
F25 CFERTSN 0i1

50 HPVDT

F61]GDSCL

1 02 FLPQP

195 FSVGDP

F1 98 SGS

21I3 PLYNS I
[271YNESATPAEji

PCTIUS2004/001965

FrIeXXXVI-VI -H LA-A0203-
l10miers-254P1 D6B3

Each pep tide 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 peptidle is the Start

position plus nine.

[Pos I1234567890 Iscorel

F244SGEVLEKEKA, 0
269 LMPSHSLPPA

302 HRSI1P TPPT SA oT6
31 SELPISPTTA

F35011 NEVELKAFVA L 
4051 FFVTVSSENA 71
41 8 LFNIVP] 101

F443 QELFLPLTSA 16

F502 RLVTSD A
F508 SFG1NSTT

522NADPV

602 EDSQS A

F633 

659 EWHRPA
F668 AVEENDg

F701 SST LTV 1

712 KKEN 716A
F753] LWRDS A

789 ELVOQ A

795 SQGSD 1T ojj

F873 SRPFKLK

F889 ILHMVRLSKEA E
F902 LFKLDT

954 

1054] SFNGI0N
10 SLLLVIA
13 FL-91CA

E9 SEGRTYSNAVi



WO 2004/067716

TableXXXVI-V1 -HLA-A0203-
1 Omers-254P1 D6B

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 and position
for each peptide is the sta rt

position plus nine.

Pos FI2567890 scor

F-13VLR-PVQRPAQ LII]
112GQERSEF7
186 G LLPGS-E-GAFT 1

F196 NSGSA

1~ 2][ELHYLNESAS 9

F218 NSS3A 7~
F245 GVEE

F270 MSLEA

343 PDE E!~A I
F351 EEKFA I
F353 EFAFAA71
403 KYTVSSENAF~[9

[444 ETPTA 
[50O3 ETTDD A
518 MLVNV [L
523 EADYP AN[L

F525 VDPPANGIL

581 QPLLSM[L

1 6193 4ENPA

F660 HRPA

F671] MEN9KA
F 702 SSTTLVA

F713 FENS9RA

F767] IDSH FA L.1
F790 FRVD9GA
F796QADDA

L KTLRQLV

[Ta b Ie X XX VI-VI -HLIA- A0 2 03
1lOmers-254P1 D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 Damino
acids, and the end position
for each peptide is the start

position plus nine.

[Pos 1234567690 cel
[851D!KVQKlRAH[[ 9!

878KTVILKAAE VAR I 91

[ooa FKVLRVIDTAG][ 9
F955 SFV)LA 1 9

TableXXXVWZV-HLA-
A0203-1 Omers-254P1 0GB

Each peptide is a portion of
SEQ ID NO: 5; each start
position is specified, the
length of peptide is 10

amino acids, and the end
position for each peptide is
the start position plus nine.

TableXXXVI-V3-H LA-1
A0203-l0mers-254P1 068

Each peptide is a portion of
SEQ ID NO: 7; each start
position is specified, the
length of pep tidle is 

amino acids, and the end
position for each peptide is
the start position plus nine.

IPos 135790 soe

F 
A0203-1 Omers-

I 254P1D6B

PCTIUS2004/001965

TableXXX\1II-V1 -HLA-A3-
1 Orners-25411DGB

Each peptide is a -Portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 amnino
acids, and the end position
for each peptide is tne start

position plus nine.

Tos 112345678-90- score

518FALIVINNAVDY
8747 VLDSDI(VQK 7

807RV/DIAGCLLK

307 QOLSVGLYVFK 26

14 24IAAR

452 ALDSSD
:77 QFNVEV 27

=4 47 EAHFPV

490 RSLPN

6T80 TFLVT

F-7911 23DQGS

1008ERKGK

6 2 HY9] AE

16 G2] SGA

[0 TVTSD1A21

1058SRGSS

22VjTVVPG STE 2

493NDGYF

655IFHEV

694 

825GGLER

F836 TVQAL

[844] LLVDSI 
[886] 
[888NHRSEKI 201

76~ROYLVCPH 9
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TableXXXVII-V1-HLA-A3- I
l0mers-254F106B j

Each peptide is a portion of
SEQ ID NO: 3; each start'
position is specified, the

length of peptide is 10 amino
acids, and the end position
for each peptide is the start

position plus nine.

Pos ii1234567890 Iscorel
198 SVGDSPAVPA LZ1
247VLEKEKASQL L 19

FVAPAPVET F9
401 GLYVFKVTVS 19

[43TVKPARRVkL][1 191
431 NLPPVAVVSP 19

56 SLGPGSEGKH 191
586 M 1 91
687GTYHFRLTVK u 19
29LVPNNSITL 1 91

891KEKADEEKI 19J
913 7CLKCSGHGH][ 191
F1 31LLIACRLi
103VLRPVQRPAQ

F166 FLLQPSGKQE 18
S187GSEGAFN 18

F246 EVLEKEKAS 1
359 APAPPVETTY

F392TLNLSQLSVG
406 KVVSSENAF1

F487 PVRLSNLDP 181
600 1KVDSSRQS 7

LIFPVESATTL 1
703 STSTLVAVK 81

F704 TSTLTAVKK

F775 ALQLTNLVEG

F784GTFHLRVT

F819E LQVG Q l 181
S842 1ALLNVLDSD 1[ 18

[53KVKIfAHSD 181

[j9 GHHCDPLTKI 181
S960/1 TVLAFTLIVL I e

S9831 RQKRTHRKKII11

S9881 KIRKKTKYTI 1

1 0431 REKM ERGNEK

D 1 VSSLLLVTS22 1RKQSEGRTY

TableXXXVII-V1-HLA-A3-
l0mers-254P1 0683

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptido is .10 amino
acids, and the end position
for each peptide is the start

position plus nine.
Pos 1234567890 score

PVVDCTAACOC 17
112 QLDYGDMML L1
12 oM-LNRGSPSGI F 17
137 IRKDLPFLGK

228 KLPERSVLLP
27 SLELSSVTVE 1

286TVEKSPVLTV

34 S1TTAPRTVK
33ELKFVAPAP

34NLSQLSVGLY 1

46TLPLTSALID LIi7
559IVLYEWSLGP

614 TVIVQPENI\R

64EL!FPVESATJ 7
7GLSSTSTLTV

710 AVKKENNSPP
766VIDGSDHSA

828 QLTEQRDTL

8401 QLAVLLNVLD I 17

86NvLDsDIKvQ[[ 171
892 RLSKEKADFL 171

F905 VLRVDTAGCLII 171
F934 HLWMEN LIRJI 

S9551 SIFVTVLAF -j1
S9651 TL!VLTG GT J[ -j7*1

[985 KRKIRKKTK j[ 71
F 997 ILDNMDEQER[[ 171
EF11- LLLTIAGC 61

12 i1LLLVTIAGAQC V761
S44 1RIM/RvSSTFI [161

1 1061 PVQRPAQLLD Li1
1 43F7FLGKDG L 16

219 NESSTPAPK 161

S2341 VLPLPTTPS I e
F268 VLMPSHSLPP

S2801 LELSSVTVEK 1 6

S291 JPVLTVIPGST I 6

PCT/US2004/001965

TableXXXVII-V1-HLA-A3-
l "mers-254P1 D6B

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.
[FosI 1234567890

331 TVKELTVSAG 1

1[ 3511 EVELKAFVAP 16
F73 9SVGLYVFKVTj[ 11

430 VNLPPVAVVSI 161
5241 AVDYPPVANA

[560 VLYEWSLGPG] i
[~P1QLKVTDSSRQ] 16

527 AVAGPDKEL 1
673 NIDKAIATVT 

[7521 YLAIRDGQSP

765 DVIDGSDHSV

780 NLVEGVYTFH
807 EVQPDPRKSG

837 LVRQLAVLLN

843 VLLNVLDSDI 1

879 VLKAAEVARN

925 PLTRCICSI-1

966] IVLTGGFTW

967 IVTGGFWL Ii
976 LC!CCCI RQ

1007l MELRPKYGIK 1116
GVLSSLLLLV

1 SLLLVTIAG 1
[1 TIAGCARKQQ 1

F951 PIRSYLTFVL
F 99YLFVLRPVQd Li

FVLRPVQRPA E

M7 3
7VQRAQLLDY 

4EKELLQSGK 9
[jKQEPRGSAEY L1i~
20AVRAETQQDP 1l
251QLQEQSSNSS 1

27QEQSSNSSGK
261EVLMPSHSLP

284 SVTVEKSPVL

336 TVSAGDNLII 1
34211 NLIITLPDNE 1
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TableXXXVII-V1 -HLA-A3-
1 Omers-254P1 06B

Each peptidle is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 amino
acids, and the end position
for each peptide is the start

-__position plus nine.
Pos F1234567890scre
F344- IT LPD -E VEIF15

F4 403 FY-V KVTJSSE IF1J
41 6 GEGFV NVT VK F II5

F419 FVNV-TVKPART 15

444FELTLPLTSALIE

47 TLNGN-QSSGDDI 1

FG61IPEIRP
F6 24 P PVAVA-G DKI

F643 T LD GS SSS-DD]

F817 LVELTLQVC-V Lh-hI

F90D1 LLFI V-LRVDTI 1j5

961 FVLAFTLi\/LT IF-15
F41 ETTR1RVS

F63 DLSS1LAW
156 YSDIDRE4E

214 ELYNEA

I274 LPS LA

322 PISPTTAPR

F377 H YE 1 4

459 STDEI4]

P58 QV EW L E
5564 WSGG E 9
5-74 HV-vIGVQP

6 21 NNPVAA

692 RLTK1QGL 4

720 F1RAG4HV

F743]STDDQRIVSY 77 4

F830 EERK EVR
8 51 F1VIOA 4]i

1 9 EEKQ RK~

TabeXXXVI t-V1 -H LA-A3-
10mers-254PlD6B

Each peptidle is a portion of
SEQ I D NO: 3; each start
position is specified, the

length of peptidle is 10 aminb
acids, and the end position
for each peptide is the start

position plus nine.

Pos 1i234567890 sor

[996 TLDNMDEQE 774]

TableXXXVII-V2-HL.A-A3-1
1 Omers-254P1 6

Each peptidle is a portion
of SEQ I D 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 F12345-67890- score]
S7 YADDYRELE 14

D7GLEEMSEYADI. 2
[7 1EEMSEYADDYF 77]

j7sEYADDYREL 7 ]j

[TableXXXVI t-V3-HLA-A3-
1lOmers-254PI 13

Each peptide is a portion of
SEQ ID NC: 7; 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 13579 cr

F abeXXXVt t-V5-HLA-A3-
10mers-254P1 062

Each peptidle is a portion Y
SEQ ID NO: 11; 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.

Fos 112 34 567896 score
[A IRKDILTFLGK] 7

PCTIUS2004/001965

TableXXXVlt-V5-HLA-A3-
1 Omers-264P1 D613

Each peptidle is a portion of
SEQ I D NO: 11; each start

position is specified, the
length of peptidle is 10 amino
acids, and the end position for

each peptidle is the start
position plus nine.

Pos 12 34 5 6 78 9 1oE1
72] PEIJIRI DLTF 12

DIRKDLTFLG 
7 DLTFLGKDWG ]F-1-
7: KD LTFLGKDW 77-

[TableXXXVIII-Vi -HLA-A26-1
1 Omrers-264P1 DCBJ

Each peptide is a portion of
SEQ ID NO: 3; eacn start
position is specified, the

length of peptide is 1D amino
acids, and the end position
for each peptidle is the start

position plus nine.

rPosI 1234557890 soe
F208 ETQQDPELHY 172

680 TVTGLQVGTY 78
F835 DF-28]V 7
F884 EVAN28] 7
365 ET2YWL 7

F436 AVSPL 2L77
135 EIKL F 26]

4 59 STD EIVS 7
F743 S25QIS7
7 65 F'IGDS 74
960 TVLA24]

246 EVEE S 231
384 [22A3IQT

F955 2I3V]LA

F326 TTAT2]E

F807 E PPRS 7
820[LTLQVGVGQL 22

F953 2YTL77

151 EAYDD jj
F267 EVLPSSL 77
F351 21KFAP7
444 ELFP2S]7
485 DS-R2]L 7
729] LFLNNIT ]7
949 EfSNCWSF D I
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STabIeXXXVIiI-V1 -HLA-A26- 1
10mers-254P1 6 B

Each peptide is a portion of
SEQ ID NO: 3edach 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 1234537890 score

[10381 DTIFSREKME LZI
F 34 FAVISPLETT I 201

S41 ETTRIMRVSH 1 201
220 ESASTPAPKL]F 201

r 284 SVTVEKSPVLE1 201
3341 ELTVSAGDNLL J

F403 YVFKVTVSSE] 201
4061KVTVSSENAFJ 201
423TVKPARRVNLJ 201

[480 EKTSVDSPVL]

[575 VVM GVQTPY 201

S67211 ENIDKAIATV Lie]0
F6752 DKAIATVTGL L 20
S8001 DTDTATVEVQI 20

F802 DTATVEVQPD

8 11 PRKSGLVEL 0

865 TVIVFYVQSR

909 DTAGCLLKGS
147 DWG LEEMSEY 1

S2391 PTTPSSGEVL j 9

331 TVKELTVSAG

464 EIVSYHWEEI

S4821 TSVDSPVLR. I
539 ITILPQNSITL 1

I574 1HVVMQ VQTP 19

F986 RTI(IRKKTKY 1
1032 EFDSDQDTIF 1 9

51 TGVLSSLLLL 181
S132 DSPEDIR7DL

159 DYREEKDLL
-4721 EINGPFEEI 1

6111AVVTVIVQPE][ 181
6351 LIFPVESATL I7T~
781 LVEGTFHL 1 81
9671 IVLTGGFTWL

4 PTGVLSLLL
1811 EYTDWGLLPGJ 11

28611 TVEKSPVLTVI11

TableXXXVI ll-V1-HLA-A26-
I 10mers-254P1D6B

Each peptide is a portion of
SEQ ID NO: 3; each start
position is specified, the

length of peptide is 10 amino
acids, and the end position
for each peptide is the start

position plus nine.
Pos 1234567890 score

34511 ITLPDNEVEL 17

F 851] DIKVQKIRAH 17

F 926 LTKRCICSHL F17

F964 FTLIIJLTGGF 17

GVLSSLLLLV 16

J107 1VQRPAQ LLDY I 16

158 DDYREEIDL 16
F281]1 ELSSVTVEIS S] 16
S315 ESTPSELPIS1 6
338 SAG FNIIT 16

462 DTEIVSYH -EI[ 16
F483 SVDSPVLRLS F
M 553SSDDHQIVLY F161

E951 YTFFLKVDS 1 161
F 6341 ELIFPVESAI 16

64911 SSDDI-GIVFY 1 6
7721 HS\/ALOLTNL]1 161
786 YTFHLRVTCS 16
861 SDLSTVIVFY 1
896 EKADFLLFKV 1
935 FLWMENLIQRY 7j

1I047 1ERGNPVSMN I 16

1058 S IRNGASFSY 1
29 RTYSNAVISP 15

S53 VVDCTAACCI 1j71
74 EGRCYLVSCP 151
90PKKMGPIRS 151

348NEVELKA F 15
394 NLSQLSVGLY 1
417 EGFVNVTVP 1
4711 EEINGPFI 1
5041 TVTDSDGATNI 15J
6141 TVIVQPENNR 1751
638 PVESATLDGS[ 151
668 AVEMENIKA 11 51

6TVKDQQGLSS]7l

7831 EGVYTFHLR 151
837 LVROLAVLN J[7

PCT/US2004/001965

TableXXXVII l-V I-HLA-A26-
1 0mers-254P1 D61B

Each peptide is a portion of
SEQ ID NO; 3; each start
position is specified, the

length of pertide is 10 amino
acids, and the end position
for each peptide Is the start

position plus nine.

Pos] 1234567890 scor
842 AVLLNVLDSD -2I15

F846 NVLOSDIKVQ E
F7I2]APPIGVLSSL IK
I 42LTTRIMRVSHT [j1
F43 TRIMRVSHTF 1

F 501 HTFPVVDCTAI[ 1

S162] ELEKDLLQPS
209 TQOPELMYL

285 VTVEKSPVLT

389 HIEQTLNLSQL
S396 SQLSVGLYVF

429 RVNLPPVAVV 14

1503 LTVTDSDGAT 14

514 STTAALIVNN

518 ALIV1NAVDY

F524 AVEYlANA

579 GVQTPYLHLS 14

581 QTPYLHLSAM

F609] STAVVTVIVQ

S6201 ENNRPPVAVAI

651 IVFYHWEHVR 

661 EHDRGPSAVE

S7051 STLTVAVKKE I
744 TDDQRIVSYL

F749 IVSYLWIRDG 1

776 TNLVEGVYTFS784/ GWTHLRVT f1~
791 EERVTDSQGASD

F804 ATVEVQPDPRE
7823 EQVGVGQLTEQ

831 EQRKDTLVRQ I1
832 QRKDTLVRQL E
864 S FYVQS

8671 IVFYVQSRPP1 14
96LRVDAGCLL I 1i

103 EQERMELRP
1008 ELRPKYGIKH
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FTableXXXVII t-V2-HLA-1
A26-1 Omers-254P1 D6B3

Each peptide is a portion of
SEQ ID NO: 5; each start
position is specified, the

length of paptidle is 10O1
amino acids, and the end

position for each peptide is
the start position pius nine.

P o s 1234567890scr

A4 EEMSEYADDYf L 1]

7-IJEYADDYRELEI 111

fTableXXVll l-V3-HLA-A26-
10mers-254PlD6B

Each peptide is a portion of
SEQ ID NO: 7; each start
position Is specified, the

length of poptidoe is 10
amino acids and the end

position for each peptide is
the start position plus nine.

Pos 3 4579 se

TableXXXVII t-V5-HLA-A26-1
1 Omers-254P1 068

Each peptide is a portion of
SEQ ID NO: 11; each start
position is specified, the

length of peptide is 10 amino
acids, and the end position for

each pelptide is the start
position plus nine.

[Posij 12 3 4 56 78 90
31EDIRI(DLTFL L261

LTFLGIKDWGL F20

DIRKDLTFLG F12

[TableXXXIX-V1 -HLA-B0702-1
1 Omers-254P1 068

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,

[Posl 1234567890 Isel
81 1] 

F2256 APILPERSVL 1 24
312 APESPSL 4

2291 LERSVLLL L73

TableXXXIX-V1 -HLA-B0702-
1 Omers-254P1 68

Each peptice is a portion of
SEQ ID NO: 3; each start
position is specified, the

tengthof peptide is 10 amino
acids, and the end position
for each peptide is thie start

position plus nine,
[POsI1234567890 scr
F72 APPTGVLSSLF 22~

PPTGVLSLL L221
[328 APRTVKELTV][ 221

F473 PPVAvvsp-QL] L22

141LFLIWG]20

[37 F-NVK 119

F655 GPA~VENII19
94 GRYL F 181

F495 DG SF 181
57 GPGSEGKHV71F181

618 QENNRPV] 181
722 AGGHVLLIL181

F800g QPPKSL 181
[874 FPFIVL 181

371~~~ SPLETRM r
276 FPASELSS

475 FPIEKT 7

813 RK1LEL 7

F238 LP1PSGV 6

720 RARAOGRHVLI17

1050 FFKVMNGS

191l FKMPIY 5

1 69 QPSKQ 1R75

175~~ EPRSAYT

F3813 KOHQTN] 15
[425 FPRRNPP 15]
[76 tDSl]SA1 151

F8921 RSEAF Li5

270 MPHSPA 141
304 EEPISA 1

PCT/US2004/001965

Ta beXXXtIX-V I -H LA- B0702-
1 Omers-254P1 068

Each peptidle 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 pep tide is the start

position plus nine.

Posl 1234567890 1score

3 45 ITL-PDNEVELT 14
:423TVKPARRVNLI 1ii4
440 PQLQELTLPL E

534 GPNHTITLPQ 14~

576 VMGQP l
871 VQRPK L

135 13RDLF LT

220 ESSPAK 3L

F273HLPSE

7275LPSES

321] 1PSTTP

324 SPTPT ZE

444 E13LTA

482TVDPVP i
F51 0 GAT1S13]

F5321 NAGPNHTIIL 11

5411 LPQSIL
552QEDQV

590MEOTO
637 FVST

F675 DKAATT

721]AAGHL

7361 LPNSILD

7629 4OVD I

859AHDLTVV g
875 PPFIKVLIQ.A
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TableXXXIX-V1 -HLA-B070-
1 Omers-254P1 D66

Each peptide is a portion of
SEQ ID NO: 3; each 6tart
position is specified, the

length of peptide is 10 amino
acids, and the end position
for each peptide is the start

position plus-nine,

FPos F1234537890scr

F931 ICSHLWMENL F 7

989]IRKKTKYTIL
13

F82 CPKNCP 1i

F89 EP GPR Li
109 RAQLL F-12L

F159 DYEEKL 12~

F202 SPV4O 12

205 VPE1QP 2
[24 TAKPR

F231 ERVLPP

239 PT1SSE 2

F284 SVTE12V

F393 L1S2SGLL
F4 27 12VPVAL
1432 FPPAVS 12L
4361 AVSQLE 12

438 VSQQET 12

494 LDGYS ]1 2
F528 PPA1GN 12

5311 t'JAGNH 12

F53 91 12PNST
F570] QQPYH 12

F623 12VVAP

0624 PP1VAPD

F635 LFVEST 2

FG62 HVRP12

6-84 LQ1TH 2LL

0G90 Q8GLSTST
F744 TDQIY Li
F772 HSAQN 12

835] DTL 12V

6836 TL12ALL

[856 KI1HSLS

TableXXXIX-VI-HLA-B0702-
1 Omers-254P1 06B

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 peptidle is the start

position plus nine.

ITosi 2345678907se!
F8801 LKAAEVARNL [I12
F884 EVRLH F Li
F905 VLRVDTAGCL L
F917 CSHHDP q7j

1017 1RT2NS [j]
1046 MERNPVS EA1

TableXXXIX-V2-H LA-
B0702-l0mers-254P1 D6B
Each peptide is a portion of
SEQ ID NO: 5; each start
position is specified, the
length of peptidle is 10

amino acids, and the end
position for each pep tidle is
the start position ptus nine.

TabteXXXIX-V3-HLA-1
B0702-l0mers-254P11 DOB

Each peptidle is a portion of
SEQ I D NO: 7; each start
position is specified, the
length of peptidle is 10

amino acids, and the end
position for each peptidle is
the start position plus nine,

Ros13579 score!

[lI SPCCARQSLP

TatjlXX~tXVO-HA-B30702-
I mrs2541DB

PCT/US2004/001965

Each peptide is a portion of
SEQ ID NO: 11; each start

position is specified, the
length of peptide is 10 amino
acids, and the end position for

each peptidle is the start
position ptus nine,

osl 12 34 5 67 890 or]E

:]1SPEDtRKIDLT ]Fj16]

IIE EDIRKDLTFL [131
9] LTFLGKDWGL 

:21PEDIRKDLTF 1]E:

[TableXL-V2-HLA-B08-

1 Omers-254Pl1D6B

[NoResultsFound,

[TableXL-V3-HLA-008-
1 Omers-?54P DB

FNotResUls~oundj

[TableXL-V5HLA-BO8-

-NoResultsFound,_J

TableXL-V1 -HLA-
B1510-l0mers-

254P1 DOS

NoResuttsFoundl.

TableXLl-V2-HLA-
Bi 510-1 Omers-

254P1 D6B

[~os 12456890score]

[=oRes.iiltsFound. 1



WO 2004/067716

TableXLI-V3-HLA-
B1510-l0mers-

254P1D6B

FPuos 13579 score]

NolResultsFound.

B1510-10mers-
254P1 D6B

os]135790soe
NoResultsFouiid

TableXLII-V1 -HLA-
B2705-1 Omers-

254P1 068

P05134689 co
NoResultsFound,

TableXLII-V2-H LA-
B2705-1 Omers-

254P1 06B

Pos 1357909e
NoResultsFound.j

TableXLI -V3-HLA-
B 2705-1 Omers-

254P1 068

NolResultsFound.

254P106B

[Pos]11234567690O s.core
NoResultsFound.

TableXLtII-V3-H LA-
B2709-1 Omers-

254P106B

NoResultsFound,

TableXLII I-V5-H LA-
B2709-1 Omers-

254P106B

FNoResultsFoundJ

TableXLtV-V2-HLA-B4402-
1 Omers-254P1 068

Each peptide is a portion
of SEQ ID NO: 5; each

start position is specified,
the length of peptide is 10
amino acids, and the end

position for each peptide is
the start position pius nine.

Po 124689 cr

D EESEADD

TableXLIV-V3-HLA-
B24402-1 Om ers -254P 1D6 B
Each peptide is a portion of
SEQ I D NO: 7; each Start
position is specified, the
length of peptide is 10

amino acids, and the end
posi tion for each peptide is
the start position plus nine.

FTableXLIV-V5-HLA-B4402-
l0mers-254P 16

Each peptide is a portion of
SEQ I D NO: 11; each start

position is specified, the
length of peptide is 10 amino

acids, and the end position for

PCT/US2004/001965

each peptide is the start
position plus nine,

Pos 11234567890[score
IPEDIRIDLT7F 23

731EOIRKE)LTFL [77
77 KDLTFLGKDW 
=9 LTFLGKDWGLr [1h3

STableXLV-V1-HLA-1
B5101-l0mers-

254P106B j

[Po s 1234 
I NoResuttsFound.]

[TableXLV-V3-HLA-1
8510i1 lmers-

254PID6B j

[L NoResultsFound. ]1
FTableXLV-V5-HLA-1

B51 01 -lrners-
254P1 058

F NoResultFound.

Tab teXL VI-vl -HL A-PS 101-
I Smers-254P1 068

[,os 123456789012345 Iscorel
NoResultsFound, J

TableXLVI-V2-HLA-DRBI-01 01-
15mers-254P1 06B

Eachi peptide is a portion of SEQ ID
NG 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.

Pusl_123456789012345 T -ej

TableXLltl-V1 -H LA-
B 2709-1 Omers-

254 P1062

[OPoi134579 score
NoResultslound,

TabteXLltt-V2-H LA-
82709-10Oners-I
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ADDYRELEKDLLPS 
29F ]KDWVGLEEMSEYAD F 14

iEi11DWGL-EEMSEYADDYRE14
TablaXLVI-V3-HLA-DRB1-0101 

I 5mers-254P1 D6B
Each peptidle is a portion of SEQ ID

NO: 7; each start position is
specified, the length of peptide i5

amino acids, and the end
position for each peptide is the start

position plus fourteen.
[Pos I 123456789012345 re

1MTRLGWVPSPCCARKQ 22
PCCARI QCSEGRTYS 18

[-3]RLGWPSFCCARKQCS 10
[-4]LGWVPSPCCARKQCS 10

[Table LVI-V5-HLA-DRBI-0101-

Each peptidle is a portion of SEQ 'ID'
NO: 11; each start pcsition is specified,
the length of peptide is 15 amino acids,
and the end position for each paptide is

the start position plus fourteen,

[Pos] 1 2 3 45 6 7 8 9 012 3 451 scorel
[ii]1 RKDLTFLGKDWGE 191

7]1 PEDIRKDLTFLKW 18

[Ii LTFLGKDWVGLEESE F181
[f DSPEDIRKDLTL(( ]F11
[81 EDIRKDLTFLGKW 11il

12]1 KDLTFLGKDGEE 1[1i
L 31 DLTFLGKDWC-LEEMS 1~ 101
DAi TFGDGEMSEY 7 101[73] VVGDSPEDIRKDLTFL IF91
[j6] SPEDIRKDLTFLGKD 91
[q IRDTLKVGLE]71 91

TableXLVI -Vi -HLA-DRB1 -0301-
15MERS-254P1D6B

Each peptide is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 15
amino acids, and the end position for

each peptida is the start position
plus fourteen.

[Posj 123456789012345
F184 DVVGLLPGSEGAFNSS 29

[9031 FKVL-RVDTAGCLL-KC] 29

r743 LIITLPDNEVELKA f
L404 VFKVTVSSENAFGEGI 28]

TableXLVII-V1 l-LA-DRBI-0301-
1 5MERS-254P1 D6B

Each peptide is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 15
amino acids, and the end position for

each peptidle is the start position
plus fourteen.

[osI123456789012345 E~~
421j NVTVKPARRVNLPPV -28

F805 ITVEVQPDPRKSGLVEF28

F845 ILNVLIDSDIKVQKIRA 28

76261 VAVAGPDKELIFPVEIF27
170301 ESEFDSDQDTIFSRE Ir27
F2061 PAETQQDPLHLN 261
r3821 QGEIKQGHKt LNLs 26
5901 HFRLTVKDQQGLSST 26A
826 IVGQLTEQRKDTLVRQF26

F998 ILDNMDEQERMELRPKF26

Fi±o WCGDSPEDIRKDLPFL F 25
77751 ALQLTNLVEGVYTFH 25

F550 IGNQSSD)DHQlY EW F24

[5731KHVVMQGVQTPYLHLI 24
[584jYLHLSAMfQEGDYTFQ F241

[1PEDIRKDLPFLGKDW2[31

7NNSITLDGSRTDQ[ 23
[866 VIVFYVQSPPFKV[23
[1601 YRELEI DLLQPSGKQ[[ 221

[8341 KDTLVRQLAVLLNVL][ 22

93ff MGPIRSYLTFVLRPV] 21]
[7110jPAQLLDYGDMMW LRQ[ 211

[1261 PSG IWGD SPED IRKD] 21]
F141 I LPFLGKDWIGLEEMSE[ I-211

[7244[SGEVLEKEKASQLQE [[21]
[434 PVAVVSPQQE LTLP [[21~

[633 KEIPVSTD [211
77HVLVLPNNSITLDG ][21]

[765 DVIDGSDHSVAL 1]

F965 TLIVLTGGFTWVLCIC ][21]
F282 LSSVTEKSPVLTVT 201

332 VKELTVSAGDNLII7T [201
[392 TLNLSQLSVGLYVFK7F[20
F485] DSPVLRLSNLDPN [20

[516 TMLIVNNDPV 20
[54 QNSITLNGNQSSDDH]F70

[62v-VTvIvQPENNRPPV120
[725 GRHVLVLP NNSLD 72

TableXLVIl-V1-HLA-DRBI -0301-1
ISMERS-254PIDSB

Each peptide is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 
amino acids, and the end position for

each peptide is the start position
plus fourteen.

[Pos 123456789012345 score

.8761 PFKVLKAAEVARELHF ][26i
F8881 

F9531 EWSIFYVTVLAFTLI-]F 

958] YVTVLAFTLIVLTGG I[ 
F62 CDLSSCOLAWWVF][79

[101 _TFVLRPVQRPAQLLD 79
F152 IEMSEYSDDYRELE F] 19
F165 IKDLLQPSGKQEPRGS] IF19
2f4-5 GEVLEKEKASQLO'EQ][ 19

VAWSPXLQELTLPL ]I79
488 VLRLSNLDPGNYSFR][ -19

F563 IEWSLGPGSEGKV.Mr[179i

5 998 QLKVTDSSRQQSTAVI[ 191

F6131 VTIVQPENNRP-PVA IF 19
6 781 IATVTGLQVCMTHFP ]I 19
7061 TLTVAVKKENNSPPR] ]Il9

F78jFHLRIVTDSQGADTD] 71i
815j SGLVELTLQVGVGQL]l 7-9l
-88 VRQLAVLLNVLSDI]l191

892g A AE V A RNAL-H 1 RSKEII F191

89 LHMRLS-KEKADFLLF II 19
8S90] HMRLSKEKA FLLK 19

94OlRYI~qDGEGNJEW~ -1-9]

11241 SSLMVVSESEFDS DD] 19
110561 NGSIRNGASFSYCSK]L 1b1

331 NAVISPNLETTIM FI 178
97 RSFFVR--P I191

100 1L TF V LR P-VQR-PA QLL I F18
110-4 LPQALLYGDI [18
[1I47] DVG L EE SYS F ]1[
[157 SDDYRELEKDLLPS [:A

342 NLILD EVELA i18
[4501 TSALIDGSQSTDTE 

536] NHITLPQNSITLN-G [[-18
[574 IHVVMQc3VQTPYLS[- 18

[588] SAMQEGDQLV[ F18
6d32 D)KLIFPVESATLG 1

[646 GSSSSDHGIVF-YHWI[ 718
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TableXLVII-V1-HLA-DRB1 -0301-
1 5MERS-254P1D6

Each peptide is a portion of SEQ ID
NO: 3: each start position is

specified, the length of peptide is 15
amnino acids, and the end position for

each pep tide is the start position
plus fourteen.

FPos 123456789012345[~e

F6911 FRLTVKDQQGLS~sTs] 18 T
[~RHVLVLPNN31TLDG EAi~

[r"51_YLWIRDGQSPAAGD 11 18

I 7791 TNLVEGVYTFHLRVT F1[1i
r78991 ODFLLFKVLRVDTAGC 18
19961 TILDNMDEQERMELR[18

10021 DEQERMELRPlYGIF 18

10041 QERMELRPKYGKR 1

11022 HNSSLMVSESEFDSD[-18
[10371 QDTIFSREKMERG NP j

F71 CYLVSCPHKENCEFK][17j
F138] RKDLPFLGKDWVGLEE 77]
1i531MSEYSCDYRELEKDLJ[ 17M

[202] SPAVPAETQQDPELH F7
F212 DPF[HYLNISAS TPA l[171
F2241 TPAPKLPERSVLLPL 11 171
334 ELTVSAGDNLIIP E1ll

[417 EGFVNVTVKPARWN [17]
4 56 GSQSTCDTEIVSYIN 171

[490 rRLSNLDPGNYSFRLT [171

[6 14 1TVIV/QPENNRPVA [7
625 IFVAVAGPDKELIFPV [1171

[F6681 AVEMENIDKAIATVT [7
7041 TSTLTVAV(KENNSP-j[ 17

[708 TVVK NSPAR[7
[740 GSRSTDDQRIVSYLW] 7
[823 QVGVGQLTEQRkDTL] 171
[864 [STV/IVFYVQSRFPFKI 7
[984 QKRTKIRKKTIYFIL ]17]
[986 RTKIRKF TKYTILDN ]i7

YTtLDNNMDEQDERMEL[17

[10521 KVSMNGSIRNGAFS[ F171
4] FTGVLSSLLLLVTIA I16
14LTACRQSG 1

66jSCDLAWWNFEGRCYLV LZ1
258] ESNSEVMPS FZ161

-3611 APPVETTYNYEWNI -16
363 PVETTYNYEWNLIHjI

TableXLVtl-V1-HLA-DRR1 -0301-
15MERS-254P1D6B J

Each peptide is a portion of SEQ tD
NO: 3; each start position is

specified, the length of peptidle is 15
amino acids, and the end position for

each peptide is the start position
plus toburteen.

FPos1 12345678901235 core
I 3741 LISHPTDYQGEKG ]l161
F46 3I TEIVSYHWVEEINGPF I16

688 1TYHFRLTVKDQOGLSIF16

F718 IPPRARAGGRHVLVLP] 16

F79 DGSRSTDDQRVSYL F16
F9341 HLVVrMENLIQRYD 16

F68DLAWWFEGRCYLVS 15

F156 YSDDYRELKLQ 16

265 GKEVLMPSSPA 16

357 FAAPETN E 15
436] AVVSPQLQELLPLT15

[466]1 VSYHWEEINGPFIEE 15]

55DD-QIVLYEWSLGPG][ 151

811] DPRKSGLVELTQGi[ 151
001-S1-1-1-V GCA 14

[79 SSLLLLVTIAGR( 11 14]
F891 EP M RYTFV]11 141
E226 AFKLPERSVLLPLPT F114
[231] ERSVLLPLPTTPSSOG, 14

232 RSVLLPLPTTPSSGE j
[449 LTALOGO TT 14

F556[DHQVLYEWsLGPGS j 14!
[572 GHVQQTYLH[ 14

[11DHSVALQLTNLVEGV [4
[806[VEVQPDFR LE [14]
F843 VLLNVLDSDIKVQKIF [141
[101 IKHRSTEHNSSLMVS [14]

[Tabl4eXLVllkV2HLA-DRB1-0301 
1 Smers-254P1 D6B

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.

IPosl 11234567890123451

D IDWGLEEMSEYDY 19

110 EMSEYADDYRELEKDZ 

[TableXL'/l-V2HLA-DRB1-0301-
1 Smers-254P1 D6B

Each peptidle is a portion of SEQ ID
NO: 5; each start position is

specified, the length of peptidle is
15 amnino acids, and the end

position for each peptidle is the start
position plus fourteen.

[Posj 123456789012345 j].soel
[1-5 ADDYRELEf DLQ~PS][ i8j
[ii1M1 EYDDYREL-EKD3[

[1411 YAD DYEEDLQ [7161
F-8] LEEINSEAD EE 11
[7J 1GKDWGLEEMSEYDDLpi
l-7]GLEEMSEYADDYRELL1

Ta~XV -3H-LA-DRB1 -0301-
,~er-254P1 D613

Each peptide is a portion of SEQ ID
NO: 7; each start position is

specified, the length of peptide is 
amino acids, and the end Position

for each peptide is the start position
plus fourteen,

Pos5 123456678901234 score!

TableX~LVII-V5HLA-DRB1 03D1-
1 Smers-254F1 D6B

Each peptila is a portion of SEQ ID
NO: 1 1; each start position is specified,
the length of peptidle is 15 amino acids,
and the end position for each paplidle is

the start position plus fourteen.
[P osf11 23456789012345 score

[73 WVGDSPEDIRKDLTF7L 325
F71PEDIRKLTLIW F 23

[1 LTFLGKDWLES ]l21!
[11 RKE)LTFLGKDVVGLEE LA18

[13 DLTFLGKDWGLEEMS Fj il

TableXLVtII-V1-HLA-IJR1 -0401-
l5mers-254P1D6B3

Each peptide is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptidle is 
amino acids, and the end position for

each pep tide is the start position
plus fourteen.
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FP os F1234567890123456 cr

681 DLAWWVFEGRCYVC[8

[3651 EI1YNYEWVNLISHT[8
[751 SYLWIRDGQSPAAG-D j[ 78

901 PKKMGPIRSYLTFVL 26

L 97 RSYLTFVLRPVRPA j[ 26
Fl1011 TFVLRPVQRPAQLj[2

232 RSVLLPLPTTPSSGE 6
[282 LSSVTVEKSPVTT [26
[421 NVTVKFARRVNLPV][261

57]41 HVVMQ)GVQ)TPYLHLS]j[ 26]
[51 0 TAVVTVIVQPERP [26

6 33 1KELIFPVI'ESATLDGSr [261
[7251 GRHVLVLPNNSIT[D 1[26

[7331 NNSIILDGSRSTDLDQ [261
7791 TNLVEGVYTFHLRVT j[ 26

F8421 AVLLNVLIJSDIEVQK 26~
[8991 DFLLFKVLRVDTAGC [261
F9341 HLVVMENLIQRYIWDG [21
F281 GRTYSNAVISPNLET [22]
F49 SHTFPVVDCTAAC 22]
F96 IRSYLTFVLRPVQPI 22

[153 MSEYSODYRELEKDLJ[ F221

[157 SDDYRELEKDLLQPS J[221
F369 NYEWVNLISFIFTDYQG [[22
F402 LYVFKVTVSSENAFG [[221

[416 GEGFVNVTVKPARRV[ 221
F4671 SYHWEEINGPFEEK][[22

F4741 NGPFIEEI<TSVDSPV [[221
F524 IAVDYPFVANAGPNffT][ 22
657 FYHWVEHVRGPSAVEM[[ 221

L749 IVSYLWVIRDGQSPAA 221
F874 RPPFKVLKMEVARN 221
F897 KADFLLFKVLRVDTAIf 221
F900 FLLFKVLRVDTAGC)L 22

[943 RYIWVDGESNCEWSIE F22
F9511 NCEWSIFYVTVLAFT 22~

SIFYVTVLAFTLIVL [L272
F9921 K-TKYTILDNMD)EQER I-22],

TGVLSSLLLLVTIG 
[78 LSSLLLLVTIAGA 20

12 LLLVTIAGCARKQC j[20

42 TTRINIRVSHTFPVDj 0

431 TRIMRVSHTFPVV)C j[201
r 76 RCYLVSCPHI(ENCEP[[ 201

93 MGPIRSYLTFKVLRV j[20

TableXLVIII-V1 -HLA-DRI-0401-
l5mers-254P1D6B

Each peptide is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 15
amino acids, and the end position for

each peptide is the start position
plus fourteen.

[Posl 123456789012345 scoE[
[100 LTFVLRPVQRPAQLL 1120[

F7126PSP IWGDSPEDtRKD 20
F160 YRELEKDLLQPSGKQ] 20]I

[202] SPAVPAETQQDPELH j[20j
[2121 DPELHYLNESASTPAr 20][
[2151 LHYLNESASTPAPKL [20]

233j SVLLPLFTTPSSGV [720

245 GEVLEKEKA SQLQEQ F[ 20
F253 ASQLQEQSSNSSOGKE F 20]
272 SHSLPPASLELSST j[:20

[2-79fl SLELSSVTVEKSPVL 20]
289KPLVPSES[ 20]
292 VLTVTPGSTHITj 0

F301] EHSIPTFPTSAAPSE [[20
F3341 ELTVSAGDNLIITLP 201
341 DNLIITLPDNEVELK I[ 20]

[3551 KAFVAPAPPVETTYTN[

[n7]1 EWNNLISHPTDYOGEI 20]
F300] SVGLYVFKVTVSSEN [[20

LPVVVPLQL 20

LA VAVVSPQLQELTLPL L 20
439 SPQLQELTL LSA[ 20]
442 LQELTLPLTSAIG[ 1

F4461 TLPLTSALIDGSQST]E20
F485 DSPVLRLSNLDGY[20
[5001 SFRLTVTDSDGATNS j 0
[527 YPPVANAGPNH=TITL 20

536 INHTITLPSTLG[ 1
[543 QNSITLNGNQSSDDH] 20]I

[57HQIVLYEWVSLGPS [20]
F596 TFQLI<VTDSSRQQST F-2]0

598 QLIVTOSQSA F-20]

[6141 TV[VQPENRPA j720j
F6351 IFPVESATLDGSSSS j[2oj

F661 PSAVEMENIDKAIAT I--0

6681 AVEMENIIAAV 721
I 671j fvENIDKAIATVTGLQ IF70
F6751 DKAIATVTGLQVGTY F20

698j QQG(LSSTSTLT=VAVK L~

TableXLVIII-VI -HLA-DR1 -0401 
l5mers;-254P1D6B

Each peptide is a port ion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 
amino acids, and the end position for

each peptide is the start position
plus fourteen.

[Posj 123456789012345 score]
[70 4 1TSTLTVAVKKENNSP] 

708 TVAVKENNSPPRAR][ 201
F7261 RHVLVLPNNSITLDflG 0

7271 HVLVLPNNSITLDGS 201
[752 IYLWIRDGQSPAAGDV[21

764 GD)/IDGSDHSVALQL ]I 
fiii D)HSVALQLTFNLVEGV][ 
[782j VEGWYTFHLRVTDSQ][ 

M76 TFHLRVTDSQGASDT] 
[605 TVEVQPDPRKSL F] 2 01
[8151 SGLVELTLQVGVGQL[ J201

[823 QVGVGQLTEQRKOL][ 201
835 OTLVRQLAL L 

838 VR: LAVLLNVLDSDI 
[841 LA/LVLDIV Q 

845j LNVLDSDIKV/QKlRA 0
F8601 ISDL3TVIVF S 

865j TVIVFYVQSRPPFKV 
[877 FKVLIMEVARNLHM ]I 
[682 AAEVARNLHRS F] 

[890] HMRLS Ei<ADFLLFK][. 

902~ LFKVLRVDTOGCLLK 0
F9031 FKVLRVDTAGC~l( 
905 VLRVDTAGCLLKCSG][ 

F9561 IFYVTVLAFTLIVL 
958j YVTVLAETLIVLFGG ]F 
96 3 AFTLIVLTGGFTWLC ]I 

[998 LDNMDEQERMELRPK][ 

[1024 ISSLMVSESEFDSDO][201

[10501 NPIKVSMNGSIRNG AS][ 
[10521 KVSMNGSIRNGASFSJ[ 201

F7 INAPPTGVLSSLLLLV 18

[21 APPTGVLSSLL T J[ 18E
21j AR1 QCSEGRTYSNAV][ 18
29 RTYSNAVISPNLETT 8

34 AVISPNLETTRIMRV 181
35j VISPNLETTRIMRVS ][18
68 jTMCCDLSSCDLAWW 18

[130 GDSPEDRKDPEL 18
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TableXL'/IIl-Vl-HLA-DR1-041-
1 5mers-254P1 D68

Each peptido is a portion of SEQ ID
NO: 3; each start position is

speoified, the length of peptide is 15
amino acids, and the end position for

each pep tide is the start position
plus fourteen. 

FPosj 123456789012345
F146 IKDWGLEEMSEYSDDY 18f
r169 1OPSGI QEPRGSAEYT] 18J

1 88 1 LPGSEGAFNSSVGDS] is
F2081 ETQQDPELHYLNES][18

I 2251 PAPKLPERSVLLPLP[ 18
252 KASQLQEQSSNSSGK][181
2 75 1LPPASLELSSVTVEK [[is

F276] PPASLELSSVVEK 78
F2951 VTPGSTEHSIPiPPTq 8

12981 GSTEHSIPTPPTSA [18
F3061 TPPTSM4PSESTPSE 18
F322 [PISP77APRTVL [[18

1328LAPRTVKELTVSAD [18
F358 VAP.4PPVETTYkYEWV 18

[368 YNYEWVNLISHPTDYQ 8

[3741 LISHPTDYQGEIKQG 18
[379] TDYQGEKQGHlKQTL[18

[389 HKTLLSLSGY 181
F403] YVFKVTViSSENAFGE is
[413 NAFGEGFVNVTVKPA 18

[43j[ NLPFVA:VVSPQLQEL L_181
438 VSFQLQELTLPLS [18
4431 QELTLPLTSALDG 18]
F449 LTAI2SSI F 18

[4551 DGSQSTDDTEISY [[18
[478 EEI(TSVD)SPVLRLS Lj18

482 TSVDSPVLRLSNLDP F18
5051 VSGTNTAAL I 18
514 STTAALIVNNAVDY1P

[-549 NGNQSEDDHQIVLY(E1 18

GNOSSDHQIVLYE'N][18

570 y SEK-VMGQ ]18
F588 SAMQEGDYTFQKVF[[18

59-1 FQLKVTDSSRQQSA 18
F6061 RQQSTAVVTVIVQP [718
F639[VESATLDGSSSSDDH 8
F645 DGSSSSIDDH-GIVFYH 18

E91 FRTKDQLSTS LAI

Tab~eXLVI Il-VI-HLA-DR1-0401 -1
1 Smers-254P1 0613

Each peptide is a p ortion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 15
amino acids, and the end position for

each peptide is the start position
plus fourteen.

I-I1234567689012345 Ej
6951 VKIDQQGLSSTSfTT 18
739 DGSRSTDDQRIVSYL _18

F740 GSRSTDDQRIVSYLW 18
762l AAGDVIDGSDHSVAL 18i

F7651DVIDGSDflSVALQLTI 11 18
I-7 76 91GSDHSVALQLTNLVE I1 181

788 FHLRVTDSQGASDTD][ 18
813j RKSGLVIELTLQVGVG[1118

85 GVGQLTEQRK TL7VR 181N
831EQRIKDTLVRQL VLL 18]

F-3] QRKDTLRQLAVLLN 118
853 KVQKIRAHSDLSTVI 18~

F856 KIRAHSDLSTVI.VFY [18

[880 LI(AAEVARNLHMRLS 18
[9571 FYVTVLAFTLIVLT 18
F9961 TILCNMDEOERMELR [18
li9o1 IRPIKYGIKHRSTEHN If 18
111 IKHRSTEHNSSLMVS I[ 181
F11 DSDQDTIFRKE F[_18
110351 SDQDTFSREKMERG j[ 181
[10531 VSMNGSIRNGASFSY][ 8

F400 VGLYVFKVTVSSENA IF171
594 DYFLV SQ F- 171

[785 VYTFHLRV'IDSQGAS 17]
F69 1LAWINFEGROYLVSCP[ 161

[145GKDWGLEEMSEYSDD[ 1
[182 YIDWGLLPGSEGAF 16

F214 ELHYLNESASTPAP [[161
[378 PTDYQGEKQHT 161

[4 12 ENAEGEGFVTK [-16
F465] IVSYHWEEINGPFE 16]
F49811 NYSFRLT TrDSDGAT [16]

F559[VLYEWSLGPGSEG 16
[5811 OTPYLHLSAMQED F 61
[634 IELIFPVETGs [1 61
[6541 G1VFYHWEVGS [16
[655 IVFYHWE-VGPA 1 6
[688 TYH-FRLTVKDQQgLS [16A

{TableXLVllt-VI -HLA-DRI-0401-
lFmcrs-254P1D6B

Each peptide is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 
amino acids, and the end position for

each peptide is the start position
plus fourteen.

-PosT 123456789012345 'scorol
[7831 EGV'YTFHLRVTDSOG]716

[8661 VIVFYVQSRPPFKV 16
867 IVFYVQSRPPFKVLK -1 is

F941 IORYIWDGESCEW [6
F954[NSIFYVTVL4FTLV isi

94611 VL4FTLIVLTGGF 16

970q TGGFTWLCICCCKRQ [6

F972] FWCCCRK

030 ESEFDSDQDTIFSR 16
1038 DTIFSREKMERGNPK][ 16
475 GIPFIEEKTSDSP 

F690 HFRLTVKEDQQGLSST][1

F886 ARNLH RSEA F 
[1012j 
F-4 FTVSLLVI ]14

j"9 SSLLLLVTIAGCARK 1 1
-10 SLLLLVTlAGCARKQ ][14T
F11 LLLVTIAGCARKQC 14
74 LVTIAGCARKQCSEG]1[T
F32 SIAVISPNLETTI ]1

I 37 SPNLETTIRVH ]14

104 LRPVQRPQDC F14
[i'io ]PAQLDYGDl\MLNRG .14

"1i1 IAQLLDYGDMMLNRGS] 14

1186 YGMMNR-GIW14
[118 jDMMLNRGSPSGlVWGD F7 l
[1341 PEDIRKDLFGD EE14
[1 38] RKDLPFLOKDWVGLEE][1 141
[141 ILFFLGKDWGLEEMS-E]I 141
[1851 WGLLFGSEGAFNSSV][F 141
[7196 kSSV'GDSPAVPAETQ I 14]
F2351 LLPLPTTPSSGEVLE I14j
265 GKEVLMPSHSLPlPAS][F 141

F2661 KEVLMPSSPL F[1-41
267 EVLMPSHSLPPASLE][ 14~

F284 1S/TVESPLVG 141
318 ELPISPTPT[ 141

F3201 ELPISPTTAPRTVKE 1[A4
[329 PRTVKELTVSAOD1NL 1
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TableXLVIII-V1 -HLA-DR1 -0401 
1 5mers-254P1ID613

Each peptidae is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 15
amino acids, and the end position for

each peptidle is the start position
plus fourteen.

[7Ps 1234567E9012345 [core

F332 VKELTVSAGDNLII F-14
[342 NLIITLPDNEVEK 14i
[344]1 IITLPIDNEVELKAFV 14

[351][ EVELKAFVAPAPPVEj [4
[361][ APPVETTYNYEWNLI 1

[382]1 QGEIIKQGHKQTLS[1
[3921 TLNLSQLSVGLYVFK 141
F395 LSQLSVGLYVFIKVTV[ 141

397QLSVGLYV(FKVIVS L 14~

F4011 GLYVFKVTVSSENAF[ 14f
[4061 KVTVSSENAFGEGFV 141
F427 ARRVNLPPVA\'VSPO [F 14

[429 RVNLPPVAVVSPOLQ 

[434 PVAVVSPQLQELTLP 14
[450 TSALIDGSQSTDDTE 14

F4511 SALID)GSQSTDDTEI 14
462 DTEIVSYHWEEINGP 14

F463 TEIVSYHWVEEINGPF 14

r470 WVEEINGPFIEEKTSV 14
481] KTSVDSPVLRLSNLD 14

488 VLRLSNLDPGNYSFR 14!
F5021 RLTVTDSDGATNSTT 14
F518 ALIVNNAVDYPPVAN[14

F522 NNAVDYPPVANAGPN [-14!
[538 TITLPQNSITLNGNQ 14

[545 SITLNGNQSSDDHQDI[14
F573 t HVVMQGVQTPYLI-ILL!

[577 MQGVQTPYLHLSAMQ 14!
[587 LSAMQEGDYTFQLKV[ 14!

F609 STAVVFVIVQPENNR_[14
[673 VTVIVOPENNRPPVA [14!
[623] RFPVAVAGPDKELFj [411

14
F632 DKELIFPVESATLDG [141
F641] SATLDGSSSSDDHGI 14
652 DHGIVFYHINEHVRP[ 14

[6-60 WHRSA ENI 14[

[6781 IATVTCLQVGTYHFR 14

[683[GLQVGTYHFRLTVKD 14

TableXLVlll-V1 -HLA-DR1-0401 
1 Smers-254P1 062

Each peptidle is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptidle is 1 5
amino acids, and the end position for

each peptide is the start position
plius fourteen,

Ps 123456789135 soe
692 RLTVKDQQLSS F 14

735 ITDGRSDDRI]~ 14!
747 QRIVSYLVVIRDGQSPFl 141

763 AGDVIDGSDHSALQ] 141
775I ALQLTNLVEG'F 114]
803 TATYEVQPPKG] 14

814 KSGLVELTLQVGVGQ] 14

F817 LVELTLQVGGLE]1

819 ELTLQVGVGQLTEQR][ 14
F821 ITLQVGVGQLTERKD]F14

F8286 VQ EQKTVRO][ 14

F834 KDTL-VRQLAV LLNVL ][14
8K44 LLNVLDSIDIKVQKIR ][14

I 851! DIKVQKIPAHSDLST 14j

I 854!1 VQKIRAHSDLSVIV14
F8631 LSTVIVFYVQSRPPF]1 4

I 804! STVIVFYVQSRFPFK 14~
[8751 PFKVLKAAEVARNLH] 14
9 12 IGCLLKCSGHGHCL 14

F9281 KRCICSHLWMLQ 14
F932 CSHLWMENLIORYI 14

F942 IQRYIWVDGESNES 14
953 EWSIFYVTVLAFTLI 1

F959 VTVLAFTLIVTGGF 14
F9651 TLIVLFGGFTWLFC14

I 966!I LIVLTGGFTWLCIC 14~
I 973! FT\NLCICCCKR[-:T 4

975!1 VVLCICCCKRQKRTKI 14
1023 NLMS SEFDQ] 14!
1043 IREKMERGNPKVSNG14!

1056 NGSIRNGASFSYCSKF714

TableXL llI-V2-HLA-DRI-0401 
1 Smers-254P1 06B

Each peptide is a por-tion 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,

Posl 123456789012345 

MSEYADDYRELED [-22!
115! ADDYRELEKDLLQPS]F 22
E31KDVVGLEESY 181
I ,IGKDVVGLEEMSEYADD[ 16

10] lEPMSEYADDYRELEI(D]-2

F 141 YADDYRELEKDLLQP F12

FTahleXLVIII-V3-HLA-DRI -0401-1
L_ 15mers-254P106B
Each peptide is a portion of SEQ ID

NO. 7; 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.

[Posl 123456789012345 scoreJ
D RLGWPSFCCARKOCS 6

rE MTRLGVVPSPCCARKQ 14]~
[D VVPSPCCARKQCSEGRI]2

TableXLVIII-VS-HLA-DR1 -040 1-
l5mers-254P1 D6B

Each peptidle is a portion of SEQ ID
NO: 11; each start position is specified,
the length of pepide is 15 amino acids,
and the end position for each peptidle is

the start position plus fourteen.

ojs 123 45 67 8 90 23SsrE!

ii j PEDIRKIDLTFGKIDW 1120!
-31 VGDSPEDRKDLTFL 11 18

RKDLTFIKDGE 1114
j U4J LTFLGKDVVGLEIESE 1114
j:]4 GDSPEDI L F 121

EDIRKLFFLGDWG 1!12
TableXLIX-V1.H LA-D RB1I 1101 

l5mers-254P162B

Each peptidle is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 
amino acids, and the end position for

each peptide is the start position
plus fourteen.

[Posj 123456789012345 ]scorej
[668 AVEMENIDKAIATVT [27

F42 TTPIMPVSHTFPVVD], [261
[138 RKDLPFLGKDWGLEEI[- 26]
[654 GIVFYHWEHVRGPAI 26!
9§61] VLAFTLIVLTGGFTW l[26

[157 SDD)YRELEKDLLQPS 1[25g
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FTableXLIX-Vl-HLA-DRBI11101-
'15mrers-254P1 62B3

Each peptide is a portion of SEQ ID
NO: 3; each start picsition is

specified, the length of peptide is 15
amino acids, and the end position for

each peptide is the start position
plus ,fourteen.

[Posl 123450789012345 sor

1131LLDYGDMNILNRGSPSL 24
F369 NYEWNLISHPTDYQG3 24
F49 SHTFPVVDCTAACCD '-23

F971 RSYLIFVL8PVCRPA iI-23
31EQRKDTLVRQLAVLL F23

F900 IFLLFKVLRVDTAGCL 2
182 IYTDWGLLPGSEGAFN 2

F242] PSSGEVLEKEKASQL !F22
416 GEGFVNVTVKARRVF 22

F524 AVDYPPVANAGPNHT 2
F598] OLIKVTDSSRQQSTAV 2
F657 FYHWEHVRGPSAVEM 224

749l IVSYLWIRDGQSPAA 2
848 LDSDIKVQKIRAHSD _22

F131 IGDSPEDIRKDLP FLG 2
265]GKEVLMFSHSLPPAS 1211

764 GDVIDGSD)HSVALQL 21
F887RNLHWRLSKEKADFL 1211

F8991 DFLLFKVI-RVD! GC] 21

III8]LSSLLLLVTIAGCAR 1201
F101] TFVLRPVCRPAQLLD 20

115 DYGDMMLNRGSPSG20

1 65 KDLLQPSGKQEFG E20
Ii9A2 EGDYTFQLKVTOSR 2
F688 TYHFRLTVKDQQGLS 2

F783] EGVYTFHLRVTDSQG 2
F805 TVEVQPDFRKGGLVEL9
F865 TVIVFYVQSRPPFKV7b

F908 VDTACCLLKCSGHGH L20
1040] IFSREKMERGNFKRVS E
1052 KVSMNGSIRNGASF M 0

153] MSEYSDDYRELEKDLJ[ 7q
[79]1 SLELSSVTVEK(SPVL] ][1
[704] TSTLTVAVKKENNSP][7
[7 Ql RIVSYLVVIRDGS IL79
[814 1 KSGLVELTLQVGVGQ][ 7
F8668 VIVFYVQSRPPFKVL lE1 if9
F68 DAWEGCLS

F-99 YLTFVLRPVQRPAOL] 178]

TableXLIX-V1-HLA-DRB1-1 101-
l5mers-254P162B

Each peptide is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 15
amino acids, and the end position forl

each peptide is the start position
plus fourteen,

[Ps 1234567890124 kc~~q
SAEYTDWGLLPGSEG 181

[1921 EGAFNSSVGDSAP[ 181
F212 DEHLEAT PA][F 181
F232 RSVLLPLPTTPSSGE:]-

[3291 PRTVKELTVSAGN] 18
[37 PTDYQGEIKOGHKOT[ 18

F400 VYVKTSEA[18
F429] RVNLPPVAVSQL] 18

[4851 DSPVLRLSNLDPGNY][ 18
[504 IDYTFQLKVTDSSRQ 1[6o
[9701 TGGFTWLCICCCKRQ0J[ 18
[992 KTKY~TILDNMFE R [18

[101 RPKYGIKHRSTEHN 18

[10381 DTIFSREKMERGNPK [18
70 AVVWFEGRGYLVSCPHI 171

(3651 ETTYNYEWNLISHPT I[ 17
[417 EGFVNVTVKPARV [17
[610 TA\VITVIVQPE NNRP [17
655 IVFYHWEHVRGPSAV 17]

[7101 GSRSTDDQRIVSYLWI[ 171
[n77 ALQLTNLVEGVYTFH [17

874 RPPFKVLKAAEVARN 17
[9721 GFTVLCICCCI(RQKR 17

39 NLETTRIMIRVSHTFP IF 16
F214 ELYfISATA 161

[357 TYNYEWNLISHPTDY [161
[4651 IVSYHWEEINGP FIE [F6
[467 SHEIG FII 161

[41KTSVDSPVLRLSNL [79
[559 IVLYEWSLGEK[ 18
[561 ILYEVSLGPGSEGI H1 6
[578QG\'QTPYHL SAMQE F 7

[581 QTPYHLSAMQ1DY

[656 IVFYHWE-VRGSE 1s

712KKENNSPPRARAGGR]7 18

[751_SYLWIRDGQSPGDkH7

F 821l VGQLTEQRKDTLVRJ[16
i1 8641 STVIVFYVQSRPF 

882j AAEVARNLHMRLE[ 16

TableXLIX-V1 -HLA-DRB1 -1101-
1 Smers-254P1 628

Each peptide is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 
amino acids, and the end position for

each peptidle is the start position
plus fourteen.

[P us I 123456789012345]Escore
898 EKADFLFK-VLRVDT]Fi

1 955F sIFYVT'/LAFTLIVL I]F1
F9561 IFYVTVLAFTLIVLT 1
9 831 RQKRTKIRI TT 16

110063 ELRPKYGIKHRSTEH ][16
[4-8 

1001 LTFVLRPVQRPAULL I 
F2941 TVTPGSEPT P] 71-
7500 ISFRLTVTDSDGA S 1 
F625 FVAVAGPIDKELIfPV:]715
873 SRPFVLkA R]I 1 

F879 

F920 HGHODPTRtOH F1 
F9351 LWVMENLlQRYIWDGEF- 
F9751 WLCICCCKRQKRTK 

[1009] LRPI(YGIKHRSTEHN] 

[1037 QDTIFSRE EGP F-1
141 LVTIAGCARIKQOSEG I 14

[-151 IAGCARKQCSEGRI 141
F21 IARKQOSEGRTSNAV1 14
[7 76 RCYLVSPENE[ 11

71 CYLVSCFHKENCEPK[ 14
831 PHKENCEPKI(MGPIRIF 14

F84 1HKENCEPKKMGPIRS]F14

F87 NCEPIKMl/GPIRSYLT II 141
[169 IQPSGKQEPRGSAEYT][ 14
F2441 SGEVLEEIASQLQE][ 141

[281 IELSSVTVEKSPVLTV 1114
F292 VLTVTFGSTFISI I 41
351] EVEL<AFVAPAPPVE 1-4]

[3821 QGEIKQGHKQTLNLS][ 14
[3981 LSVGLYVFKVTVSSEl 14
[399 SVGLYVFKVTVSSEN-j 14

[4211 NVTVKPAR VNLP 1 14
F4-2] LPP'/AVVSPQLQELT] 11 141
[46 TLPLTSALIDGSQ-ST114
[4821 TSVDSPVL RLSNLDP114

[5 -181 ALVNNAVDYPPVAN JF 14
543A QWSITLNGNQSSD DH [[14
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Tab IeXL I XV1-HLA-DRB1-1I 101-
1 5mers-254P1 32B

Each peptidle is a portion of SEQ ID
NO: 3; each start position is

specified, the length of poptide is 15
amino acds, 6hd the end position fori

each peptide is the start position
plus fourteen,

[~7Pc 12345678901234 ScoE[61I~ VTVIVQPEONNPPVA [14

[67ff IATVTGLQVGTYHFR] [14
[705.l STLTVAVKKENNSPP 14:

[714 ENNSPPRARAGGRHVJ[14
[7321 PNNSITLDGSRSD j[ 14

[823 IQVGVGQLTEQRKDTL[ IF14]

8381 VRQLAVLLNVLDDI 14]
F8421 AVLLNVLDSDIKVQK< I[ 

[845 LNVLOSDIKVQIA 1[714
F8501 SIDIKVQKtRAHSDLS :jK

[8831 AEVARNLHMRL8IKEK] 141

[912 1GOLLKCSGHGHCPJ 14]
[914 LLKCSGHGHCDPLKJ 14

[9861 RTKIRKKTKYTILDN[77R~
[9983 LONMDEQERMELRPK]J F141

[1004 QERMELRFKYGIKHR 1114
[11 GIKHRSTEHNSSM ][141

TGVLSSLLLLVTAG][i31

[771 VLS3LLLLVTIA3CA 1 31
10 ISLLLLVTIAGCARQ1 3

F901 PIKMGFIRSYLTFVL][131

F96 IRSYLTFVLRPQRF J[13
[14 JLDYGDMMLNRGSSG[ 131
[134 PEDIRKDLPFLGKV 11t3

226 APKLPERSVILLPLP 1113~
[228] KLPERSVLLPLPTTP 11 13
F2631 SSGKEVLMPSHSFLPP 3LJi

SHSLPPASLELSST J 13
287 VEKSPVLTVTPGSTE 1

[3J VSAGDNLIITLPDNE 13j,5

Tab~XLIXV1-LA-DR131-11101-
I~nr-54P162B3

Each peptidle is a portion of SEQ ID
NO: 3; each start position is

specified, the length of peptide is 15
amino acids, and th'eend position for

each peptide is the start position 
.plus fourteen.

FPos] 12345676901235 soe

348 PDNEVELKAFVAPAP 13
F3901 KQTLNLSQLSVGLYV J[ 131
392 TLNLSQLVLY F 13

401] GLYVFKYTVSSENIAF 13
F:402 LYVFKVTVSSENAFG J[131
F4391 SPOLQELTPTA ][13]
497 GNYSFRLTVTDSDGAJ[ 13]

[556 DHQIVLYEWSLGPGSJ[ 13
s MQGVQIPLLSMJ 13]

F593]1 GDYTFQL~kVTDSSRQ F13
F614 TVIVQPENNRPFVAV J[ 131
F633 KELIFPVESATLDGS]J[ 31
[6661 PSAVEMENIDKAIAT rr13]
F7061 ILIVAVKKENNSPPH ir 13]
725 GRHVLVLNNILDi 13]

[7841 GVYFHLRVTDSQGA 1 131
[787 TFHLRVTDSOGASDT ]J 13

[816 GLVELTLOVGV/GQLTJJ 131
[835 DTLVRQLAL L F1 31

HLVVMENLIQRYIVVDG]J 131
F953 E\NSIFYVTVLAFTLI 1'3

94WSIFYV(TVLAFTLIV 113]
F9601 TVLAFTLIVLTGGFT ]J13]
F963 AFTLIVLTGGFTWLC ]J 13]

1041REIMERGNPGVMNGLjA1

TfableXLIX-V2-HLA-DRB1 -1101-
l5mers-254PI62B

Each peptidle 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 peptidle is the start
position plus fourteen.-

Pos 12345678901234

EI ADDYRELKLQSL~
11j MSEYADDRLID F-]9
DDWGILEENMSEYADDYR III

TableXLIX-V3-HLA-DRBl -1 101-1
1 Smers-254P162B

Each peptidle is a portion of SEQ ID
NO: 7; each start position is

specified, the length of peptide is 
amino acids, and the end position

for each peptide is the start position
plus fourteen,

Posl 123456789012345 scel
F76 WVPSPCCARKQCEG 14

71 IMTRLGWVPSPCCARK 12
F73 RLGWPSPCCAR1CS 2

75 IGWPSPCCAS QCSE-G ZF7
DjSPCCARKQCSEGRTY ZL

TableXLIX-V5-HLA-DRBI -1 101-
l5merz-254P 16293

Each peptidle is a portion of SEO ID
NO: 11; 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 fourteen.

FPos 123 4 5 678:9 01 23 45 Ej
[j RKDLTFLGKDWGLE

GIDSPEDR LTG

111 PEDIRKDLTFLGIKDW~
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Table L: Protein Characteristics of 254P1 D6B

Bioinformatic Program
ORF finderORF

Protein length
Transmembrane
region

Signal Peptide
pI
Molecular weight

Lccalization

outcome
3216 bp
1072 aa

TM Pred
HMMTop
Sosui
TMHMM
Signal P
p1/MWV tool
p I/MWV toot

PSORT

PSORT IF

http://wwwch.embnetorg/
http://vvw.enzim.hu/hmmtop/
http://www.genome.ad.jp;SCSuil
http://wwwwcts.dtu .dk/services/TMHMM
http://www.cbs.dtui.dkfservices/SignalP/
http:/fwww~expasy.ch/tools/
http:I/www.eyxpasy.ch/tools/

hflp:/Ipsort.nibb.ac.jp/

http://psortnibbacjp/

h ttp:!/www. blocks. h crc.orgl
http://dove.embl-heidelberg.del

TM Helix AA 954-981
TMV Helix AA 956-980
TM Helix AA 957-979
TM Helix AA 956-978
Yes signal peptide
p 15.34
1.17
46% Plasma Mem-brane

endoplasmic
reticulum
33.3% cGolgi
33.3% Endoplasmic
reticulum
22.2% Plasma Membrane
11. 1% extracelular,
including cell walt
TYA transposon protein
PKID
Purothionin signature
No Repeats

Motifs Blocks
Repeats

Table LL. Exon compositions of 2S4P1D6B

Exon No. Start position End position Length
11 406 406

2 407 566 160
3 567 1312 746
4 1313 1505 193

1506 1604 99
6 1605 1702 98
7 1703 1790 88
8 1791 1883 93
9 1884 2016 133

2017 2245 229
11 2246 2369 124
12 2370 2502 133
13 2503 2651 149
14 2652 2803 152

2804 2942 139
16 2943 3102 160
17 3103 3245 143
18 3246 3368 123
19 3369 3459 91

3460 3551 92
21 3552 6791 3240

Table 1-1I. Nucleotide sequence of transcript variant 254PI D613 v.3 (SEQ ID NO: 269)

gCtgCCgCgq 9cggtgggCg
CCtCggCgqg cctggCtggC
ggtgagageg cagcagtagc
ggCtaCgtCC cggggaagag
agcaggtgcg cgcgcgaggg
taagacctgo gatgacgacg
cagcaacgca tcgggcqagc

gggatccccc
ccczgcgcaga
ttagcotgt
gaagcgagga
tgtgaaCgtg
aggaggaaca
ttagtgtcg

gggggtgcaa
gC99og9cgg
cttgggCttg
ttttgctggg
tgtgtgtgtg
agtgggacgg
ccagcagtga

ccttgCtCCa
cgctcgctgt
gtccagattc
gtggggctgt
tgtgtctgtg
cgagtgatgc
ccacaggtac

cctatuctgc
cactgCCgga
gCtCCtCtgg
acctcttaac
tgtgtgtgtg
tcaqggccag
ggtatctact
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tcccagagcg cctggccgag
acaaaagtag aatcgagacg
aaaaacaca aaggaagctt
cacccactgt gtggtgcaca
tggtgacaat tgcagtttgc
catcatttaa gaagacCat
cagtgcagcg aggggaggac
agaatcatgc gggtgtctca
cto~tccagct gtgacctggc
cacaaagaga actgtgagcc
ctCcggcctg ttcagaggcc
ggctccccct cggggatctg
ctaggcaaag attggggcct
gagaaggacc tcttgcaa~c
gactggggcc tactgccggg
gcggtgccag cggagacgCa
acCCtgccc caaaaCtccc
tcaggagagg tgttggagaa
tctggaaaag aggttcaat
tcagtcaccg tggagaaaag
atcccaacac ctcccactaq
tctcctacca ctgctCCcag
attataactt tacccgacaa
gtagaaacaa cctacaacta
gaataaaao- aggacacaa
gtcttcaaag tcactgtttc
gttaag~ccg CCagaagagt
gagctcactt tgccttcgac
qanatagtga gttatcattg
gttgactctc cCgtcttacg
actgttacag actcggacgg
gctgtggact acccaccagt
aaCtccatCa ctttgaatgg
tggccctgg gcctgggag
taccttcatt tatctgcaat
tCttCaaggc aacagtctac
Cctccagtgg ctgtggcc-gg
ctggatggga gcagcaqzcaq
agaggcccca gtg :agtgga
ctccaggtgg ggacctac-ca
acgtccaccc tcactgtggC
ggtggjcagac atgttcttgt
actgatgacc aaagaattgt
ggagatgtCa tcgatgqctc
gggy tgtaca;. .;ttccactt
gccactgtgg aagtgcagcc
gctggcgttg ggCagctgac
ctgcLgaacq tgctggactc
agcaccgtga ttgtgtttta
gaagtggccc gaaatctgca
aagqtcttga gggttgatac
crazcccctca caaagcgctg
tatatctggg atggagagag
tttactctta ttgtgctaac
caaaaaagga ctaaaatcag
caggaaagaa tggaactgag
tccagcctga tggtatccga
gaaaagatgg agagagggaa
tccttcagtt attgctcaaa
ccttgaatcc aagaccagtc
tcattgacct tctzccccag
ttgaaggcac aaaacaaaaa
ggotgggtaa aacrctaagg
atotcatatt aaagatgaac
acaaggtttt aaaaagggat
Cattctaaac acggtttctc
gcttgtctaa gaggcacggg
ctgtgctgac ggcaacactc
gtcaatggca gttttcatct
agaatcgtat tctaaggact

aaataggaaa
cotgagttc
gcaccaaact
atggcgacccc
ttatggtgga
gactagactg
atattccaat
CaCcttOCCO
Ct ggt ggtt c
Caagaagatg
tgcacagctg
ggqggactca
ag agga gat 9
cagtgc(FAa

cagcgagggg
goaggac cot
tgagagaagt
agaaaaggot
gccttcccat
cccagtgoto
ogoagccoccc
gacagtgaaa
tgaagttgaa
tcjaatggaat
gCaaacttc
tag tgaa aac
caacctgfcca
gtcagcoztc
ggaagaaata
Cttgtctaac
agccaotaac
tgcaatca
aaaccagagc
tgagggcaaa
gcaggaagga
tgctgtggtg
cctgataaa
cgatgaccac
gatggaaaat
cttccgtttg
tgtgaagaag
gottcccaat
qtoota tctg
tgcc-acagt
gcgagtcaco
acjaccCtagg
agagcagcgg
ggacattaag
tgtacagagc
catgzggctc
agcaggttgc
catttactct
oaaotgtgag
aggaggtttc
gaaaaaaaca
gcccaaatat
gtct gag ttt
tccaaaggtt
ggacagataa
agtgggagtt
tgggttagat
cttt~ctctt
tatatactta
aaogatttct
gatttctgtc
ttgtaggacc
ccatctgtgg
qcacagtgoc
ctctcaagaa
gaggoaatag

gagggcagcc
agaagttctt
ctcttoaggg
ccacaggizgt
tgcactcatg
ggctggccga
gcagtcattt
gtcgtagact
gag ggo oct
ggCcoccatc-a
ctggactatg
ccL gaggata
tctgagtact
oagjgagooca
gccttcaact
gagctccatt
gtgttgcttc
tot cagct cc
aqtcttccto
acagtcaccc
tctgagcca
gaacttaog
ctgaaggcct
ttaataagzc
aacctctctc
gCCtttggag
cctgtagoag
attgatggc-a
aactgCCuuL
cttgratcotgj
totacaactg
cfgaCcaaatc
agtgacgatc
catgtggoca
gattatacdt
actgtgattg
gag c ga tot
ggcattgott
attoacaaag
acagtgaaag
gaaaataata
aattcoatta
tggatccggg
gtggctctgc
£acagtcagg
aagagtggc
aaggacaccc
gtocagaaga
aggccgcct
tcaaaggaga
ottctgaagt
cacttatcjga
tggagtatat
act tgg t7ot
aagtaco coo
ggtaz-caagc
gacagtgac
tcoatgaatg
tEggcgagtt
acagoacaaa
gtgtatccoc
ttaactgaga
aaagagtttt
atctgtagaa
ttagccgctg
tgcagtcaga
aggtagag
aagccotcct
agcagctgtt
aaaggggagg

agtaggoagg
gaggccaaat
cgootoaga
gctLcLLtca
gcaaaaa7a't
goocatgttg
cacctaactt
goacggccgc
goctaoot ggt
ggtcttatct
gggacatgat
tcagaaagga
cagatgacta
gagggagtgc
octctgttgg
acctgaatga
oct tgcCgac
aggaacaatc
oggcaaqcct
cggggagtac
ccoa tctga
tatcggctgg
ttgttgcgco
acccoacaga
aattgtcogt
aaggatttgt
ttgtttctczc
gccaaagtac
tcatagaaga
gtaactatag
cagccctaat
aa cCataa C
accagattgt
tgcagggagt
t C agctga a
tocagctga
t ccca gt gg a
tCtaccactg
caatagcca c
acoagcaggg
gtCCtCCcag
otttggatgg
atcgocagag
gctt~acgaa

gggcctcgga
tggtggagoc
ttgtgaggca
ttcgggocca
tcaaggttct
aggcLgactt
gtctggoca
tggagaaocc
tctatgtgac
gcatctgctg
tcctggataa
acogaagcac
aggacacaat
gttooatcag
oattgtaaag
acccactctt
aogtaotaaa
tgcttgttaa
gagtttttgt
OCttagagaa
tgattgcctc
tggctgtgta
tcttgcatgt
ggtttttaat
ggccattcaa
aggagcttaa

ccaataccca
ctggctCcta
agCCtgCCat
ttgctgctac
Caotggtgag
tgcccgtaag
ggaaaccacc
ttqoogtgac
gagoogcc"
cacttogog
gctgaacagg
cttgozcttt
rCgggagotg
ogagtacaog
agacagtcct
gtcggcttca
tactcczatct
oagcaacagC
ggagctcagC
agagcacagc
gctacccata
agataaccta
agcgccacct
ctaccaaggt
cggactttat
Caat gtoact
ccaactLgcaa
agatgatact
g aag acttcCa
tttcaggttg
agtgaaoaat
tttgoccoaa
cctCtatgag
acagacgoo;a
g gtg acaga 0
aaacaataga
aagtgotacc
ggagcAcgtc
tgtoactggt
actgagcago
agoooqggoo
Ctcaagg Ct
tocagcagoc
tctgg--ggag
Cacagacact
gacccogcag
gctggctgtg
ctcggatcto:
caaagctgct
Cttgcttttc
tggtcactgc
tatacagcgt
agtgttggct
ctgcaaaaga
catggatgaa
agagcacaac
ottcaaocga
aaatggagct
tggaaggacc
ttagaatagt
agaCCggttt
tagaaataaa
agotggoaca
ggtgaatgaa
taaggaacag
tgttaaaata
agcaagottt
toogtgotat
gagctaagga
tgc-gtgcag

480
540
600
660
720
780
040
900

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1900
18e60

1920
1980
2040
2100
2160
2220
2280
2340
2 400
240
2520
2580
2840
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3800
3880
3720
3780
3840
3900
3960
4020
4080
4 14 0
4200
4260
4320
4380
4440
4500
4580
4620
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gttgaaggta gcattgtaac attatctttt ctttctctaa gaaaaactac actgactcct 4680
ctcggtcgttg tttagcagta taqrtctcta atgtaaaczjg atccccagtt tacattaaat 4740
qcaatagaag tgattaattc attaagcatt tattatgttc tgtaggctgt gcgtttcgec 4800
tgzcatagaL dgggataarg actuagciat Ljtgtatata ttceaaa'ct ctgaaataca 4860
gtcagrctta acttggat99 cgtggttatg atactctggt ccccgacagg tactttccaa 4920
aataacttga catagatgta ttcacttcat atgtttaaaa atacatttaa gtttttCtac 4980
cgaataaatc ttatttcaaa catgaaagac aattaaaaca ttcccaccca caaagcagta 5040
ctcccgagca attaactgga gttaattgta gcctgctazg ttgactggtt cagggtagtt 5100
cccatccac ccttgqrrct gaggctggtg gccttgqtjg tg(ccttgjc ittttttgtg 5160
gqaagattag catgagagett agaazcagtg ttgtggtac:c aagtgtgagc acacctaaac 5220
a~atatccctgt tgcacaatgc ttittttaaca catgggaaaa ctaggaatgc attgctgatg 520
aagaagcaag gtatttaaac accagggcag gagtgccaqa gaaaatgttt ccccatgggt 5340
tcttaaaaaa aattcagctt ttaggtgctt ttgtcatctc ccggagtatt catcctcatg 5400
ggaccatctt attttta7!tt attgtaattt acftggggaaa ggcagaacta aaaagtgtgt 5460
cattttattt ttaaaataat tgctttgctt atgcctacac tttctgtata actagccaat 5520
tcaatactgc ctatagtgtt agaaggaaaa tgtgattttt tttttttaac cagtattgag 5580
cttcataagc ctagaatctg ccttatcagg tqaccagqt tatggttgtt tgcatgcaaa 5640
tgtgaatttc tggcataggg gacagcagcc caaa:Otaaa utcatcgggc gtaatgagga 5700
agaagggaqt gaacatttac cqctttatgt acataacata tgcagtttac atatcal-tt 5760
gatccttata atcaaccttg aagaggagat acta:cattc tt-agttgca gatagccctc 5920
tgaaggccca gagaggttaa gtaactt=c agaggtcatg gccaagaagt agtgqc'rcca 5880
agaactgaat gcaaattttt taaactgtag agttctgctt tccactaaac aaagaactcc 5940
tgccttgatg gatggagggc aaattctggt ggaacttttg ggccacctga aagttctatt 6000
cccaggacta agaggaattt cttttaatgg atccagagag ccaaggtcag aqggaqagat 0000
ggcctgcata gtctcctqtg gatracaccc gggccacccc tccctctagg tttacagtgg 6120
aczctcctq ccc::tcctcc ttttctgtcc ttggccatct cagcctggc: tctctgatc-c 6180
ttccatcaca gaaggatctt gaatctctg9 gaaatcaaac atcacagtag tgatcagaaa 6240
gtgagtcctg tcttgtcacc ccatttctca tcagaacaaa gcacgagatg gaatgaccaa 6300
ccagcattct tCatggLggd ctgcttatca trgaggatct ttgggagata aagcacgrta 6360
agagctctgg acagagaaaa acaggcccta gaatatggga gtgggtgttt gtagggctca 6420
taggctaaca agcactttag ttgctgqtt acattcaatg aaggaggatt catacccatg 6480
gcattacaag gctaagcatg tgtatgacta aggaactatc tgaaaaacat gcagcaaggt 6540
aagaaaatgt accactcaac aagccagtga tgccaccttt tgtgcgcggg gaggagagtg 6600
actaccattg ttttttgtgt gacaaagcta tcatggacza ttttaatctt ggttttattg 6660
cttaaaatat attatttttc ccta--gtgtt gacaagat ttctaatatc acactattaa 6720
atatatgcac taatctaaat aaaggtgtct gc:attttcu-g taatgcttat tttaqgggg 67,0
aaatttgttt tctttatgct tcagggtaga gggattccct tgagtatagg tcagcaaact 6840
ctggcctgca gccugtg--gt gcacgrccca tgngc,-ugaaa aqtgggtctt atgttttcaa 6S900
atggttaaaa ataaataaaa aaatttgaaa catgtgaact atatgacatt cagatttgtg 69-50
ttcataaata aagttttatt ggaacatatc c 6991

Table LIII. Nucleotide sequence alignment of 254PlD6B v.1 (SEQ ID NO: 270)
and 254P1 D613 v.3 (SEQ ID NO: 271)

Score =781 bits (406), Expect =O0.ldentities =406f406 (100%) Strand =Plus Plus

Query: I gotgc-cgcgggcggtgggcgggooatcccccgggggtgcaaccttgctccacctgtgctgc 

Sbjct: 1 gctgccgcgggcggtgggcqqgqatcccccgggggtgcaaccttgctccacctgrgctgc 

Query: 61 cctcggcgggcctggctggccccgcgcagagcggcggcggcgctcgctgtcactgccgga 120

Sbj ct: 61 cctcggcgggcctggctggccccgcgcagagcggcrgcggcgctcgctgtca
0 tgccgga 120

Query: 121 gqtgagagcgcagcagtagcttcagcctgtcttgggcttggtccagattcgrtcctctgg 18C

Sbjct: 121 ggtgagagcgcagcagtacctcagcctgtcttgggcttggtccagattcgctcctctgg 180

Query: 181 ggtctcggaggagggattgtggggcgaccta 240

Sbict: 181 ggctaccqtcccggggaagaggaagcgaggatcctgctggggtggggctgtacctcttaac 240

Query: 241 agcaggtgcgcgcqcgagggtgtgaacgtgtgtgtgtgtgtgtgtctgtgtgtgtgtgtg 300

Sbjct: 241 agaggggggggggaggttttttttttttttt 300



WO 2004/067716 WO 204/07716PCT/US2004/001965

Query: 301 taagacctgcgatgacgacgaggaggaacaagtgggacggcgagtgatgctcagggccag 360

Sbjct: 301 taagacctgcgatga-gacgaggaggaaagtgggacggcgagtgatgctcagggccag 360

Query: 361 cagcaacgcatggggcgagcttcagtgtcgccageegtgaccacag 406

Sbjct; 361 cacagagg~autettqcgataccg406

Score 314 bits (163), Expect 2e-81 Identities r165/166 Strand =Plus Plus

Query: 105 agttcttaaggccaaatctggctrctaeaaaacatcaaaggaagcttnr caactctc 464

Shjrt: 514 acttcttgaggccaattggctctaaaacatcgaaggctgcaccaactctc 573

Query: 465 ttcagggccgcctcaaag ctgccac~cacccactgtgtggtgcacaetggcgcccccca 524

Sbjct: 574 ttcagggzcgcctcagaagcctgu~catcacccactgtgtggtgcacaatggcgcccccca 633

Query: 525 c aggtgtgctctcttcttgctgctgctggtgacaattgcaqgttg 570

Sbjct: 634 caggtgtgctctcttcattgctgctgctggtgacaatcgcagtttg 679

Score 1.1 97e+04 bits (6225), Expect O.Oldentities =6225/6225 (100%) Strand Plus! Plus

Query: 567 gttgtgrccgtaagcagtgcagcgaggggaggacatattccaatgcagz-catttcaccta 626

Sbj ct: 767 gttgtgcccgtaagcagtgcagcgaggggaggacatattccaatgcag--catttcaccta 026

Query: 627 acttgaaccaccagaatcatgcgggtqsctcacaccttczctgtcce-agactgcacgg 686

527 acttggaaaccacccocatcatgcggjtgtctcacac:cttccctgtcqrzaqactgcacgg 886

Query: 687 Ccccttcttgcctgtccartggcctgccggggttcgagggccgctgctacc 746

Sbj ct: £07 cc gct tqctqtqacctg t zcaqctg tgacctgg cc tggtggt tcgaggjgccgctgcta cc 946

Query: 747 tqgtgctqcccccacaaagagaactgtgagcccaagaagtgggccccatcaggtctt 806

Sbjct: 947 tggtgagctgccccrcaaagagaactgtgagcccaagaagtgggccccatzeggtrctt 1006

Query: 307 atctcazttttgtgcccggcctgttcagaggcctgcacagctgctggactatggggaca 866

Sbjct: 1007 atctca:ttttgtgctccggcctgttcagaggcctgcacagctgctqgactatggggaca 1066

Query: 367 tgatgctgaacaggggcrcccrtcggggatctgqgggactcacctgaggatatcagaa 926

Sbjct; 1067 tgatgctgaacaggggctccccctcggggatctggagggacocacctgaggataeragaa 1126

Query: 927 aggacttgcccttcz"taggcaaagattggggcctagagggagtctgagtactcagatg 986

Sbjct: 1127 aggactbqcccttrtetggcaaagattcggcctaqeugaqatgtctgagtactcagatg 1186

Query: 987 actaccgggagctggeqga zrtcttgcaacccegtggcaagceggagcccagaggga 1046

Sbj ct: 1187 actaccgggagctggagaaggacctcttgcaacccagtggcaagcaggagcccagaggga 1246
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Query: 1047 gtgccgagtacacqgactggqrctactgccggqcagcgagqggggacttcaactcctctg 1106

Sbjct; 1247 gtgccgagtacacggacLggggz-ctactgccgggagcgaqcjgogccttcaaotcctctg 1206

Query: 1107 ttggagacagtcctgcggtgcagcggagacgcagcaggaccctgaqctrcarttcctga 1166

Sbjct: 1307 ttgqagacagtcctgcggtgccagcggagacgcagcaggacactgagczccattacctga 1366

Query: 1167 atgagtrggcttcaacccctgccccaaaactccctgagagaagtgtgttgcttcccttgc 1226

Sbjct: 1367 a a A ggt cccrrtgrrccea aa 7t cc ctga~geg tgrg tt-gcttcccttgc 1426

Query: 1227 cgactactccatcttcaggagaggtgttggagaaagaaaaggcttctcagctccaggaar 1286

Sbict. 1427 cgadctactccatcttcaggeqaqgtqrttgqejgaaagaaaagqcttctcagctccaggaac 1486

Query: 12B7 aatrcagcaacagrtctggaaeaagrtctaatgcattcccatagtcttcctccggcaa 1346

Sbjct: 1427 aatccagcaacagctctggaaaagaggttctaatgccttcrcctagtcttcctccggcaa 1542

Query: 1347 gcctggagctcagctcagtcaccgtggagaaeagcccagtgctcacagtcaccccjggga 1406

Sbjct: 1547 ug.uLcggcLciguL cig LL;eccqtggdgda aaagcccagtgctcac agtoccccgggga 1606

Query: 1407 gtacagagcac agcatcccaacacctcccactagcgcagcccoctctgagtccaccccat 1406

Sbjct: 1607 gtacagagcacagcatcccaacacctcccactagcgcagccccctctgagtccaccccat 1666

Query: 1467 ctgagctacccatatctcctaccactgctcccaggacagtgaaagaacttacogtatcgg 1526

Sh2jct: 1667 ctgagctacccatatctcrraccactgctcccaggacagtgaaagaarcttcggtatcgg 1726

Query: 1527 ctggataacctatttaactttacccgacaetgaagttgaactqeeaggcctttgttg 1586

Sbjc: 1727 ctggagataacctaatttaactttacccgiacaatgaagtgactgjaaggcctttgttg :'786

Query: 1587 ogocagcgccacrtgtagaaacaacctacaactatgaatggaatttaataagccacccca 1546

Sbjct: 1787 cgccaqcgccacctgtagaaacaacc:tacaactatgaatggaatttaataagccacccca 1646

Query: 1647 cagactaccaaggtgaaataacaaggacacaagcaaactcttaacctctctcaattgt 1706

Sbjct: 1847 cagactaccaaggtgaaataaaacaagqacacaagcaaactottacctctctceettgt 1906

Query: 1707 ccgtcggac t t ttgtct tcaa agtcactgtttctacftgaaacgcc t ttggagaaggat 1766

Sbjrt: 12907 ccgtcugactttatgtcttceeegtcactgtttctatgaeacqcatttggagaaggat 1966

Query: 1767 ttgtcaatgtcactgttaagcctgccagaagagtcaacctuccaccrgtagcagttgttt 1826

Sbjct: 1967 ttgtcaatgtcactgttaagcctgccagaaqagtcaacctgccacctctagcagttgttt 2826

Query: 1827 ctccccaactqcaaqaqctcactttqcctttgacgtcagccctcattrargqcagccaae 1886

Sbjct: 2027 ctccccaactgcaagagctcactttgcctttgacgtcagccctcerttatggcagccaaa 2086
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Query: 1887 gtacagatgetactgaaatagtgagttatcattgggaagaaataaacgggcccttcatag 1946

Shjct: 2087 gtacagatgatactgaaatagtgagttatcattgggaagaaataaacqgggcccttcatag 2146

Query: 1947 aagagaagattcagttgactctcccgtcttargcttgtctaaccttgatcctggtaact 2006

Sbjct; 2147 a agagaatt--attgautLcg LcL cgL qttacL atcctggtaact 2206

Query: 2007 atagtttcaggttgactgttacagactcggacggagccactaactctacaactgcagccc 2066

Sbjct: 2207 atagtttcaggttgactgttacagactcggacggagcactaatctacactgca
6 0 0 0  2266

Query: 2067 taatagtqaacaatgctqtggactacccaccagttgctaatogcaggaccaaatcacacca 2126

Sbjct; 2267 taatagtgaaca a tctgtggactafrra. A rtUtaatj.O~ caataac 2326

QDuery: 2127 taactttgccccaaactccatcactttgoaaggaaaccagagcagtgacgatcaccaga 2186

Sbjct: 2327 taaec tttg ccccaa c t ccat ca ct.t tgaa tggqac cd ntga cggcgat cdc age 2386

Query; 2187 ttgtcctctatgagtcrgtccctgggtcctgggaqggggqcaaecattgqtcatgcagg 2246

Sb~jct: 2387 ttgtcctctatgagtggtccctgggtcctgggagtgagggcaaacatgtggtcatgcagg 2146

Query: 2247 gagtacagargccatactcattttctgcaatqcaggaaggagattatacatttcagc 2306

Sbjct; 2447 gagtacagacgccataccttcatttatctgcaatgcaggaaggaattatacaer--agr 2506

Query: 2307 tgaagjtgacagattcttcaaggcaacagtctactgctgrtggtgactgtgattgtccagc 2366

Sbjct: 2507 taaggtgacagattcttcaaggcaacagtctactgctgrtggtgactqtqattqtccagc 2566

Query: 2367 ctgaaaacaatagacctccagtggctgtggccggccctgataaagagctgatcttcccag 2426

Sbjct: 2567 ctgaaaacaatagaccrccagtggctcftggccggccctgataaagagctgatcttcccag 2626

Query: 2427 tggaaagtgctaccctggatgggagcagcagcagcgatgaccacgcattgtcttctacc 2486

Sbjct: 2627 tggagtgctaccctcggatgggagcagcagcagcgatgaccacggcatgtcttrtacc 2686

Query: 2487 actgegcacgtcagaggccccagtgcagtggagatggaaaaeategacaaagcaatag 2546

Sbjct: 2687 actgggagcacqecagaggccccagtgragtggagatggaaaatattgacaaagcaatag 2746

Query: 2547 ccactgtgactaggctccaggtegggacrtaccacttccgtttgacagtgaaagazcagc 2606

Sbjct: 2747 ccact~jtgactggtctccaqtggggacctaccacttccgtttgacagtgaaagaccagc 2806

Query: 2607 agggactgagcagcacgtccaccctcactgtggctgtgaagaaggaaaataatagtcctc 2666

Sbjct: 2807 agogactgagcagcacgtccaccctcactgtggctgtgaagaaggaaetaatagtcctc 2866

Query: 2667 ccagagccgggcggtgggcatgtcttgrctcccaaattcttactttgg 2726

Sbjct. 2867 ccagaqccqggctggggcaacatgtcttgtgc .tcccataattccattactttgg 2926
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Query: 2727 arggt:caaggtctactgetqaccaaagaattgtgtcctatctgtggatrcgqgatggcc 2786

Sbjct: 2927 atggtaaggtctactgatgaccaaagaattgtgtcctatctgoqggeccgggatggcc 2986

Query: 2787 agagtccagcagctggagatgtcatcgatggctctgaccacagtgtggctctgcagctta 2846

Sbjct: 2987 agagtccagcagctgggtg tgatggc tqe aacagtgtgg tntgragctta 3046

Query: 2847 cgaatctggtggagggggtgtacacttcctgcgagtcaccgacagtcagggggcct 2906

Sbjct: 3047 CaaatCtggtggagggggtgtaCaCtttCL~eCttqCqaqtCeCogaCaqtCaggggc 3206

Query: 2907 cggacacagacactgccactggagtgregcceqecccraggaagagtggcctgqugg 2966

Sbjct: 3107 cggacacgacactgccactgtggaagtgregccagaccctaggaagagtggcctggtgg 3266

Query: 2967 ar~ctgaccctgcaggttggtgttgggcagztgacaqegcaggqegagqacacrcuttga 3026

Sbjct; 3167 agctgaccctgcaqqttqgtgotqqgcagctgacagagcagcggaaggacaccctgga 3226

Query: 302'7 ggceg.tggctgtgctgctgaacgtgctggactcggacattaaggtccagaagattcggg 3086

Sbjct: 3227 ggcagctggctgtgrtgctgaacgtgctggactzggacattaaggtccagaagattcggg 3206

Query: 3057 cccactcggatctcagcaccgtgattgtgttttatgueacagaecaggccgccottcaagg 3146

SbjcL; 3287 cccacuoggatctcagcaccgvgattgtgttttagtcgaqcaggccgcoccgg 3346

Query: 3147 :rctcaaagctgcrgaagtggcccgaaatrrgcacatgcggctctcreaggagaaggctg 3206

Sbjct: 3347 ttctcaeegctqctgaagtqgcccgaaatrtgcacatcjgctctcaaaggagaaggctg 3406

Query: 3207 acttcttgcttttcaaqgctcttgagggttgata~zagaaggttgcattcvgeegLgttctg 3266

Sbjct: 3407 acttcttgcttttcaaggtcttggggttgatacagcaggutgctctgaagtgttctg 3466

Qu~ery: 3267 gccatggtcactgcgaccccctcacaeegrcgctgcetttgctctcacttatggatggaga 3326

Sbjct; 3467 gccatgjgtcactgczjaccrcctcacaaagr gctqfcatttgctctcacttatggatggaga 3526

Query: 3327 accttatacagcgttatatctageoggagagagreectgtgagtggeqtatattctatg 3386

Sbjct: 3527 accttatacagcgttatatctggeggagaacaactgtgagtggaoataotctatg 356

Query: 3387 tgeceqtgttggcttttertcttatotgtctacaggaggtttcacttggctttgceoct 3446

Sbjct: 3587 tgacagtgttggcttttactcttattgtgrtaacaggrggtttcaettggctttgcatct 3646

Query: 3447 gctgctgreaaagaceeeaaggacraaaetcaggaaaaaaacaaagtacaccatcctgg 3506

Sbjct: 3647 gctgctgcaagacaaaaaaggactaaatcaggaaaaaaacaaagtacaccatcctgg 3706

Query: 3507 ataacatggatgaacaggaaagaatggaactgaggccoaaatetggtatcaagcaccgaa 3566

Sbjct: 3707 ataacatggatgaacaggaaagaatggaactgaggcceaaeoetggtatcaagcaccgaa 3766
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Querj 3567 gcacagagcacaactccagcctgatggtatccgagtctgagtttgacagtgaccaggaca 3626

Sbjct:. 3767 qcacagaqcucaactccagcctgatggtatccgagtctgagtttgacagtgaccaggaca 3826

Query: 3627 caatcttcagccgagaaaagatggagagagggaatcreeaaggtttccatgaatggttcca 3686

Sbjct: 3927 caatcttcagccgagaaaagatggagagagggaatcraggtttccatgaatggttcca 3886

Query: 3687 tcagaaatggagcttccttcagttattgctceaaggacagataatggcgcagttcattgt 3746

Sbjct: 38B7 tcageaeutgcagu:Ltccttcagttattgctcaaaggcagtaatggcgcagttcattgt 3946

Query: 3747 aaagtggaaggaccccttgaatccaagaczagtcagtgggagttacagcacaaeacccac 3806

Sbjct: 3947 aaagtggaaggaccccttgaatccaagaccagtcagtgggagttacagcacaaaacccac 4006

Query: 3807 tcttttagaatagttcattgaccttcttccccagtgggttagatgtgtatccccacgtac 3366

Sbjrt: 4007 tc-ttrtagaatagttcartaaccttcttccccagcgggttagaugtgtatccccazgtac 4066

Query: 3867 caaegaccggtftttgaaggcacaaaacaaaaactttgctcttttaactgagatgcttg 3926

Sbjct: 4067 t aaagaccggtttttgaaggcacaauecaaacttgctcttttaactgagatgcttg 4126

Query: 3D27 ttaataqaaataaaggctgggtaaaactctaaggtatatacttaagagttttgagttt 3986

Sbjct: 4127 ttaatagaaataaaggctgggtaaaactctaaggtatatactteaaaagagttttgagttt 4186

Query: 3987 ttgtacctggcacaatctcatattaaagatgaacaacgatttctatctgtagaaccttag 4046

Sbjrct: 4187 ctguegctggcacaatctcatattaaagatgaacaacgatttctatctgtagaacuttag 4246

Query: 4047 aceaggtgaatgaaacaaggttttaaaaaeggatgatttctgtcttagccgctgtgattg 4106

Sbjct: 4247 aeaaggtgaatgaaacaaggttttaaaaagrggatgatttctgtcttagccgctgtgattg 4306

Query: 4107 cctctaaggaacagcattcteaacacggtttcttgtaggacctgcagtcagatggctg 4166

Sbjct: 4307 cctctaaggaacagcattctaaacacggcttctcttgtaggacctgcagtcagacggctg 4366

Query: 4167 t gtat g ttaaa atagct tgtctaagaqgc acgggcc at ctgtoqgaqgtacgqaagtcttgc 4226

Sbjct: 4367 tgtEitgttaaaatagcttgtctaagaggcacgggccatctotggaggtacggagtcttgc 4426

Query: 4227 atgtegcaagctttctgtgctgacggcaacactcgcacagtgccaagccctccz ggtttt 4286

Sbjct: 4427 atgtagcaagctttctgtgctgacggcaacactcgcacagtgccaagcccuggtttt 4486

Query: 4287 taattutgtgu-tatgtuaatggcagttttcatctctccaaaaagcagctgttggccat 4346

Sbjct: 4487 taattcrtgtgctatgtcaatggcagttttcatctctctcaageeaagcagctgttggccat 4546

Query: 4347 tcaagagctaaggaagaatcgtattctaaggactgaggcaatagaaaggggaggaggagc 4406

Sbjct: 4547 tcaagagctaaggaagaatcgtattctaaggactgaggcaatagaaagqgggggaggagc 4606
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Query: 4407 ttaatgccgtgceogttgaaqgagcectgreacatteutstttcroscrctaegeaae 4466

,Sbjcr: 4607 traatgrcgtgceggttgeeggtagcettgteacattetctsttcrttctctaegaaaea 4666

Query: 4467 rtecectgectrctcrcggtgtz-gttregcegtategtectctaaugteeecggetcccc 4526

Sbjct: 4667 rtacectqectcctctcggtgt gttragcagtatagrhctctaatataaacggatcccc 4726

Query: 4527 egtttecetteeetqcaatagaagtgattaettcettaagcatrrattatgttctgtagg 4586

Sbjct: 47277 agtttacattaaatgceeragaagtgattaattcattaegcattrasotatgtuctgteqg 4786

Query: 4587 ctgtgcguL~yautgccategaragggataecgactcagcaattgtgtatatattccaa 4646

Sbjcr: 4787 ctgtgcgrrtggactgccatagatagggateacgactregcetrgtgtetatattcree 4646

Query: 4647 aactctgaaatacagrcagtctteecttggetggrgtggttatgatctctggtcccge 4706

Sbjct: 4e47 aactrtgaaatacegtceqtcttecttggtgcgtggttatatcttgqccccgqa 4906

Query: 4707 caggtactttccaaaetaacttgacatagatgtartcacttcatatgtttaaaeatecet 4766

Sbjrt: 4907 ceggrartttccaaeataacttgecategatgtattcacttcetetgttteaaeaatacet 4966

Query: 47Y67 rtaaatttttcteccgeereeebcttettrceaecatgeeagaceetteaaces~atccca 4626

Sbjct: 49467 ttaagttutttctc-Ugcil auLc Ltat LzLzaaacatgaaagacaatteeazer7:tccca 5826

Query: 4827 cccecaaegcagtactcccgagzeaatceactggegttaattgtagcctgctecgttgecr 4886

Sbjct: 5027 cccacaaagcagtactcccgegzeeattaactggagttaettqtagc'gctcgttqact 5086

Query: 4887 ggttcagjggtagttccccetccacccttggtccgggctjqtggcctggggtgcccr 4946

Sbjct: 5087 ggrrcagqtagttccccatcceccrttggtccrgaggctggtqgcctrggrggtgfcccr 5146

Query: 4947 tgqcettrtttgtgqgeecrattagagagagatagaaccagtgttgtqgtaccaagtgt 5006

Sbjct: 5.147 tggcettrtttgtgggagategetgggaregaaccagtgttgtggtocaagtgr 5206

Query: 5007 gagcacacctaaacaatatcctgttgcacaatgctttrtteaacacesgqgaaeectagge 5066

Sbjct: 5207 gegcacacc-taaacaatatcctgttgcacaetgctttutttaacacesgggaaeectagga 5266

Query: 5067 etqcettgctgatgeegeeqcaagqtettzeeacaccagggceggagtgccegegaeeer 5126

Sbjrt: 5267 atgcattgctgtgagagcaeggtttaaccegggcggegtgccagaqaaear 526

Query: 5127 gtttccccatggqtc-ctoeaaaaaaatteagcttttaggtgctsttgtcatctcccggag 5186

Sbjrt: 53,27 gtrccccetgggtrzctaeaaaeaetrcagcttttaggtgcttugtcatctcccggag 536

Query: 5167 tetrcetcc-tcetgggeccetcttetttt-ctattterttactggggaaggcga 5046

Sbjrt: 5387 tetreetcctcatgggaccatcotattttecttttoarttatggggaagcga 5446



WO 2004/067716 WO 204/07716PCT/US2004/001965

Query: 5247 actaaaaaqtgtgtcaottattttaaaataatqctttgcttatgcrtaerac--ttctg 5306

Sbjct: 5447 actaaaaagtgtgtcattttatttttaaaataattgctttgcttatgcctacactttctg 5506

Query: 5307 tataactagccattraatactgtctatagtgttagaaggaaaatgtgattttttotttt 5366

shj r 5 0 t ataactagcettcaa t actgrc t a gttt aga agga aaatg t gat tttt ttt tt 5566

Query: 5367 taaccagtattgagcttcareegrrtagaatctgrcrtttcaggtgarccgggttatggt 5426

Sbjct; 5567~ t aa cc tat tqaqct tc a taaqctage a ctqcctttaqgtqaccaqggt ttg 5626

Query: 5427 rgtttgratgcaaatgtgaatttrtggretaggggacagcagcrcaaatgtaaagtcatc b486

Sbct: 5627 tgtttgcatgcaaatgtgaatttctggcataggggacagcagcccaaatgtaaagtcatc 5686

Query: 5487 gggcgtaatgaggaqagggagtgaacatttaccgctttatgtacataacatatQcagt 5546

Sbjc:: 5687 ggcgtaatgaggaagaagggacjtgaacatttaccgctttatgtacataacatatgcago 5746

Query: 5547 ttacatactcatttgatcctta :aatcaaccttgaaaggagatactatcattcttatgt 5606

Sbjct: 5747 ttac-atactcatttgatccttazaatraa ttgaagaggagatactatcattcttatgt 5006

Query: 5607 tgcagatagccctctgaaggcccagagaggtaagtaacttcccagaggtcatggccaag 5666

Sblct: 5807 tgcereregccctctgaaggcccagagaggttaagtaacttcccageaggcacggccaag 5666

Query: 5667 aagtagtggctccaagaactgaatgcaaetttttteeec-tgtagagttctgctttccact 5,726

Sbj Ct: 5867 aagtagtggctccaagaactgaatgcaetttttaaactgtagagttctctttccact 5926

Query: 3727 acaaagaactcctgcerttaoggatggagcaaaetctgclggaacttgggcoac 5786

Sbjct: 5927 aaacaaagaactcctgccttgatggatggagggcaaattctggtggeacctrtggccac 5986

Query: 5787 ctgeeagttctettcceggectaaraggaetttcttcttatggatccagagegccaagg 5646

Sbjct: 5987 ctgaeagttctattcccaggactaereggaatttcttttaatggerccagagegccaegg 3046

Query: 5847 tcagagggagagatggcctgcatag~ctcctqtggatcacacrcgqgccacccctccctc 5906

Sbj:t: 6047 tcagagggagagatggccrgcatag-zctcctotggatcacacccgggccacccctccctc 6106

Query: 5907 taggtttacagtggacttcttctgjcccctcctccrtttrztgtrcttggccatctcagct 5966

Sbjct: 6107 taggtttae-cgggcttcttctgjcccctcctccttrztgtcctcggccatu-tcagcct 6166

Query: 5967 ggcctctctgatccttccatcazreqaaggatctrqaa'ztctgggaaatcaaaecetcaca 6026

Sbj Ct: 6167 ggcctctctgetccttccetcezageeggatcttgeezctctgggaaetceaacatcece 6226

Query: 6027 gtagtgatcagagtgagtcctgtcttgtcacccca:ttctcatcagaacaaeqceccga 606

Sbjct: 6227 gtacrgtetaaaqotgagtcctgtcttgtcaccccaertctatcagaaceaaecacga 6286
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Query: 8087 gatggaargacceaccagcattcrtcatggrggactgcttatcattgaggatcrttggga 6146

Sbjct: 6287 gatqgaaLtgaccaaczaqoettcttcatgqtggactgtttatrattgaggatctttggqa 6346

Query: 6147 u araeagcacgctaagegctctggaceqagaeeaaceggccctagaetatgggagtgggt 6206

Sobjot: 6347 gacaaagracgctaagagctctggacagageaaaacaggccctagaatatgggagtgggt 6406

Query: 6207 qtutgtagggctcataqqctaaseeaguc:LtagttgctygtttacattCeetg2aag98g 6266

Sbjct: 6407 gtttgtet~gggctcateggrtaar aagcacnttagttgctggcttacattrcaatgaaggag 6466

Query: 6267 gartcatacccetggcattaeaaggctaagcatgtgtetgactaaggaarterrtgaaaa 62326

Sbjct: 6467 qattcabaccratggcatcaaqgcteegcatgtgtatgactaaggaactatctgaaea 6526

Query: 6327 acetgcegceaggreagaaarotarcactcaaraagccagtgatgccaccttttgtgcg 6386

Sbjct: 6527 acatgcagcaaggtaagaaaatgtascractce areagccagtgatgcceccttttgtgcg 6586

Query: 6387 cggggaggagagrgactaccattgrttttttgtgtgacaagctatcatggactattttaa 6446

SLjuL: 65B7 .cjggggacgagagtgactccattgttttttqtgtgr-cagctatcatggactatttta& 6646

Query: 63447 Lctrggttttatqcttaaaatatatrattttccctatgtgttgecaaggtetttctaa 6506

Sbjct: 6647 tcttggttttectgcttaaaatetattatttttcrctatgtgttgacaeggtatttctae 6706

Query: 6507 ratcecaccatoaaatatatgcactarctaaeraaggtgtctgtattttctgreaatgc 6566

Sbjct: 6707 tarcacarrartaeatatatgcectaarctaaataaaggtotctotattttrtotaatgc 6766

Query: 6567 ttrtttagqggqaaettrcgttrltctrtatgcttcagqgtagagggattcccttgajta 6626

Sbjct: 67E7 ttetttttagggggaatttgttctttatgcttcegggtageragattcccttgagt& 6826

Query: 6627 taggtcagcaaeztcrgoctcegcctgtgtgtqracqccccatgagccgaaaagtggg 6686

Stjcc: 682-7 taggtcagcaaactccggrctgcagrctgtgtgtgcacgcrccatgegrrgaaaagtggg 6886

Query: 6687 tcttargttrrcaeatggttaaaaataeataaaaaaatttgaaacatgtgaactatatga 6746

Sbjct: 6867 tc-tretgttttcaaatggttaaaaateaataaaaaaatttaaacatgtgaacletatgd 6946

Query: 6747 cattcagatttgtgttcateeereeegttttattggaacatatcc 67291

Sbjct: 6947 cetrcagcoctgrgttcaraeraaagttttattggaacetatcc 6991

Table LIV. Peptide sequences of protein coded by 254P1 066 v.3 (SEQ ID NO: 272)

M4TRLGWPSEC CARKQOSEGR TYSNTAVISPI4 LETTRIL4RVS HTEPVVOC'7A ACCODLSSCDL 
AWWFECRCYL VSCPFENCS FKKMIGFIRSY LTFVLRPVQR PA3QLLDYGDA MLNRGSPSGZ 120

WCDSFEDIRK DLPFLCEDWO LEEEASEYSDE YRELEKDLLQ PSSKQEPRGS AEYTDWGLLE 180
CSEGAFNSSV GDSPAVPAET QQDPELHYLN ESASTPAPKL PERSVLLPIF TPPSSCEvLE 240

IKEKASQLQEQ SStISSCKEVL tAPSHSLPPAS LELSSVTVEE4 SPVL-/TPOS TENSIPTEPT 300
SAAPSESTPS ELPISPITAP RTVFCELTVSA GDt4LTTTL2D NEVELKAFVA PAPEVETTYN 360

YEWN1LISHPT OYQGEIKQGH KQTLNILSQLS VGLYVEKVTV SSENAF'CECF Vt4VTVKPARR 420

VNLPPVAVVS PQLQELTLPL TSALTOGSQS TOOTEIVSYI-I tEEINGPFIE EKTSVDSPVL 480
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HLSNLOPSN1Y SERLTVT3SD CATNSTTAAL IVNIIAVDYPP VANAGFNHTI TLPCUSITL1 '540
GNQSSOOE-I VLYEWSLGPG SEGKHVVNIQG VQTPYLHLSA EAQEGOYTFQL KVTESSRQQS 600
TAVVTVIVQP ENNRPPVAVA OPOKELIFPV ESATLDOSSS SDDI4OIVFYH WEFIVRGPSAV 660
EEAZNIOK"AIA TVTGLQVCTY HFRLTVFoQQ GLSSTSTLTV AVEKENNSP?' RARAGGRIIVL 720
VLPNNSITLO GSRSTDOQRI VSYLNT1.D2Q SPAAGDVIOS SDHSVALOLT NLVEGVYTFH 780
LRVTDSQSAS DTDTATVBVQ PDPRKSGLVE LTLQVGVGQL TEQRK3TLVjR QLAVLLNVLD 840
SDIKVQKIRA HSDLSTVIVF YVQSRPPFKV LKAAEVARNL HHRLS: EAO FLLFB7VLRVD 900
TAG3CLLKCSG HGHCDPLTKR CICSNENMEN LIQRYTWDGE SNCEWqSIFYV TVLAFTLIVL 960
VOOFTELOIC CCKRQKRTKT EKTNYTILD NMEQEPTIEL RPPIYGIKHR.S TEE-NSSLMVS 1020
ESZFOSOQET IFSE14ERG NPKVSMNCSI RNGASFSVCS KDO 1063

Table LV. Amino acid sequence alignment of 254PI D6B Y.1 (SEQ ID NO: 273)
and 254P1U065v.3 (SEQ ID NO: 274)

Score 2124 hits (5503), Expect O.0identities 1053(1 053 Positives 1053/1053 (100%)

V.1: 20 CARKQCSEGPTYSNqAVISPNILETTRIMRVSHTCPVVDCTA7ACCOLSSCDLAWWFEGRCYL 79
CARI OCS ESRTYSNAVI S PNLE'FTRTMRVS HTFVVDC-T ACC.DLSSCDLAWWFEGRCYL

11 CARKQC-SES;RTYSN4AVTS PNLETTRTMRVSHTFFVOCThACCOLSSCDLAWWFECP.CYL 

V.P: 90 VSCPNKENqCEPKKLIOPIPS YLT FVLPVQRPAQLLYONh4LNRGS PSGIWCDS PEDI RK 139
'VSC P{KENCE PKK9MGPIRSYLT FVLREVQR9A QLLDYGOMN1,LNIRGS P301 WGDS PEDI RK

Vz.3: 71 VSC PHI ENCE PKEIGPIRSYLTEV LRPVQRFA QLLDYGOMNt-LNIRGSPSG IWGD3PEDIRKT 130

V.1: 140 DLPFLCKR'8SLEEESEYSDDYRELEKOLLQFSOI EPRGSAEYTDWGLLPGSEGAFKSSV 199
DLPFLGKDNGLBEE4,SZYS DDYRELEKDLLQPSCKQEPRGSAEYTDWLLPGSEGAIISSV

V.3: 131 DLPFLGKDVGLEEMSEYSDDYRELEKOLLQPSGKQEPRGSAEYTDWGLLPGSEGAFESSV 190

V. 200 7DS PAZV PAETQQO)PE LHYLNESAST PA PKLPER SV LLFPLPTT PSSGEVLEKEKASQLQEQ 259
303 PAzVBAETQQDPELHYLNiESASTPAPKLPERS VLLPLPTT PSS'SEVLEKEKAzSCLOEQ

V.3: 191. 305 PA-VPAETQQOPELBYLNIESASTPAPKL9P3RVLLBLPTT PSSGEVLEKEKASQLQEQ 250

V.1: 260 SSNSSGKEVLNIPSH3LFPASLELSSVTVEK3PVLTVTGSTEHSIPTPPT5AAPSESTPS 319
SSNSSG;KEVL4IPSNSLPPT&SLE LSSVTVEKSBIVLTVT POGSTENS I PTE PTSAAPSESTPS

V.3: 251 SSNSSGKEVLMIPSNSLFPASLELSSVTV EKSPVLTVT PCSTEHSTIPTFPTSAAPSESTS 310

V.1: 320 ELPISTTAPRTVKELTVSAGNTLTTTLPDNEFVELN AFVAPAPPVETTYNIYEWLILISHPT 379
ELI IS PTTAFRTVKELTVSAGDNLI TTLPDNEFVELE(AEVAPAPPVETTYN4YEWNLISNPT

V.3: 311 SLPISPTTAPPTVKSLTVAGDINLIITLPDNEVELA, FVAFAETVETTYIIYEWNLI SHPT 370

V. 1: 380 DYOGEIKQC HKQTLN\LSQLSVGLYVFKV TVSSENAFGEGFN,1VTVKPAP2RRVNLPPVAVIVS 439
OYOGEIK308GfKQTLNILS QLSVG LYV FKVTVSSENAEGEGFVNVTVKFARPRV LPFVAV7VS

V.3: 371 OYQGE IKQCH KQT LNLSQLSG LYVFKVTV SSEP AFG EGFVNV'I'VK PARYN L PP\ AV VS 430

V. 1: 440 EQLQELTLELTSALI DGSQSTODTE IVSYHW4EEING'PEIEEKTSVDSVLRLSNLDPGIY 499
FQLQELTLPLTSALTCGSQSTODTEIVSYHWEETNGPEIEEKT3VOSPVLRLSNLDPGN4Y

V. 3: 431 PQLQELVLPLTSALIDOSQSTODTE IVSYNWEEINGP FIEEKTSVDSPVLRLSNLDPGNIY 490

V. 1: 500 SFRLTV;TDS000TNSTTAALIVNNlAVDYP PVAONAGPN\HTITLPQNSTTLNTSNQSSIDNQI 559
SFRLTVT0SDGATNqSTTAALIVNNAPVDYPPVANAGNHTITLQIISITLN:N- QSSDDNQI

V. 3: 491 S FRLTV7TDS OGATNqSTTAALTVNNIAVDYFPVANIAGPNqHTITLPQISITLN2 NQSSEDQT 550

V.1: 560 VLYExSLGPGSESKHVVN',QSVQTFYLLSAMQEGYTFQLEVTDSSRQQSTAVVTVIVQP 619

VLYENSLSPGSEGKHVViMQGV'QFPYLNLSANQIEGOYT FQLKVTDSSRQQSTAVVTVIVIQP
V.3: 551 VLYE1JSLGPGSECKHVVI400VQTPYLNLSAIQEGOYT EQLKVTDSSRQQST'AVVIV 17919 610

V.1: 620 ENNP.PBVAVAGPDKELIFPVESATLDGSSSSDDHGIVFYE-ISVRGPSAVEMBNIDKAIA 679
ENNRPPVAVAGPLKELI FPVESATLDGSSSSLOHSIVFYEW EHVRGFSAVEMENIDK AIA

V.3: 611 ELNREPVAVAGPOUKELIFPVESATLOGSSSSSOHIVYEWHVRGPSAVEIENID(AIA 670C

V.1: 680 TVTGLQVGTYNWRLTVKDOQGLSSTSTLTVAV KEUNSPFARAGGRHVLVLPNNSITLD 739
TVTGLCVGTYHFRLTVKDQGLSSTSTLTVzV KENNlISPF.ARAGGRHVLVLPNNS ITLD

V. 3: 671 TVTSLOVGTYNFRLTVKDQOGLSSTSTLTVAVNENNSPPRARAGGRHVLVLPNlS ITLD 730

V.1: 740 ZSRSTD090IVSYLNIRDSQSPAAGDVIDGSCNSVALQLTNLVEGVYTFHLRVTDSQSAS 795
SSRSTDOQIV7SYLWTRDSQS PAAGOVTCGSDHSV ALOLNLVEVYTF-LRVTOSQSAS

V. 3: 731 SSRSTDDQRIVJSYLN7IRDSQS PAAGoVI CGSEHSVALQLTNILVEGVYTFNLRVTDSQSAS 790

V.1: 600 DTDTATVEVOPOPRKSGLVFLTLQVGVSQLTFORKDTLVRQLAVLLNIVLDSDTKVQKTRA 859
DTO'TATVEVQPDPRKSGLVELTLQVGVSQLTEQKI)TLVP QLAVLLNVLOSDIK<VQKIRA
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V.3: 791 O-DTATVEVQPDERK.SGLVIELTLQVGVQLTEQRKTLVRQLAVLLNVLDSDKVQCIRA 850

V. 1: 860 I-S 0LSTVjIV FYVQSRP PFKVLFAkAEVARNLHMPRLSKEKADFLLFEVLRVDTACCLLKCSG 919
ES DLSTVI7VFYVQSRP ?EKVLFAAEVARN.KLHIRLSKEKADFZILFI(VLRVDTAGCLLKCSG

V. 3: 851 HS DLSTV IVFYVQSRP PKVLFkAAEVARN LHMRLS KEKADFLLFKVLRVDTAGCL LKCSG 910

V. 1: 920 EGHCDPLTKRCICSHLWMENLRYIlqoGESNCEWS3 FYVTVLAFTLIVLTGGFTWLCTC 979
HGHCDPLTKRCT CSBLIENLI QRYIWDGESNICEWqSTFYVTVJLAFTLT VLTGGET ELCTC

V.3: 911 HGHGDPLTKRCICSHL9IMENLJQRyIWDCESNCEWSTFYVTVLAFTLTVLTGGFTWLcIS 970

V.1: 980 CCKRQKRTKTIRKKTIKYT ILDNNODEQERMELRPEYGI ES 'EHN S SLMVSE SE FDS0Q(DT 1039
CCRQKRTKIRKEIYTILDUMODEQERMELPIYOIKESTEHNSSLUVSESSFDSDQDP

V.3: 971 CCKRQKR TEIRKKTEYTILDNN ,DEQERMELRPEYGTKHRSTEHNSSLMVISESEFDSDQDT 1030

V.1; 1040 IFSBEKMErGPKVS4IG3IF1I5A SFSYC3KDR 1072
TFSREKM ERGNPKVSNtGSIR'GA5 ESYCSSNU

V.3: 1031 IFSREKMERGNPKVSNNEGSTRHGASFSYCSKDR 1063



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

C 1. An isolated polynucleotide that encodes a protein comprising the amino acid

sequence of SEQ ID NO:3, SEQ ID NO:5, or SEQ ID NO:7.

r 2. The polynucleotide of claim 1, wherein the polynucleotide sequence comprises

the sequence of

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730;

SEQ ID NO:4, from nucleotide residue number 512 to nucleotide residue

number 3730;

SEQ ID NO:6, from nucleotide residue number 739 to nucleotide residue

number 3930;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the cytosine at position 286 is replaced by guanine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the guanine at position 2347 is replaced by adenine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the cytosine at position 3762 is replaced by thymine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the adenine at position 3772 is replaced by guanine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the cytosine at position 3955 is replaced by thymine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the cytosine at position 4096 is replaced by thymine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the guanine at position 4415 is replaced by adenine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the guanine at position 4419 is replaced by adenine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730. wherein the adenine at position 4539 is replaced by guanine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the guanine at position 4614 is replaced by thymine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the guanine at position 5184 is replaced by cytosine;



SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the thymine at position 5528 is replaced by guanine;

C, SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

number 3730, wherein the guanine at position 5641 is replaced by adenine;

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue
Ce¢

c number 3730, wherein the thymine at position 6221 is replaced by cytosine; or

SEQ ID NO:2, from nucleotide residue number 512 to nucleotide residue

Snumber 3730, wherein the guanine at position 6223 is replaced by adenine.

3. A recombinant expression vector comprising a polynucleotide of claim 1 or 2.

4. A host cell that contains an expression vector of claim 3.

An isolated protein comprising the amino acid sequence of SEQ ID NO:3, SEQ

ID NO:5, or SEQ ID NO:7.

6. A process for producing the protein of claim 5 comprising culturing a host cell

of claim 4 under conditions sufficient for the production of the protein.

7. An antibody or fragment thereof that immunospecifically binds to an epitope on

the protein of claim 

8. The antibody or fragment thereof of claim 7, which is monoclonal.

9. The antibody or fragment thereof of claim 7 or claim 8, which is conjugated

with a cytotoxic agent.

The antibody or fragment thereof of claim 9, wherein the cytotoxic agent is

selected from the group consisting of radioactive isotopes, chemotherapeutic agents and

toxins.

11. The antibody or fragment thereof of any one of claims 7 to 10, wherein the

antibody or fragment thereof further comprises a pharmaceutically acceptable carrier.

12. A hybridoma that produces an antibody of claim 8.



I 13. A method for detecting the presence of a protein or a polynucleotide in a test

Z sample comprising:

Scontacting the sample with an antibody or a probe, respectively, that specifically

binds to a protein comprising the amino acid sequence of SEQ ID NO:3, SEQ ID 

SEQ ID NO:7, or SEQ ID NO:I 1, or the polynucleotide of claim 1, respectively; and

c detecting binding of protein or polynucleotide, respectively, in the sample

Sthereto.

14. The method of claim 13, wherein the method comprises comparing an amount

of binding of the antibody or the probe that specifically binds to the protein or the

polynucleotide to the presence of the protein or the polynucleotide in a corresponding

normal sample.

The method of claim 14, wherein the presence of elevated polynucleotide or

protein in the test sample relative to the normal tissue sample provides an indication of

the presence of cancer.

16. The method of claim 15, wherein the cancer is selected from the group

consisting of prostate cancer, lung cancer, ovarian cancer, breast cancer, and pancreatic

cancer.

17. A method of inhibiting growth of a cell expressing a protein comprising the

amino acid sequence of SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, or SEQ ID

NO:11, said method comprising providing an effective amount of an antibody

according to any one of claims 7 to 11 to the cell, whereby the growth of the cell is

inhibited.

18. A method of delivering a cytotoxic agent to a cell expressing a protein

comprising the amino acid sequence of SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7,

or SEQ ID NO:11, said method comprising providing an effective amount of an

antibody according to any one of claims 7 to 11 to the cell.

19. A method of inducing an immune response to a protein comprising the amino

acid sequence of SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, or SEQ ID NO: 11, said

method comprising: providing a protein epitope; contacting the epitope with an

212



C  immune system T cell or B cell, whereby the immune system T cell or B cell is

Sinduced.

Use of an epitope from a protein comprising the amino acid sequence of SEQ ID

NO:3, SEQ ID NO:5, SEQ ID NO:7, or SEQ ID NO:11, for the preparation of a

c medicament to induce a T cell or B cell immune response in a subject.

O 21. Use of an antibody according to any one of claims 7-11 in the manufacture of a

medicament for inhibiting growth of a cell expressing a protein comprising the amino

acid sequence of SEQ ID:NO:3, SEQ ID NO:5, SEQ ID NO:7, or SEQ ID NO: 11.(N
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Figure 1: 254P1D6B3 SSH sequence of 186 nucleotides (SEQ ID NO: 1).

1 GATCCACAGA TAGGACACAA TTCTTTGGTC ATCAGT7AGAC CTTGAACCAT CCAAAGTAAT

61 GGAATTATTG GGAAGCACAA GAACATGTCT GCCACCAGCC CGGCCTCTGG GAGGACTATT

121 ATTI'TCCTTC TTCACAGCCA CAGTGAGGGT GGACGTGCTG CTC. GTCCCT GCTGGTCTTT

181 TACTGTCAAA CGGAAGTGGT AGGTCCCCAC CTGGAGACCA GTCACAGTGG CTATTGCTTT

241 GTCAATATTT TCC7ATCTCCA CTGCACTGGG GCCTCTGACG TGCT
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Figure 2:
Figure 2A. The cDNA (SEQ ID 2) and amino acid sequence (SEQ ID NO. 3) of 254P1D6B 0. clone LCP.3.

The start methionine is underlined. The open reading frame extends from nucleic acid 512-3730 including the stop codon.

1 gotgccgcgqgcgtqgqcqgatcccccgqggtccaaccttgQtccacctgtgctcc

61 (ccgqjrgggcctggctggccccgcgcagagcggc-ggcggcgctcgpotgtoactgoagca

121 ggtgagagcgcagcagtagcttcagcctgtcttgggcttggtccagattcgctcctctcg

181 ggctacgtcccggggaagaggaagcgaggattttgctggggtggpgctgtacctcttaac

241 agcaggtgcgc~gcgccgagggtgtgaacgtgtgtgtgtgtgtgtqtttg-gtgtgtgtg

301 taagacctgcgatgacgacgaggaggaacaagtgggacggcgagtgatqc-iceggc8g

361 caacaacgcatggqqcgagcttcagtptcgccagcagtgaccacagttctgaggccaaa

421 tcgcctaaaacagagttccaatttcggccta

1H MAP P T G V L S S

481 aaccctgccatcacccactgtgtggtgcaATGGCGCCCcACAGTGTGCTCTpCrTC

11 L P L L V T I A G C A R K C S E G R T

541 ATTGCTCCTGCTGGTGACA7ATTGCAGGTTGTGCCCGTAAGZ-.4GTGCAGCGAGGGGAGGAIC

31 Y S N A V I S P N L E T T F. I M1 R V S H

601 ATATTCCARTGCAGTCATTTCACCTAACTTPCAAACCACCAGAATCATGCGPGTGPCTCA

51 T1 F P V V D C T A A C C D P S S C P) L A

661 CACCTTCCCTGTCGTAGACTGCACGGCCGGTTGCT3TGACCTGTCC GCTGTGPCCTGGC

71 19 W F E G R C Y P V S C P H K E 11 C E F

721 CTGGTGGTTCGA GGGCCGCTGCTACCTGGTGAGCT3CGCCCACAAAC3AGAAOTGTGAGCC

91 K K H G P I R S Y L T F V7 P R P V Q F

781 CAPGAAGATGGGCCCCATOAGGTCTTATCTCACTTTTGTGCTCCGGCCTGTTCAGAGGCC

111 A Q P P ID Y G D M M L Iq R G S P S G I K

841 T GCACAGCTGC TGGACTATPGCGACAT GAT XT GAACzGG GGC TCC CCCT CGGCGAT rTG

131 G D S P E D I R K D L P F P G K D W G P

901 GGP-CGACTCACCTGAGGA1ATCAGAAAGGACTTG4CCTTTCTAGCCCOAAGATTCGGGCCT

151 E D M S E Y S D P Y R E L S K D L P 0 P

961 AGAGGAGATGTCTGAGTA :KCAGATGACTACCGGGAGCTGGAGAAGGACCTCTTGCAA CC

171 S G K Q E P R. G S A H Y T D W G L P P G

1021 CAPTGGCAAGCA GGAGCCC2\CA'%GGCTCCGAGTA CAZ.GGACTGGGGCC-'ACTGCCGGG

191 S E G A F H S S V G D S P A V P A H T 32

1081 CAACGAGGGGGCCTTCAACTCCTCTGTTGGACACAGTCCTCGTGCCAGCGGAGACCA

211 Q D P H P H Y L N E SA ST PA P K L P

1141 GCAGGACCCTGAGCTCCATTACCTGAATGAGTCGGCTTCAACCCCTGCCCCAAAACTCCC

231£E R SV LPLP P P T T P S S G H V PHE K

1201 TGCnAGSAGTGTGTTGCTTCCCTTGCCGACTACTCCATCTTCGGAAGGTGTTGGAGAA

251 E K A S Q IQ E Q S SN 14SS G K E VP L

1261 AGA2AAGGCTTCTC.AGCTCCAGGAACPTTCCAGCAACAGCTCTGGAAAPGAGGTTCTAAT

271 P S H S P P P A S P H P S S V T V E K S

1321 GCCTTCCCATAGTCTTCCTCCCGCAAGCCTCAGCTCAGCTCAGTCA-CCTGGAGAAAAG
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291 P V L T V T P G S I E H S I P T P P T S

311 A A P S E S T P S R L P I S P T T A P R

1441 CGCAGCCCCCTCTGAGTCCACCCCATCTGAGCTACCCATATCTCC1A CCA7-TGCTCCCAG

331 T V X E L T V S PA G U N L I I T L P D F

1501 GACAGTGAAAG-A ACTTACGGTATCGGCTGCAGATA4ACCTAATTATA7ACTTrACCCGACAA

351 E V E L X A F V A, P A P P V E T T Y N Y

1561 TGAAGTGAACTGAGGCC TTGTTGCGCCGCG CCACCT GACI: CTACAACTA

371 F W N L I S h P T D Y Q G E I 1< Q G R K

1621 TGAATGGAAT TTAATAAGCCACCCCA.CAGA CTACCA.AGGCT GAA ATAA AACAAGGACACAA

391 Q T LIT L S Q L E V G L Y V F K V T V E

1681 GCAAACTCTTAACCCTCTCAATGTCCTCGGACTTAT7CTPCAAGTCACTGTTC

411 S E N A F G E G F V N V T V K F A R R V

1741 TAGTGAA AACGCCTTTGGAGAAGGATTTGTCAATGTCACTGTTAAGCCTGCCAGAAGAGT

431 N L P P V A V V S P Q L Q M L T L P L T

1801 CAACCTGCCACCTGTACCAGTGTTCTCCCCAACTGCAAGAGCTC CTIGCCTTSAC

451 S A L I D G S Q S U D D T E I V S Y H W

1881 GTCAGCCCTCATTGATGGCAGCCAAAGTACAGATGATACTGAAATAGTGAGTTATCATTG

471 E E I N G P F I E E K T S V D S P V L F

1921 GGA AGAAAi TAAACGGGCCCTCATAGAAGAGAAGA0CTTCAGTTGACTCTCC2CGTCTTACG

491 L S N L D P G N Y S F R L T V T D S D G

1981 CTTGTCTAA4CCTTATCCICGTAACTATAGTTTCAIGTTGACTGTTACAGAOCCGACGG

511 A T N S T T A A L I V N N A V D Y P P V

2041 AGCCACTAACTCTACAA CTGCACCCCPAAPACGTGAACAATGCTGTGGACTACCCACCAGT

531 A H A G P N H T I T L P Q N S I T L N G

2101 TGCTAATGCAGGACCA AATCACACCATZ2.CTTTGC2CCARAACTCCAtTCACTTTGAAPGG

551 N Q S S D D N Q I V L Y E W S L G P G S

2161 AAACCAGAGCAGTrGACGATCACCAGATTGTCCTCTATGAGTGCTCCCTGGGTCCTGGGAG

571 E G K N V V N Q G V Q T P Y L H L S A M

2221 TGAGGGCAAACATCICCGTCATGCAGGCAGTACAGACGCCATACCTTCATTTATCTGCAAT

591 Q E 8 D Y T F Q L K V T D S S R Q Q S T

2281 GCAGGAAGGAGA TTITACATTTCAGC1GlaA3CTGACACGATTCTTCAAGGCAAOA2GTCTA C

611 A V V T V I V Q P E N N R P P V A V A G

2341 TGCTGTRGTGACTGTCGATTGTCCAGCCTG~zPaACAATAGACCTCCAGTCGGCTGTGGCCGG

831 P D K E L I F P V E S A T L 0 G S S 5 S

2401 CCCTGATAAAGAGCTATCTTCCCAGGAAACPCTACCCTSGATGOAGCACAC2AG

651 D D H G I V F Y H W E N V R G P S A V K

2481 CGATGA' CC.ACGGCATTCPCTTCTACCACTGGGAGCACGTCAGAGGCGCCAGTGCAGTGGA

671 M E N I D K A I A T V T G L Q V G T Y H

2521 GATGGAAAATA "TGACAAAGCA ATAGCCACTGTGACTGGCTP:CAGGTCCCGACCTACCA

891 F N L T V K 0 Q 7 G L S S T S T L T V A

2581 CTTCCGTTTGACACTGAAAGACCAGCAGGGACTGAGCAGCACCTCCACCCTCACTGTGC
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711 V K K E V N S F P R A R A G G R H V L) V

2641 TGTGP?.GAAGGAAAATAATAGTCCTCC2AGAGCCC0GGGCTGGTGGCAGACA TGTTCTTGT

731 L P N N S I T L. D G S R S T D F) Q R r V

2701 GCTCCCAATATCC.TTTACTTTGGATGGTTCAAGGTCTACTGATGACCAAAGAATTGT

751 S Y L, W I R D G Q S P A A G D V I D G S

2'761 GTCCTATCTGTGCATCCGGCATGGCCAGA GTCCAGCAGCTGGAGATGTCATCGATGGCTC

771 D H 5 V A L Q L T N L V E C V Y T F H L

2821 TCACCACAGTGT2GCTCTGCAGCTTACGAATCTGCTGGAGGGGTGACACKTTCCACTT

791 N V 7 D S Q G A S D T D T A 7 V E V Q P

2881 GCGRGTCACCGACAGTCAGGGCCTCGGCACAGACACTCCACTGTGGAGTGCA CC

811 D P R K S G L V E L) T L Q V G V G Q L T

2941 AGACCCTAGGAAGAGTGGCCTGGTGGAGCTGACCCTGCAG3KTGGTGTTGGCCAGCTGCC

831 E Q R K D T L V R Q L A V L L N V L D S

3001 AGAGCAGCCCAACCACACCCT2TAGCAGCTGC GCTGCTG~CGTGCTGGACKC

851 D I K V Q K I R A N S D L S T V I V F Y

3061 GGACATTAAGGTCCAGAAGAK7CCGCCCCCG-AC!*CAGCACCGTGAKTTGTG-TTTA

871 V Q S R P P F K V L K A Z\ E V A R N L H

3121 TGTACAGAGCAGGCCGCCTTTCAACAGKCTCAAAGCTGCTGAAGTGGCCCGAA-ZK-CTCCA

891 N R L S K K K A D F L L F K V L R V D T

3181 CATGCGOCTCTCAAAAACCTGACTTCKTGCTTTTCAACCKCTTCAGGCCTGCATAC

911 A G C L L) K C 3 G H G N C D P L T K R C?

3241 AGCA GGrTTCCCTCTGAAGTGTTCTGGCCATGGTCACTGCGACCCCCTCACAAAGCGCTC

931 1 C S N L) N N E N L I Q R Y I N D G E S

3301 CATTKGCTCTCACTTATCGATGGAGAACCTTATACAGCGTTATATCTGGATGGAGAGAG

951 N C E W S 1 F Y V T V L) A F T L I V L T

3361 CAACTGTGACGGAGTATATTCTATCKGACAGTGTTGGCKTKACTCTTATTGTGCTAA2

971 G G F T W L C I C C C K R Q K R T K I R

3421 AGGAGGTTTCA CTCGCTTGCATCTGCTGCTGCAAAAGACAAAACACT7LAAPTCAG

991 K F T K Y T I L D N M D K Q E R N E L R

3481 GAAAAAACAAAGTACACCATCCTGGATKCATGGATGAACAGGACAG0DKCCAACTGAG

1011 PENYGIC I NS K [HNS S LMVS K

3541 GCCCCNAATATGGTATCAAGCACCGAAGCACACACCACA-CTCCAGCCTGKGAGTATCCGA

2031 S E F D) S D Q D T I F S R E K N E R G N

3801 CTCTCA GTTTGA7CAGTGCACCAGGACACAATCTTCAGCCGAGANAAA8ATG: AGAGAGCGAA

1051 P K V S M N G S I R N G A S F S Y C 5 K

3881 TCCAAzAGGTTTCCATAZTGGTTCCATCAGAAAKCGAGCTKCCTTCAGTTKMKGCTCAAA

1071 D R

3721 GGCGT~gccgtattaqtgagcctgacagcat

3731 aqtgggagttacagcacaaaacccacttttagaatagttcattgaccztcttcocg

3841 tggtgttttccctcaaaacgttgagaaacaa

3901 cttccttataagtgtatgatagcggaacyag

3981 taaataaggttattttacgccaccttaaaga
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4021 aacgatttctatcttagaacttagagaaggtgaatgaacaaggttsaaggt

4081 gatttctgtcttagcygctgtgattgccoctaaggaacagcattrtaaccgtttctc

4141 ttgtaggacctgcagtcagatggctgtgtatgttaaaazagcttgtctaagaggcacggg

4201 ccatctgtggtacggagtcttgcatgtagcaagct-ntctgtgctga
0cggaacactc

4261 qcacagtgccaagccctcctggottaatctgtgctatgtcaatggcagttttcatct

4321 cttagagacgtgctcaggtagaatgattagc

4381 gaggcaatagaaagqggaggaggagcttaatgccrtgcaggttgaaggtagcattgtaac

4441 attatcttttctttctctaagaaaaactacactgactcctctcggtgttgtttagcagta

4501 tagttctctaatgtaaacrgatccccagtttocattaartgcaat~gaggattaattc

4561 attaagcatttattatgttctgtaggctgtgcgtttggaz-tcccatagataggkataacg

4621 actuagcaattgtortatatattccaaaactctgaaatacagtcagtcttaacttggatg

4681 cggtagtccgtccaagtctcaatatgctgtt

4741 ttcacttcatatgtttaaaaatacatttaaqtttttctaccgaataaatc-tatttcaa

4801 cagagc&~aaatcacacagatcccacatatg

4861 Utataactcagtatgtcggatccacaotgtc

4921 gaggctggtggccttggtgqtgcccttggcattttttgtggqaaqattagaatgagagat

4981 agaaccagtgttgtggtaccaagtgtgagcacataaacaatat-ctgt--gcacaatcc

5041 ttttaaaggaatgatcatcctagacagataa

5101 acagcgatcaaaatttccagqttaaaatugt

5161 ttgtctttacccsga~c~cctgacttattat

5221 atgattcggaagaacaaagggcttattaata

5281 tgttcttctcctcgaaatgcatatcgcaatt

5341 agaaggaaaatgtgatttttottttaaccagtattgagcttcataagcctagaactg

5401 ccttatcaggtgaccagggtttgttgtttgcatgcaaatgtgaatttctggcataggg

5461 gacagcagcccaaatgsaagtatcgggcgtaagaggaagaagggagtgaacattta
0

5521 cgttktctaaagattctc-atgtcttacact

5581 aaaggtcactctttgagtgcttagccgggta

5641 rtaacttcccaaggtcatggccaaaagtatggctccaagaacgaa.tgcaaatttt

S701 taaactgtagagttctgctttccactaaacaaagaactcctgccL-gatggatggagggc

5761 aatcgtgattqgcctaat:ttccgataagat

5821 cttttaatggatccagagagcaaggtcagagggagagatggcctgcatagtotctgtg

5881 gatcacacccgggccacccctccctctagstacagtggactLcuLctgccoctcctcc

5941 ttttctgtccttgccatctcagcatggoctctctgatccttccatcacaaaggatct

6001 gaetctctgggaaatcaaacatcacagtagtgatcagaaagtgagtcctgtcttgtcazc

6061 ccatttctcatgaacagcacgagatggaay atccaacagcatcttcaggtg

6121 ctcttatagtttgaaaagagtaaccqaaaaa

6181 acaggccctagaatatgggagtgggtgtttgtagggctcayargctaacaagcactttag

6241 ttgctggtttacattcaatQaaggaggattcatacccatggcattacaaggctaagcatg

6301 tgtatgactaggaactactgaaaaacatgcgcaaggaagaaaatgtacatcaa

6361 aagccagtgatgccacctLttgtgcgcggggaggagagtgactaccattctsttttgtgt

6421 gaaacactgcattactgttatctaaaatttt

6481 cctatgtgttgacaaggtatttctaatatcacactattaaatatat-cactaatctaaat
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6541 aaaggtgtcgtattttctgtaatqcc-atttttaggggaaatttgttttctttatgct

6601 tcagggtagagggattoccttgagtaaggtcagcaaactctggcct~gcagcctgtgt

6661 gcacgccccatgagccgaaagtgggcttatgtttcaaatggttaaaaataaaa

6721 aaatttgaaacatgtgaactatatgacattcagatttgtgttcataaataeaattttatt

6781 ggaacatatcc

Figure 2B. The cDHA (SEQ ID NO. and amino acid sequence (SEQ ID NO. :5 of 254PIDGB v.2. The start
methionine is underlined. The open reading frame extends from nucleic acid 512-3730 including tie stop codon,

1 gctgccgcgggcggtgggcggggatcccccgggggtgcaaccttgctcca7:ctgtgctgc

61 cctcggcgggcctggctggccccgcgcagagcggcggcggcgctcgctgt.,:actgccgga

121 ggtgagogcgcgagtgcttcgcctgtcttgggcttggtccagattcgctcctgg

181 ggctacgtcccggggaagaggaagcgaggattttgctggggtggggctgtacctcttaa.

241 agcaggtgcgcgcgcgaggtgtgaagtgtgtgtgtg~gtctgtctgtgtgtgtgtgtg

301 taagacctgcgatgagcgaggaggacaagtgggcggcaggatgccaggccag

361 caqcaacgcatggggcgagcttcagtgtcgccagcagtgaccacagttctcgaggcca

421 tctggctcctaaaaaacatcaaaggaagcttgcaccaaactctcttcagggccgcctcag

1 NAF P T G V L S S

481 aaCCtgccatcacacctL9Lgg~gATS3CGCCCCCCACACGGGTCTCTCTTC

11 L L L L V T I A G C A R K Q C S E G R T

541 XITTCTGCTGCTGGTACAATTGCAGCPTTCCCCGTAAGCAGTCCAGCGGGGGAGGAC

31 Y S N A V I S P N L E T T R I V R V S R

601 AI,.ATTCCAATCCASTCATITCACCTAA:TGAAA4CCACCAGAATCATGCIGGTGTCTCA

51 T F P V V D C T A A C 2 D L S S C D L A

G61 CACCTTCCCPGC'rCTAGA.CTGCA7CCGCCGCTTGCTGTCaCCPGTCCAGCTSTGACCTGGC

71 W 0 F E G R C Y L V S P H K E Ni C E P

721 CTCGTGGTTCCAGGGCCGCTCCTACCTGGTGAGCTGGCCCCACAAAGAGAACTGTAGCC

91 F K M G P I R S Y L T F V L R F V Q R P

781 CAAAAGATCCCCCCACAGTCTTACTCACTTTGTGCTCCGCCTGTCAAGGCC

III A Q L L D Y G D H M L N R G S P S G I W

841 TGCACAGCTGCTGGACTATGGGGACATGATGCTGAACAGGGGCTC-CCCTCCGCATCTG

131 G D S P E D I R K D L P F L C K D W G L

901 OCCGCACTCACCTGAGGATATCAGAAAG.ACTTGCCCTTTCPAGGCAAAGATTGGGGCCT

151 E E M S E Y A D D Y R. E L E K C L L Q P

961 AGAGGAGATGTCTGAGTACGCAGATGACTACCGGGAGCTGGCAGAAGGACCrPGT1CCA.ACC

171 S G FN Q E P R G S A E Y T D W G L L P G

1021 

191 S E C A F H S S V C D S P A V P A E T Q

1081 CAGCGA GGGCCTTCAA CTCCTCTGTTCGAGAC.AGTCCTGCGCTGCCACCAGACGCA

211 Q D P E L H Y L N E S A S I P A P K L P

1141 GCAGGACCCAGCTCCATTACCTGAATSAGCGCCTTCAACCCCTGCCCCAACTCCC

231 E R S V L L P L P T T P S S G E V L E K
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1201 TGAGAGA AG'PGTGTTOCITCCCTTCCCGACTACTCCATCTTCAGGAGAGGTGTTGGAGAA

251 E K A S Q L Q E Q S S N S S G K E V L H

1261 AGAAAAGGCTTCTCAGCTCCAGGLCAATCCAGCAACAGCTCTGAAAAGGTTCTAAT

271 2 S H S L P P A S L E L S S V T V E K S

1321 SCCTTCCCA-ASTCTTCCTCCGGCAAGCCGGACTCAGCTCAGTCCCGTGGACP ,7G

291 P V L T V T P G S T E H S I P T P P T S

1381 CCCAGTGCTCACAGTCACCCCGGGAGTACAGAGCACAGCAMCCCA-CACCTCCACTAG

311 AAPSES T V I S P T T A P R~

1441 CGCAGCCCCCTC1GAGTCCACCCCAITCTSA'GCTACCCATATCTCCTACCACTGCTCCCAG

331 T V K E L T V S A G D N L I I T L P 0 N

1501 GACAGTGAAAGAACTTACGGTATCGCTGGAT-AACCTAATTAT~kCTTACCCGAC2A

251 E V E L K A F V PA P A P P V E T T Y N Y

1561 TSAATTGRACTGRGGCCT TTGTG CC-CACGCG 2CACCT GIAGACAACCTACAACTA

371 E W N L I S H P T D2 Y Q G E I 1 Q G H K

1621 TCAATGGAATTTA.ATA.AGCCACCCCA CAzGCCAC AAGGTGSAAIAAACAAGGACACAA

391 Q T L N L S Q L S V G L Y V F K V T V S

1621 GCAAACTCTTAACCTCTCTCAATTGCCTCGGCTTTATSTCTTCAAAGTCAGCTGTTTC

411 S E H A F G E G F V N V T V K P A P R V

1741 TCT GAAAACGC CT TT GSAGAP4GGTT TGTCAT GTCACT TTAAGUCT GCCAGAAGAGT

431 N L P P V A V V S P Q L Q E L T L P L T

1801 CAACCTCCCACCTGTAGCAGTTGTTCTCCCCACTGC-AAGCTCACPTTTSCCTTTGAC

451 S A L I D2 G S Q 3 T D D T E I V S Y H K

1861 GTCAGCCCTCATTGATCAGCCAAAGTACACATGATACTGA.ATATGAGTTATCAP1C

471 E E 1 11 G P F I E K K T S V D S P V L R

1921 GSA AG2A.AATAAA CGGGCCCTTCPTAIAAAAAGATTCACTTGACTCTCCCCTCTTACG

491 L S N L D12 G N Y S F R. L T V T D S D2 G

1981 CTTGTCTAACCTTGCATCCTGAACTATAGTTTCAGGTGACGTTACAATCGGACSG

511 A T N S T T A A L I V N N A V 12 Y P P V

2041 AGCCACTAACTCTACAACTCCAGCCCTAATASTGAACAATCCTCTSCACTACCCACCAST

531 A, N A G P N h T I T L P Q N S I T L N G

2101 TGCTAATGCAGGACC7- AACACACCATA ACTTTGCCCAAAACTCCATCACTTGAATGG

551 N Q S S 2 D2 P Q I V L. Y E W S L G P G S

21161 Z ACGGATAG"TACGTGCTTTATGCCGGCTGA

521 E G K H V V N Q G V Q T P Y L N L. S 'A N

2221 TGAGCAAACAT1TGPATCCAGGGAGTACAGACGCCATACCTCATTTATCTGCL7,I

591 Q E G D Y T F Q L K V T D S S R. Q Q S T

2281 GCAGGAAGGAGATTAIACATTCAGCOGXAASTGACAGTTCIICAAOGCAACAGTCTAC

611 A V V T V I V Q P E N N R P P V A V A G

2341 TGZTGTAGTGACTGTGATTCPCCAGCCTGAAAACAATAGACCICCACTCSCTGTGGCCGC

831 P 12 K E L I F P V Z S A T 1, 0 G S S 3 S

2401 CCCTGAPA AAGAGCTGATCTTCCCAGPCGAAAGIGCTACCCTSGATCGPCCAGCAGCAG

651 D2 D H G I V F Y H W E H V R G P S A V E
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2461 CGATGACCACG3GCATTGTCTTCTACCACTGGGAGCACSTCAGASGCCCCA-TGCA!GTGGA

671 H E N I D K A I A T V T L V G T Y H

2521 GATGGAAATTTGACAAGZATAGCCACTGTGCTGTCTCCAGGTGGGGACCTACCA

691 F R L T V K D 0 0 G L S S 7 S T L T V A

2581 CTTCCGTTTGACAGTGPAGACCAGCAGGGACTGAGCAGCACGTCCCCCTCACTGTGGC

711 VEKKKEHNNS 9PRK A K G GRH VL V

2641 TGTGAAGAAGGAAA ATAATAGTCCTCCCAGAGCCCGGGCTGGTGGCAGACATGTTCTTGT

731 L P N N S I T L D G S R S T D D Q R I V

2701 GCTTCCCA ATA.ATTCCATTPACTTTGGKATGGTTCAAGGTCTACI'CATGA CCAA AGAATPTT

751 S Y L W I R D G 0 S P A A G D V I D G S

2781 GICCTATCTGTGGATCCGGGATGGCCAGAGTCCAGCAGCTGGAGATGTCATCGATGGCTC

771 D E S V A I Q L T 11 L V E 0 V Y T 7 H L

2821 TGACCACAGTGTGGCTCTGCAGCTTACGAATCTGGTGGRACCGTGTACACTTTCCACTT

791 R V T D S Q G A S D T D T A TI V E V Q P

2881 GCCAGTCACCGACAGTCACCCGCCTCCCACACACACACTGCCACTGTCCAAC TGCCACC

811 D P R K S G L V E L T L Q V G V G 0 L T

2941 AGACCCTACC-GAAATGGCCTGGTGGAGCTGACCCTGCAGGTTGGTGTTGGGCACCTGAC

831 E Q R K D T L V R Q L A V L N V L D S

3001 AGP.CACGGAAGACACPCTTGTGA GGCAiGCTGG-TGTGCTGCTGAACG2'GCTGGACTC

851 D I K V Q K I R A H S D L S T V I V F Y

3061 GGACATTAAGCFCCAGAACATTCCCCCACTCCCATCTCAGCACCGTGATTGTGTTTTA

871 V 0 S R F P F K V L K A A E V A R N L H

3121 TGTACAGAGCAGCCCCFFTCAACCVTCTCAAAGCFGCTGAACTCGCCCGAAATCTGCA

SO1 M R L S K E K A D F L L F V L R. V D T

3181 CAF ,GCGGCTCTC IAAACGACZAAGCTGACTTCTTGCTFTTCAACGTCTTCAGCCFTCAFAC

911 A G C L L K C S G H G H C D P L T K R C

3241 ACCAGGTTGCCCFTCTGAAGFCTTCTGCCATGGTCACTCACCCCCTCACAAACCGCTG

931 1 C S H L W M E N L I Q R Y I W D G E S

3301 CATGCTCTCACTTATGGATGGAGAACCTTATAZAGCGTTATATCTGGGATCCAGAAG

951 H C E W S I F Y V T V L A F T L I V L T

3381 CAACTGTGACTSGAGTATATTCTATCTGACAGTGTTGGCTTTTACTCTTATTGTGCTAAC

971 G G F T W L C I C C C K R Q K R T K I R

3421 AOGAGGTCACTTGGCTTTGCATCTGCTGCCGCAAAAGAZ-AAAAAAGGACTAAAATCAC

991 K K T K Y T I L D H H D E Q E R H E L R

3481 GAAAAAAACAAAGTACACCATCCTCCATAACATGCATGAACAGGAAAGAATGGAACTGAG

1011 P K Y G I K H R S T E H N S S L M V S 2

3541 GCCCCAAATATGGTATCAAGCACCGAAGCACAGAKCACAACFCCAGCCTCAPCCTATCCGA

1031 S E F D S D Q D T I F S R E K M E R G N

3601 GTCTCACGTTTGCCATGACCAGGA CACZ ACTTCAGCCGAGCAAACATGGt AGAGGGAA

1051 2 K V S 14 N G S I R 14 G A S F S Y C S R

3661 TCCAAAGGTTTCCATGAATGGTTCCATCAGAAArGGAGCTTCCTTCAGTTATTGCTCAAA

1071 D R 4
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3721 G3 ACAGATAAtggcqcagttcattqtaaagtggaaggaccccttgaatccaagaccagtc

3781 aggggtcgaaaccccttaatgzatacttcca

3841 tjggttagatgtgtatccacgtactaaaagaccggtttztgaaggcacaaaac
8 aaaa

3901 cttccttataagtgtatgatagcggaaccag

3961 tatataczttaaagagttttgagtttttgtagctggcacaatctcat.;ttaaagatgaac

4021 aacgatttctactgtagacctgagaggtgaatgaaacaqqttttaaaagggat

4081 gatttctgtct--agccgctgtgattgcctcsaggaacagcattctaaacacggtttctc

4141 ttgtaqgacctqcagtcagatggctgtqsatgttaaaatagcttgtctaagaggcacggg

42'701 c atctgtg g2cr catg a c gtgc aqga act

4-01 gccggcaccctgttatcttgtttatgattct~

4321 cttagagacgtgctcaggtagaatgattagc

4381 gaggcataaaagg00agggagcttaaccggcaggttgaaggtacattgtaac

4441 attatcttttctttctctaagaaaaactacactgactcctct :qgtqttqtttagcagta

4501 tagttctctaatgtaaacggatccc agtttacatt-aaatgcaatagaagtgattaattc

4561 atagatatttcttgcggctzgcgctgtggta

4621 accgatggaa:tcaacotaaaat~gctatqaq

4681 cgtggttatgatactctggtccocgacaggtactt -ccaaaataacttgacatagatgta

4741 ttatcttttaatcttagttcacatattatca

4801 cagagcataaatcacaaacgatcacetatg

4861 gtatgactcagtatgtcggatccacactgtc

4921 cfgcgtgctggtcctgattttgagtaataaa

4981 agacggttgacattaccctaca-tcgtccag

5041 tttta:aaggaatgatcatcgtagacagataa

5101 acagcgatcaaaatttcctgtc:aaaatcgt

5161 ttgtctttacccgjatctcctgacttattat

5221 atgattcgqaagaacaadttta-tattaata

5281 tgttcttctcctcgaaatgcatatcgcaatt

5341 agaaggaaaatgatottsttttoaaccagtatt7agcsr-cataagcctagaatctg

5401 cc"-atcagtgaccagqttaggttgtttgcatgcaaatgtaattctggcataggg

5461 gaacgcaagaatacgcgatagaaggggaata

5521 cgttttctaaagattcaatatgtcttacact

5521 a ag g actatcttcttatgtt gata ct g ccag

5641 gtatccggtagcagatatgtcaacgagaatt

5701 taaactgtagagttctgctttccactaaacaaagaactcctgccttgatggatggagggc

5781 aaattctggtggaacttttgggccacctgaaagttctattcccaggactaa
2 aggaattt

5821 cttatgtcgggcagcgagaaagctctgcctt

5881 gazaacggccctcttgttaa gatcttcctcc

5941 ttttctgtccttggccatctcagcctggcctctctgatccttccatcacagaaggatctt

6001 gatttgaacactaatgtacgagggctttgcc

6061 ccatttctcatcagaacaaagc:acgagatggaatgaccaaccagcattcttcatggtgqa

6121 ctgcttatcattgaggatctttgggagataaagcacgctaagagctctggacagagaaaa

6181 acgccaattgatgtttgagcctgcacacota
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6241 ttgctggtttacattcaatgaaggaggattcatacccatggcattacaaggctoaqcatg

6301 tgtatgactaaggaactatctgaaaacagcagaaggtagaaaattaccactcaac

6361 aagccagtgatgccaccttttgtgcgcggggaggagatgactacattg :tttttgtgt

6421 gacaaagctatcaggactattttaatcttgttttattgcttaaaatatattatttttc

6481 cctatgtgttgacaaggtatvictaatacctAttaatttgcacaactaass

6541 aaaggtgtctgtattttctgtaatgcttettttagggggaaatttgtttzctttatgct

6601 tcagggtagagggattcccttgagtatagcagcaaactctggcotgcagcctgtgtct

E661 gcacgccccatgagccgaagtgggcttatgttttcaaatggttaaaaataaataaaa

6721 aattaaaggatttaatcgttttctatagttt

6781 ggaacatatcc

Figure 2C. The cDMA (SEQ ID MO. 6) and amino acid Gequence (SEQ ID NO.: 71 of 264PID6B v.3. The stert

niethionine is underlined. The open reading frame extends from nucleic acid 739-3930 including tne stop codon.

1 gctgccgcgggcggtgcggggtcccccgggggtgcaaccttgctccazctgtgctgc

61 cctcggcoggoctggctqgccccgcgcagagcggcgqcgqccctcgctqt--actqccgqa

121 ggtgagagcgcagcagacttcagcctgtcttgggct--ggtccagattcctcctctgg

181 ggtctcggaggagggattgtggggcgaccta

241 agcaggtgcqcgcgcgagggtgtgaacgtqtqtgtqtg:gtctgtctgtgtgtgtgtgtg

301 taagacctgcgatgacgacgaggaggaacaagtgggacggcgagtgatgc~cagggccag

361 cagcaacgcatggggcgagcttcagtgtcgccagcagtgaccacagctac gtatctact

421 tcccagagcgcctggccgagaaataggaaagagggcagccacrtaggcaqzcaataccca

481 acaatgacaagctatcgagttggcaa,:gcct

541 aaaacatcaaggaagctgcaccaaactctcttcagggccgcctcagaegcctgccat

601 cacccattt~gtgccaatggcccccccacaggtgtgctctcttcatqctgctgc

661 tggtgacaatgcagtttgctttggggatgcactcaggcaaaaL2actggjtgag

1 H T R L G W P S P C C AR K

721 catcatttaagaagacccATGACTAGACTGCTGGCCGAGCCCATGTTGGCCCGTAAG

15Q0 C S E G R T Y 5 N A V I S P NIq L E T

781 CAGTGCAGCGAGGGCAGGACATATTCCAATSCASTCATTTPCACCTAACTTSGAAACCACC

5 I 1M R VT S H T F P V 7 D C T A A C C D

841 AGAATCATGCSGGTGTCTCACACCT-CCCTGTCGTA'GA CTGCACGGCCGCTTGCTGTSAC

551, S S C D L A W VI P F C R C Y L V S C P

901 CTGTCCAGCTGTGACCTGGCCTGGTGGTTCGAGGGCCGCTGCTACCTGGTSAGCTGCCCC

H K E N4 C E P N K M G P I R S Y L T F V

961 CACAAAGAGA ACTCTGAGCCCAAGAACATGGGCI3CCATCASGTCTTATCTZACTTTTGTG

95L5 R P V. Q R P A Q L L D Y G D 1,1 L N R

1021 CTCCGGCCTGITCAGAGGCCTGCACAGCTGCTGGACTATGGGGACATGATSCTGA CAGG

115 G S P S G I W4 G D S P E D I R F< D I P F

1081 GGCTCCCCCCGGGATCTGGGGGGACTCACCTC;AGATATCAGAAAGGATTGCCCTTTD

135L1 G K D W C L E E N S E S D D Y R E L

1141 CTAGGCAAAGATTGGGGCCTAGAGGASATGTCTGAGTATCAGATGACTACGGGAGCTG
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155EF K D Z, L Q P S G K Q E P R G S A E Y T

1201 07AAAGGAC CT C T T0GCAC CCAGTGG2 CIAGCA0SA.GCCG GGGAG T6GCC GAG TF.C C G

1750 W G L 1 P G S E G A F N S S V C D S P

1261 CACTGGGGCCWACTCCCGGGCAGCGASCCGCCTTCAACTCCTCTGTTCCA.GACACTCCT

1952A V P A E T Q QD P E L H Y L N E S P, 

1321 CCGGTGCCAGCGGACACGCACCAC0A2CCTCAGCTCCATTACCTC-ATCACTCCCCTTCA

2155T P A F K L P E R S V L L F L P T T P S

1381 A CCCCTGCCCCAAAACTCCCTCRA AGTTGTTGTTCCCTTc-CCGA CTA CTCCATGT

235 S G E V L E K E K A S Q L Q E Q 9 S H S

1441 TCAGGAGAGGTGTTGCAGAAAGAAAASCCTTCTOCGCTCCAGGZCA2cATcCAGcAAICAGC

255 S G K E V L M P S H S L P P AS L E L S

1501 TCTCSAAAAGAGGTTCTAATGCCTTCCCATACTCTTCCTCCGGCAASCCTCCACTCAGC

275 S V T V E K S P V I T V T F G S T E H S

1561 TCASTCA CCGTGGASAAAASCCCAGTGCTCACACICACCCCGGG-AGTACAGAGCACAGC

295 1 P T P P T S A A P S5 F S T P S E I P 1

1621 ATCCCAACACCTCCCACTACCGCAGCOCCCCTCTOACPCCACCCOA TCTCACCTACCCATA

315 S P T T A P R T V KF E L V S A G D H L

1681 TCTCCTACCACTGCTCCCAGSACAGTCAPAAAACTACSTATCCC'rGsAAAAccq'A

3351 1 T L P D N E V E L K A F V A P L~ P P

1741 T TATAACT TA CCCGA CAAVCAAGTTCA-ACTSAAGGC CTV: -GTTCCGCCAGCGCCACC.T

355 V E T T Y N Y F W H L I S H P T D 5 Q G

1801 CTACAAACAACCTACAACTATCAATCCAATTTAATAAGCCACCCCACACACTACCAACGT

375 E I K Q G H K Q T L N L S Q L S V G L Y

1861 GAAATAAAACAACGACACAACAAACTCTAACCTCTCPCAATTCTCCCTCCGCjTq'AT

395 V F K V T V S S E H A F C E7 G F V V V T

1921 CT CTTCA.AAGTCACTCT TPTCTACTCAAAA'CGCCCTTTCCGACAACSATITCTCAAICOTCAC T

415 V K F A R P V H L P P V A V V S P Q L Q

1981 CTVAACCCTGCCACAACAGICAACCVCCCACCVSTACCAC'ICTTTCTCCCCAACTCCAA

435 E L T L P L T S A L I D G S Q S T' D D T

2041 CAGCCACVPPCCCTTTCACCTCAGCCCVCATTCATCCCACCAACTACACATCATAcT

455 E I V S Y H W E E I N G P F I E E K T S

2101 CAAATACTGACTTA\TCA\,TCCCA2AC"AAA2ACCCGCCCTTCATACAACPACAACACTTCAI

475 V D S V i, K L S H L. C P G N Y S F R L

2161 CTTCACTCVCCCCTCTIACCCTTCTCTA ACCTTSATCCTCC:AACTAT.KGTTTCASGTrG

495 T V T D S 0 G A T N S T T A A L I V N N

2221 ACPSVTACACACPCGCACGGACCCACTAACTCAC.CCCACCCTAATAGTAACAAP

515 A; V D Y EP V A N A G P N H T I P L P Q

2281 GCCTGGACTA CCCACCAGPTCCTAATGCACGAOCAAATCACACCATAACTVPCCCCCAA

535 N S I T L N G N Q S S D D H Q I V L Y P

2341 A" ACPCCPTCAOPTTGA ATCSz~AACCASA GCA.GGPCCATCACCACATPCPCCTCTFTCAG

555 W S L G P G S F G F H3 V V M Q G V Q T P

2401 ICCPCCCTCCGTCCTCCCACTGACCGSAAACATSTCCT2ATCCACGCAGTACACA:CCCA
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575 Y L H L S A NI Q E G D Y T F Q L K V T D

2462 TACCTTCA TTPATCTGCA-7CTCAGGAAGSACATTATACATTICACTGAISCTGACACAT

595 S S R. Q Q S T A V V T V I V Q P E NI N R

2521 PCPTCAAGCCAACACTACTCTTGTACTGTATTTCCAGCTGA;ACMTACA

615 P P V A V A G P D K E L I F P V E S A .1

2581 CCTCCACTGCCPTCCCCGCCCC7APZ\\CACCCTCTTCCCAZPGGAAACP6CTACC

635 L D G S S S S D D H G 8 V F Y' H W E H V

2641 CTCCATGCCAGCACCAGCCCGATA CCLCGCATTGTCPPrCTACrACPGGCAGCACGCC

655 R G P S A V E MA E N I D F A I A T V P S

2701 ASASSCCCCASPSCASTSSASATSAAATTACAAAGCAzTACCACTSTACTSP

675L Q V G T Y HI F R L P V h. U Q Q C L S S

2761 CTCCAGCTGGGC6ACCTACCACTTCCGTTSACASPACGACCAGCAC~CSACPACCACC

695TP S T I T V A V K K E N LI S P P R A R A

2021 ACTCCCCCGGCGGPAGAAT 'ATCCCGCCCGC

715 G G R F V L V L P H N S I P L D G S R S

2881 SSPCSCACACAPTPTCPPSPSCTPCCCAATAA TPCCAPTACTPPSSAPSSPTCASSPCT

735T P D Q 5R I V S Y L W I R D G Q S P A A

2941 ACTSATSACCAAACAATTE'7TCTATCPTCGAPCCCCCATCCCCACACTCCACCASCT

,SSC G V I D G S D H S V A I 5 L T NL V E

3001 CSACAGtTCPCATCSATCGCTCPGACCACACTCTCSCTCTCCAGCPTACCAAT:TCTCSTGAC

775GC V Y 7 F H L R V P U S Q G A S D T D T

3061 CCBCTCPACACTTTCCACT'IGCCACTCACCCACASPCAGSSSCCCTCCCACACACACACP

795 A T V E V Q F D F R K S G A V E L T L Q

3121 CCCACPCPCCAACTCCACCCACACCCPACCAACACTCCCTCCCSACCPSA:CCTCCAC

815 V C V C Q L T E Q R. K 0 T L V R Q L A V

3181 CPTSCTCTPCGCCAGCPACAG4CASCCCSAASSA:A;CCCTTCTCACSCACCTCCCTCTC

835 L L N V L D S D I K V Q K I P A H S D L

3241 CT;C'TCAACCTCCTCCACPCCCACAPPAACCTCCAGAASATTCCSCCCACPCCSAPCTC

955 S P V I V F Y V Q S R P F F K V L K A A

3301 AGCACCCTSATGTGTTAPCACACASCASGCCSCCPPPCAACCPPCTCWAGCGCT

875E5 V A P N L H M4 R A S K K K A D F L L F

3361 GAACPCCCCCCAAAPCTCCACAPSGCSGCPCTCAAASSGOAASCTSA2TTCTTGCTPTTC

895 K V L P V D T A G C L L K C S C H C H C

3421 AASGTCTTSGSSGGTTSATACACCACCPTSCCTTCPCP.AGPTTECPCCCPSSPGCACTGC

915SD P L P K 18 C I C S HL W M LI I HL I Q R

3481 CACCCCCTCACAACCCCAPPPSCTCTCACPPATCCAPSSACAACCTPAPACACST

93SF I WIDSG ES LIC E WI SI F Y VPT V L A

3541 PAPAPCTCSSAPCCACASACCAACTS'ICACTCSASPATAT:CPATSTSA'CASPCPTCCCT

955 F P L I V A T C C F P L C I C C C K R

3601 PPTACTCPPATTSTCTAACACSASSPPTCA7 CTTCCTPTCCAPCTCCPCTCCAAAACA

975 Q K R P K I RF. K P K F P I B U N H C E

3661 CAAAAAAGGACPAAAACAGCA.AAAAMACAAACACACCACCTGAPAACAPSSRTAC
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995 Q E R M4 E I P P 1K Y G I K H R. S U' E H1 N

3721 CFGGPA GAAT3GGAACT GRGGCCCRATTGTATCACACCGAAGCACAGAGCACAAC

1015 S S L M4 V S E S 2 F D 3 D Q D T I F S P

3781 TCCAGCCTGATGGTATCCGAGTCTGAGTTTGACAGTGACCA-GACACAATCTTCAGCCGA

1035 E K M4 E R G N P F V 5 1M N G S I R N4 G A

3341 GAAASATGAAGAGAA AAATTTCCTAATTTCUCAC.GATGGAGCT

1055 S F S Y C S K D R 

3901 TCCTT1CAzGTTWGCTCAAF GGACA GATA tgg CgC agt tcat tgtaaagtgga aggac c

3961 cctatcaacgcggggtaaccaacatttaatg

40211 tctgctctc;atgtaaggaccagataaacgt

4081 ttsaaggcacaaaacaaaaactttgctcttttaactgagatgcttgttaatagaaataaa

41141 ggctgggtaaaactctaaggtatatacttaagagttttgagtttttgtagctggcaca

42-01 atctcatattaaagatgaacaacgatttctatctgtagaaccttagaaagtqaatqaa

4261 acaaggLLLaaaaayggatgatttctgtcttagccqctgtgattgcctctaaggaacag

4321 ratt~ccgtccttgactcgcgtgtttttaat

4381 gcttgtctaagaggcacgqccatctgtggagtcggagtcttgzatgtagcaagcttt

4441 ctgtgctqacggcdacactcgcacagtgccaagccctcctggtttttaattctgtgctat

4501 gtcaatggcagttttcatctctctcaagaaagcagctgttggccaLtcaagagctaagga

4561 agaatcgtattctaaggactgaggcaaagaaaggggaagaggagcttaatgccgtgcag

4621 gttgaaggtagcattgtaacattatcttttctttctctaagaaaaactacactgactcct

4681 ctcggtgttgtaggtatgttctctatgtacggatccagttacattaaat

4741 gcaatagaggattattcataacatttattatgttztgtaggctgtgcgtttggac

4801 tuccatagatagggatacgactcagcaattgtgtatatattccaaaactctgaaataca

4861 gtcagtcttaacttggatggcgtggttatgatactctggtccccgacagqtactttccaa

4921 aaactaaaagatatctagtaaaaatagttca

4981 ccaataaatGttatttcaaacatgaaagaccatLaaacattcccacccacaaagcagta

5041 ctcccggcaattaactgagttaattgtafccgctacgttgactggttcggtagtt

5101 ccccatccacccttggtcctgaggctggtggccttggtggtgcccttggcatstttttgtg

5161 gcaagattagaatqagatagaaccagtgttgtggtaccaagtgtgagcacacctaaac

5221 aatatcctgttgcacaatgcttttttaacacatgggaaaactaggagcattgctgatg

5281 aaagagtttaccagcggggcggaagtccagg

5341 tcttaaaaaaaattcagcttttaggtgcttttgtcatctcccggagtatt -atcctcatg

5401 ggaccatcttatttttacttattgtaatttactggggaaaggcagaactaaaaaggtgq

5461 cattttatttttaaaataattgctttgcttatgcctacactttctgtataactagccaat

55211 tcaatactgtctataqtgttagaaggaaaatgtgatttortttttttaaccagtattgag

5581 cttcataagcctagaatctcccttcacrgtgaccaggtatggttgtt :gcatgcaaa

5641 tgtgatttc~ggcataggggcagcagcccaaatgtaaatcatzcgggcgtaatgagga

5701 agaagggagtgaacatttaccgctttatgtacataacatatgcagttac-atactcapttt

5761 gatcttataatcaactgaagagagaactacattcatgttgcagataccctc

5821 tgaaggcccagagaggotaagtaacttcccagaggtcatggccaagaagtagtggctcca

5881 agaactgaatgcaaattttttaaactgtagagttctgctttccactaaacaaagaactcc

5941 tgccttgatggatqxjagggcaaattctggtggaacttttgggccacctgaaagttctatt
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6001 cccaggactaagaggaatttcttttaatggatccagagagccaaggtcagaqggagagat

6061 ggcctgcatagtctcctgtqqetcacaoccgggccaccoctccctctaggtttacagtgq

6121 acttcttctgccctcctcctttctgtccttggccatctcagcctggcctctctgatc

6181 tcatcacagaaggatcttgaatctctgggaaatcaaacatcacagtagtgatcagaaa

6241 gtgagtcctgtcttgtcaccccatttctoatcagaacaeaacacgegatqgeetgacceea

6301 ccagcattcttcatggtgactgctatcattgaggcttgggagataagcacgcta

6361 agagctctqgacaqagaaaaacaggccctagaatatgggagtgggtgtttgtagggctca

6421 tagctaacaagcactttagttgcggttacattcaatgaagggatvt~ataccctg

6481 gcattacaaggcLaagcaagtgtatgactaaggaawtatctgaaaacatgcagcaaggt

6541 aagaaaatgtaccactcaacaagccagtgatqccaccttttgtgcgcggggaggaga gtg

6601 actaccttgttttttgtgtg aaagctatcatggectatttteetcttggttttattg

6661 cttaaaatatattatttttccctatgtgttgacaaggtatttctaatatcacactattsa

6721 atatatgcactaatctaaataaaggtgtctgtattttctgtaatgcttatttttaqgggg

6781 aaatttgtttctttatgctcagggtagagggattcccttgagtataggtcagcaaact

6841 ctqqlcctgcagcctqtnLgtgcacgccccatgagcccaaagtgggtcttatgtttca

6901 atggcmaaaaacaaataaaaaaatttgaaacatgtgaactatatgacattcagatttgtg

6961 ttcataaataaaqttttattgqaacatacc

Figure 21). 254P I DBv.4 throughi v.20, SNP variants of 254P1D6B v.I. The 254P IDbB v.4 through v.20 proteins
have 1072 amino acids. Variants 254P1 D62 v.4 through v.20 are varianis with single nucleotide cifference from 254P1 06B v.1.

254P1D6B v.5 and v.6 proteins differ from 254PID6B v.1 by one amino acid. 254PID6B v.4 and v.7 through v.20 proteins code

for the same protein as vA. Though these SNP variants ate shown separately, they can also occur in any combinations and in any
of the transcript variants listed above in Figures 2A, Figure 22 and Figure 2.

Vaan Nuiacid Nucleic Acid .Amnho Acid Amino Alid

position VJariatio'n Position Variatort,

254P1 DGB v.4 286 CIG Slept variant

254PI13613 v.5 935 CDA 142 P=>T

254P1 D613 M 980 TVC 157 3=>A
(Identical AA as v.2)

254PI D613 v.7 2347 G/A Slept variant

254P1 D6B M. 3762 CIT SlIent variant

254P1 D613 v.9 3772 AIG S'lent variant

254P106B3 v.10 3955 C/T Slept variant

254PID68 v.111 4095 C/T Sdent variant

254PI16Bv.12 4415 G/A Sitent variant

2541310613v.13 4519 G/A Sdept variant

254P10613 v.14 4539 A/G Sdent variant
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VrintNucleic acid Nucleic Acid, AminoAcl 7 mn~i
PQati~ vatin Position Variation

2S4PIDG~v.165184o VaiGtiotnaran

254P1D6Bv.15 5528 GT Silent variant

254M1 DOB v.1 8 5641 G/A Silent variant

254PI DOBv.1 9 6221 T/C Silent variant

254 PI D6B v.20 6223 G/A Silent variant

15138
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Figure 3:

Figure 3A. Aminocacid sequence 254Pl IM v.1 clone LCP-3 (SEQ ID NO.: The 254P1DG13v,1 clone LCP-3 protein hasl1072
amnino acids.

1 MAPPPGVLSS LLLLVTTAGC ARK(QCSECRT YSNAVISPNL ETTRZM-RVSA TFFVVDCTAA

61 CCDIJSSCDLA WWFEGRCYLV SCPEKENCEP KKMGPIRSYL TFVLRPVQRP AQLLDYGD)MM

121 LNRGSPSGIW GDSPEDIRED LPELGKDWCL EEL'SEYSDE'Y RELEEDDLQP SGE QEPRGSA

181 FYT DNGILLPG SECAFHSSVG DSPAVP-AETQ QOFFLKYLNE SASTPAPKLP ERSVLLPLPT

241 TESSGEVLEK EKASQLQEQS SNSSGKEVLN PSHSLPPASL ELSSVTYEKS PVLTVTPGST

201 EHSIPTPPTS AUASESTFSE LPISPTTA PR TVEELTVSP.G DNLIITLPDN EVELKAFVAB

361 AFPVETTYNY ENLISHPTD YQGEIKQCNK QTLNLSQLSV GLYVEKITVS SENASFCECEV

421 NVTVKPARRV NLPPVAVVSP QLQEITLFLT SAIJIDOSQET DDTEIVSYEW EEINGFIEE

431 KTSVDSPVLR LSNLDPGNYS FRLTVTDSDG ATNSTTAAL I VNNAVDYPPV ANACEPNETIT

541 LEQUSITLNG NQ5SDOHI-0V LYEWSLCPGS F3KFVVi'QGV QTPYLHLSA QE7YDYTFQLK

601 VTDSSRQQST AVVTVIVQPE NNRPPVAVAC PDIKELIPPVE SATLDGSSSS DI-GIVFYHW

661 EHVRGPSAVE WENT DKATAT VTGLQVGTYH FRLTVKDQQG LSSTSTZ TVA VKNEUNSPPR

721 ARAGGRIHVLV LPNNSITLDG SRSTDOQRIV SYLWIRDSCS PJAAGDVTDCS DHSVALQLTN

731 LVEGVYTFNII RVTDSQGASD TDTATVEVQP DPRE.SOLVEL TLQVCVGQLT EQRKDTLVRQ

641 LAVLLNVLDS DIKVQKIRANH SDL5VTVIVFY YQSRPPFKVL KAAFVARNLH NFKLSKEKADF

901 LLFKVLRVCT TGCLLKCSGH GHCDPLTKRC YCSELWHENL IQRYIWDGES NCEWSIPYVT

961 VLAFTLTVLT SCFTWLCICC CKRQKRTKIR KKTKY:ILEN MDEQERr4ELP PKYCTEHAST

102.1 EHNSSLMVSE SEFDSDQDTI FSREEMERON PKV5NLIGSIR NGA SFSYCSK DR

Figure 313. Amino acid sequence 254P1 D6B3 v.2 (SEQ ID NO.: The 254P1116B v.2 protein has 1072 amino acids.

1 NAPPTCVLSS LLLLVTIACC AREQOSEORT YSNAVTSPNL ETTRINRVSH TFPYVVCTA

61 CCDLSSCDLA WWFEGRCYLV SO-PHKENCEP KKAGPT RSYL TTVLRPVQ)RP AQLLDYGDMM

121 LUROSPSGIW GOSPEDIRKD LPFLGKDWGL EE)ASEYADDY RELEKDIJLQP SGKQEPRCSA

101 EYTDWGLLPG SEGAFNSSVG DSPAVFAETQ QDPELHYLNE SASTPAPKLP ERSVLLPLPT

241 TPSSGEVLEK EK<ASQLQEQS SNSSGKEVLM PSHSLPPASL ELSSVTVEKS PVLTVTPGST

301 ENSIPTPPTS AAPSESTPSE LPISPTTAPR. TVIKELTVSAC DlqLIITlLPON EVELELEVAP

361 APPVETTYNY ENLIS NET YQGEI KQGHK QTLNLSQLSV GLYVFKYTVS SENAnFGEGFV

421 NVTVKPARRV NLPPVAVVSP QLQELTLPLT SALIDOSQST DDTEIVSYHW EEINGPFIEE

481 KTSV DSPVLF. LSNLDPGNYS FRLTVTDSDG ATNSTTAALI VHNAVDYPPV ANAGPNHTIT

541 LPQNSITLNG NQSSDDHQIV LYE34SLGPGS EGNHVVNQGV QTPYLHISAPI QEGFYTFQTF

601 VT0SSRQQST AVVTVIVQPE NNRPPVAVAG PD2KELIFPVE SATLDGSSSS DDNGTVPYHW

661 ENVRGESAVE MENIDKATAT VTGLQVGTYN FRLTVKDQQG- LSSTSTLTVA VKKENNSPPR

721 ARA-PGGRHYLV LPNNSITLDG SRSTDDQRIV SYLNTRDGQS PAASCVTDGS EHSVALQLTN

781 LVEGVYTE'HI RVTDSQGASD TDTATVEVQP DPRESGIVEL TLQVGVGQLT EQRE DTLVRQ

841 LAVLLNVLDS DTPCVQKIRAH SDLSTVIVEY VQSRPPFKVIL KAAEVARNqLH NRLSI EKADF

901 LLFKVLRVDT AGCLLKCSGH GHCDPLTKRC ICSHLWMENL IQEYTEDGES NCEWSIFYVT
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961 VBAFTLTVLT GGFTULCI CC CRERRIR KKTRYTIBDN I4CSQERNSBP PRYGIKRST

1021 EHNSSLMYSE SEFDSDQDTI ESRERNERON PSEUGSIR. NGASFSYCS CR

Figure 3C Amino acid sequence 254P1D683 v.3 (SEQ ID NO: 10). Toe 254P1 062 vU protein has 1063 amnino acids.
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Figure MD Amino acid sequence 254P 10D60.5 (SEQ ID NO: 11). The 254PI DOB v.5 protein has 1072 amino acids.
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961 VLAFTLIVLT GGFTWLCICC CKRQRRTKIR K-KTKYTILCN idDEQERMdELK PK GIKHRST

1021 EHNSSLMVSD SEFDSDQDTI FSREIK1ERGN ?KVSMNGSIn NGASFSYCSI( DR

Figure SE. Amino acid sequence 254P1D8 v.6 (SEQ ID NO: 12). The 254P1 D6B v.6 protein has 1072 amino acids.

1 MAPPTGVLSS LILVIRC A RKQCSECRT YSNAV7SPNL ETTF.1MRV3H TFPVVDCTAR

61 CCDLSSODLA W87?ECRCYLV SCPHL'ENCEP KKMGP:RSYL, TPVLRPVIQR? AQLLDYGDMI

121 LNRGSPSGIW COSFEDIRED LPFLGKDWCL EEMSEYADFY RELEKDZLQP SGKQEPRGSA

181 EYTDRCLLDG SEGA FNSSVG DSPAVPA'ETQ QDPELHYLNE SASTFA?KLP ERSVLLLET

.241 TFSSGEVLEK EKASQLQEQS SNSSGKEVLN ?SHSLPPASL RLSSVTYVERS PVLTVTPCST

301 EF-SIFETS AAPSESTESE LPISPTTAPR TVKEL7VSAG DNLIITLPDN EVELKAFYAP

3G1 APPVETTYNY EWNLISHETD YQCEIKQGHE QELNASQLSV GLYVPKV1TVS SEN2AFGEGEV

421 NVTVKPARRV NLPPVAVVSP QLQEITLPLT SALJDGSQST DDTEIVSYHW EETNGPWIEE

481 KTSVDSPVJR LSNLDPGNYS PRLTVTDSDG ATNSTTAALZ VNNAVDYPPV ANAGPNHTIT

541 LPQNSITLNC NQSSDDHQI\7 LYEWSLCPCS ECKEVVMQCV QTDYIHlSAN QESCYTEQALL

601 VTDSSRQQST PAWVTVIVQPE NNRPPVAVAG BOKELIFPVE SATLDGSSSS DDHGIVEYHV

661 EHVRGPSAVE MENIDKSIAT VTGLQVGTYH J3RLTVKDQQG LSSTST:-TVA VKKENNSPPP.

721 ARAGGRHVL/ LFNHISTLDG SRSTDDQRTV SYLWIRDCQS PAACDVLDGS DHgVALQLTN

781 LVEGVYTFHL RVTDSQGASD TDTATVEVQE DPRE SGLVEL TEOVGOGLT EQRI DTZVRD

841 LAVLLNYLDS DIKVQKIRAH S DLESVIVFY VQSRPFFKVL KALEVARULK HRLSKEKADE

901 LLFKVLRVDT AGCLIKCSGH GHCDPLTKRC TCSHLWHENL TQRYIWDGES NCEWSIEYVT

961 VLAFTLIVLT GGFTWLCICC CKRKERTKI R KKTHYTILEN MDEQERMELR PRYGI KHRST

1021 EHUSSLNVSE SEFDSDQDTT FSREKPIERGN PKVSMNGSIR NGASFSYOSK DR
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Figure 5: 254P1 DGB3 variant 1
Hydrophilicity profile

(Hopp Woods 1981.
Proc. Nat. Acad. Sci. U.S.A. 78:3824-3828)
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Figure 6: 254P1 D6B3 variant 1
Hydropathicity Profile

(Kyte Doolittle 1982. J. Mol. Biol. 157:105-132)
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Figure 7: 254P1 D6B3 variant 1
Accessible Residues Profile

(Janin 1979. Nature 277:491-492)
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Figure 8: 254P1 D6B3 variant 1
Average Flexibility Profile

(Bhaskaran Ponnuswamy 1988.
Int. J. Pept. Protein Res, 32:242-255)
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Figure 9: 254P1 D6B variant 1
Beta-turn Profile

(Deleage, Roux B. 1987.
Protein Engineering 1:289-294)
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Figure 12 (con'd)
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Figure 13: Secondary structure prediction of 254P1D6B variant 1
1 3A 10o2 30 40 50 60 70 

MAPPTGVLSSLLLLVTIAGCARIKQCSEGRTYSNAkVISPNLETTRIMARVSHTFPVVDCTA-ACCDLSSCDLAWWFEGRCYLV
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Secondary structure prediction of 254P1 D6B variant 1
(continued)
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Figure:
13C

Transmembrane prediction for 254PI D6B variant I

TMHV~M posterior probabilites for Sequence

a 200 400 300 600a 1000

Lran sinern brane inside -OLStIde

I transmembrane domain predicted



Figure 14A 254P1D6B Expression by RT-PCR
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Figure 14B Expression of 254P113613 in
Normal Human Tissues and Ovarian Cancer Patient Specimens

10000

100

eo

00

0,o



Fiqure 15, Expression of 254131D613 in Normal Tissues
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Figure 16 Expression of 254PI D6B in Lung Cancer Patient Specimens
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Figure 17: Expression of 254P1 D6b in 293T cells
media lysate
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SEQUENCE LISTING

<110> Agensys, Inc.
Raitano, Arthur B.
Jakobovits, Aya
Challita-Eid, Pia M.
Ge, Wangrnao
Faris, Mary
Steven B. Kanner
Juan J. Perez-Villar

<120> Nucleic Acids and Corresponding Proteins
Entitled 254P1D6B Useful in Treatment and Detection of
Canicer

<130> 51158-20C81.40

<150> USSO/442,526
<151> 2003-01-24

<160> 277

<170> FastSEQ for Windows Version 

<210> 2
<2 11> 284
<2l 2> DNA

<213> Home sapiens

<400> 1
gatocacaga
ggaattattg
attttccttc
7actgtcaea
qtcaatattt

<210> 2
<211> 6791

<212> DNA

taggacacaa
qgaagracaa
ttcacagcca
cggaaqtggt.
tccatctcca

ttctttggtc
gaacatgtct
cagtgagggt
aggtccccac
ctgcactggg

atcagtagac
gccaccagcc
ggacgtgctg
ctggagacca
gcctctgacg

cttgaaccat
cgggctctg
ctcagtC~Ct
go car agtgg
tgct

rcaaagtaat 
gaggactatt 120
gCtgct~ttt 180
ctattgcttt 240

284

<213>

<220>

<221>
<222>

<221>
<222>
<223>

<221>

c222>
<223 

<221>

<222>
<223>

<221>

<222>
<223>

Home sapiens

CDs

)512) (3730)

misc feature
285

s5 g or c

misc feature
935
m =c or a

misc feature
980
k< t or g

misc feature
21347
r =g or a

<221> misc feature
<222> 3762



WO 2004/067716

<22 k a; or t

PCTIUS2004!001965

<221>
<222>
<223>

<221>

<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<222>

<222>
<223>

<221>
<222>

<223>

<221>
<222>
<223>

<221>

<222>
<223;:

<22 1>
<222>
<223>

<221>
<222>
<223>

<22 1>
<222>
<223>

<221>
<222>
<223>

misc feature

Pos: 3772; r a org

misc feature
(G)

Pos: 3-955; y c or t

misc feature

Pos: 4096; y c or t

misc feature

Pos: 4415; r =g or a

misc feature
(0)

POS: 4519; r g or a

misc feature

Fos: 4539; r =a or g

misc feature
(0)

Pos: 4614; k =t or

mnisc feature
(0)

205: 5184; s =g or c

misc feature
(0)

Pos: 5528; k =t org

misc feature

Pos: 5641; r p or a

misc feature

Pos: 6221; y=t or c

misc feature
(0)

POS: 6223; r g or a

<430> 2
gctp3ccgcgg

cctcggcggg
gtagagcp
ggctacgtcc
agoagptgag
taagacctgc
cagcaacgca
tccgc ct
aagcctgcca

gcggtgggcg
cc tggc tggc
cagcagtaqc
cggggaagag

cgcgcpagpp
gatgacgacg
tggggcgagc
aaaaaacatc
tcacccactg

99gatcccc
cccgcgaaga
ttcagcctgt
gaagcgagga
tgtgaacgtg
aggaggaaca
ttcagtgtcg
aaaggaagct
tgtggtgcao

gegggtgcea
gcggcggcgg
cttgggcttg
ttttgctggg
tgtgtgtgtg
aqtqggacg
ccagcagtga
tgcaccaaac

cc ttgc tca
cgatcgctgt
gtaaapgattc

gtgg(qctgt
tgtgtstgtg
cgagtpatgc
ccacagttct
tctcttcagg

cctgtgctgc
cactgccgga
gctrCtctgg
acctcttaac
tgtgtgtgtg
tcagggccaq
tgaggccaaa
gacgcctca

gpt qtq
Gly Val

a atg gcp ccc ccc ace
Met Ala Pro Pro Thr

atc tcz tca ttg ctq ctq ctg pLy aca att a ggt tgt gcc apt aag 580
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Leu Led Val Thr Ile Ala Gly Cys Ala Arg Lys

1012,

1060

1108

1156

1204

1252

1300

1348



WO 2004/067716

Ser"Gif' Lys Gin
265

059 gag oto ago
Len G.1u Leu Ser
280

aoc cog ggg agt
Thr Pro Sly Ser

gcc coc tct gag
Ala Pro Ser Giu

315

got coo agg ace
Ala Pro Arg Thr

330

att azia aoct tta
le Ile Thr Len

345

oca gog cca oct
Pro Ala Pro Pro
360

ago cac ccc aoa
Ser His P ro Thr

act co-t aac cto
Thr Leu Aso Leu

398

act g:ot tot ago
Thr Vral Ser Ser

410

gtt aag cot gc
Val Lys Pro Ala

425

ccc caa ctg caa
Pro Gin Leu Gin
440

ggC ago caa agt
Gly Ser Gin Ser

gaa ate aao ggg
Gin Ile Asn Gly

475

gtC tte ogo tog
Val Leu Arg Leu

490

aoct gtt aca gac
Thr VaIl Thr Asp

508

ata gtgl eec eat

PCT/US2004!001965

Ser

gto 1396
Val
295

gca 1444
Al a

act 1492
Thr

ota 1S40'
Leu

gog 158
Al a

ata 1638
Ile
375

oaa 1884
Gin1

gto 1732
Val1

act 17 8CQ
Thr

tot 1828
Ser

gal: 1876
Asp
455

gaa 1924
Gin

ccc 1972
Pro

ttg 202C,
Leu

Ota 208
Len

oca 2116



WO 2004/067716

Ile Val Asri Asn
520

eat cac aco eta
Aso His Thr Ile

PCTIUS2004!001965

Ala Val
529

Asp Tyr Pro Pro Ala Asn Ala Gly

ttg ccc ccc eac tcc atc act ty aat
Leu Pro Glil Asr. Ser Ile Thr Leu Asn

545

99a aac
Gly Asn
550

cap agc apt
Gin Ser Ser

oct gp agt
Pro Ply Ser

570

gat cac cap att
Aceo His Gin Ile

cto tat pag tg
Leu Tyr Giu Trp

tcc Ctg pgt
Ser Leu Ply
565

cap acg cca
Gin Thr Pro

pep gpo ace cat
Glu Gly Lys His

poic atg cap gga
Val Met Gin Gly

tac ct
Tyr Leu

53S

cat tta tot gca
His Leu Ser Ala

cap gaa 9ga pat
Gin Glu Gly Asp

aca ttt cap ctg
Thr Phe Gin Leu

pg ace pat ct
Val Thr Aop Ser

app caa cap tct
Arg Gin Gin 9cr

pct 9tr ptp act
Ale Xaa Vai Thr

att gto cap oct
Ile Vaa Gin Pro

aac eat aga cot
Asn Asn Arg Pro

gtg got gtg cC
Val Ala Val Ala

990 oct
Gly Pro
630

get ace gag
Asp Lys Giu

etc ttc ccc gtp
Ile Phe Pro Val

apt gct aco ctp
Ser Ale Thr Leu

pat ppp epc
Asp P17 Sec
645

agc apo apc pat gao cac gpo cot gtc too tao ccc tgg gag ceo gtc
Scr Soc Sec Asp Asp His Gly ic Val Phe Tyr His Trp Glu His Val

650 655 660

2164

2 212

2260

2308

2356

2404

2452

2500

2548

2S96

2C44

2692

274D

27",8 1

2836

2884

age. gqc
Arp Ply

000 ago poe gtg
Pro Ser Al;; \la

etg gee. cat ctt
M~et Gin Agn Ile

aaa gc ate gc
Lvs Aia Ile Ala

ptp act pgt oto
Val Thr Gly Leu

qg ppg acc tao
Val Ply Thr Tyr

ttc opt ttp ace
Phe Acg Leu Thr

ace gao cap cap
Lys Asp Gin Gin

ctp ago apc cp
Leu Sec Sac Thr

aco ctc act ptp
Thr Leu Thr Val

got pop
Ala Val
710

eag ap gce
Lys Lys Glu

ptt ott gtp
Val Leu Val

730

act apt cot ccc
Asn 5cr Pro Pro

900 099 pot ppt
Ale Arg Ala Ply

gpo ape cat
Ply Ary His
725

toe app tot
Ser Ary Sec

ctt ccc aat eat
Leu Pro Asn Asn

att. act ttg get
Ile Thr Leu Asp

act get
Thr Asp

745

gao ccc sea att
Asp Gin Ap Ile

too tat ctg tgg
Sar Tyr Leu Trp

cgg get ppc ceo
Arg Asp Ply Gin_

cca poe got gge
Pro Ala Ala Ply

ptc etc pat ppo
Val Ile Asp Gly

gao ccc apt p09
Asp His Ser Val

ctg cag ctt cg act ctg ptg gag gg gtg 0cc act tto ccc otg cpa
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Leu Gin Len Thr

PCTIUS2004!001965

Leu Val Gin Gly Tyr Thr Phe His Lou Arg
790

gtc ccc gac
Val Thr Asp

gtg cap cca
Val Gin Pro

810

cag qgg gcc
Gin Gly Ala

tag gac
Per Asp

800

aca pac act 9CC

Thr Asp Thr Ala
act gtqg pa
Thr Val Gin
805

gec cat agg aag agt ggc Ctg gtg gag ctg ace ctg cag
Asp Pro Arp Lys Per Gly Leu Val Gin Len Thr Len Gin

815 820

gtt ggt
Val Gly

825

qtt ppp ceg ctq ace gag cap cgg aap
Val Gly Gin Leu Thr Gin Gin Ary Lys

ae ctt qtg egg
Thr Leu Val Arg

ctp qct gtg ctq ctg ac pop ctg gac
Lou Ala Val Lcu Lou Asn Val Leu Asp

gac at: aag ptc
Asp Ile Lys Val

ap act cgg gcc
Lys Ile Arp Ale

tcg pat ctc apc
Ser Asp Lien Per

gtg att gtg ttt
Val Ile Val Phe

tat pta
Tyr Val
870

cag apc app
Gin Ser Arg

aat capq cc
Asn Leu His

890

cct ttc a ptt ctc ace 9Ct ga a
Pro Phe Lys Val Lou Lys Ala Ala Gin

880

ptg pen cpa
Val Ala Arp
885

ttp at: ttc
Len Leu Phe

cog cpg ntc tca
Mct Arg Len Ser

pap ap gct gac
Gin Lys Ala Asp

aag 9:c
Lys Val

P

ttp app gtt pat
Len Arg Val Asp

pce gpO tpc ctt ntp ap tpt tct 99c
Ala Gly Cys Len Len Lys Cys Per Gly

915

2932

2980

3028

3076

3 12,:

31'72

3220

3 2 68

3316

3364

3412

3460

3508

3556

3604

3G52

pgt cac tpc gec
Gly His Cys Asp

ctc aca aag ngn
Leu Thr Lys Arg

att tgc tct cc
Ile Cys Ser His

tgg a79 gag eec
Trp Met Gin Asn

ata cap cpla tat
Ile Gin Arg Tyr

atic Opy pat gga gag agc aec
Ile Trp Asp Giy Gin Per Asn

950

Opt pap tpp
Cys Gin Trp

ptp cta cc
Val Len Thr

970

ate ttc tat gtg
Ile Phe Tyr' Val

gO9 ttg pat ttt
Val Len Ala Phe

ant ctt ett
Thr Len Ile
965

Opc ace ape
Cys Lys Arg

pgc ppt ccc act
Gly Giy Phe Thr

ctt t9: ae tpc
Len Cys Ile Cys

ccc ace app act a ae
Gin Lys Arg Thr Lys Ile

985

egg ccc aea ace ap
Arg Lys Lys Thr Lys

990

tcc acc ae ctg pet
Tyr Thr Ile Len Asp

995

ctp get pea cag
Met Asp Gin Gin

gee age ap gee cop
Gin Arg Met Gin Len
1005

eq-p ccc aa tat pgt
Arp Pro Lys Tyr Gly
ida0

ae
Ile

1015

a cac cpa agc aca pap ccc eec tcc
Lys His Arp Ser Thr Giu His Asn Per

1020

apc ctg ctp pta 0cc
Per Len Met Val Per
1025

pap tat
Gin Per
1030

pag tot gao apt pa: cap gec ac ate Otc agc cpa pea ap stp pag
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Glu Pziae Asp Ser ASp Gin Asp Tlir Ile Phe Ser Arg Giu Lys Met Glu
1035 104-'0 1045

aga ggg sat era aag gtt tcc atg aat ggt tcc ate spa aat gga pet
Arg Gly Asn Pro Lys Val Ser Met Asn Gly Ser Ile Ary Asn Gly Ala

105C 1055 1060

tee tre agt tat tgc tea sag gar aga taa tagcgcagtt cattgtaaap
Ser Pne Ser Tyr Cys Ser Lys Asp Arg*

1365 1070

tgaggacc
ttagaatagt
agaceggttt
tagaaataa
sgetggeara
ggtgaatgsa
tasggaaesg
tgttaaaata
agcaagcttt
trtgtget at
gagctaagga
tgecrrpecag
actgactcct
tacattaart
goptttggac
etgaaataea
tacttteoaa
gtttttctac
caaageagta
osgggtagtt
stttt ttgtg
acsretaaac
attpo tgatg
ccrcatgggt
Ostee teatg
aaaagtqtqt
aetagersat
oagtattgag
tgcatgcaaa
gtsstgsgga
atactoattt
gatagerete
agtacgteea
aagactc
aagttctatL
agggagagat
tttaeagtgg
tctctgatcc
tgatcagaaa
qaatgaraa
aasgcaqota
gtappgctoa
oataeerstg
geagcaaggt
gaggggtg
ggttttsttg
acactattaa
ttttaggggg
tcapcaaaet
atgttttcaa
oagatttgtg

cyttgaatce
teattgaccr
ttgagrae
ggctgggtaa
stctcatatt
so saggtbttt
cattctasac
gettytetaa
ctgtgotgac
gtcaatggea
sgsatcgtat
Sttgaagyta
ctcggtgttg
scaatagaag
tgeeatagat
gteagtctta
aarattga
cgaataaatc
cteeegagca
cceeaterse
ggssgattag
aatatcctgt
aagaaprelaq
tcttaaaaaa
ggaceatrtt
cattttattt
te~ataetgr
cttoataage
tgLyuatt
agasgggagt
gatoottata
tgaaggorea
agaactgsst
tgccttgatg
cecaggacta
pgeotgeata
aettcttctg
tteestesa
Stgagtcctg
ce age at tet
agagctctgg
yargetasca
geattsessg
aagaaaart
aotaccattg
ottaasatat
atatatgcac
aat ttgtt t
etggcctgca
atggttaaaa
ttcataaata

argacoagte
to ttc ecoag
aaaaa
sactytaagg
aaagatgaae
aaaaagggat
aogpttte te
gsggcacpg
ggcaacacte
gtttteatct
tctsaggact
gcattptaae
tttsgesgta
tgattaattc
sggkstsacg
acttggatgg
catagatgta
ttatttrsa
attaactgga
ccttggtcot
sstpagsgat
tgaacaatgc
gtatttaaae
aattcagctt
atttttactt
ttaaaataat
etatagtgtt
ctagaatctp
tggoatagg
gaacatttac
atcaaccttg
gagaggttaa
gcaaattttt
gatppagpgc
agaggaattt
gtctcctgtg
Ccoctctecc
gaagatett
tcttgtcaec
tcatggtgga
acagagaaaa
agcactttag
gctaagcatg
accactcaac
ttttttgtgt
attattttte
taatetaaat
tctttatgct
gcctgtgtgt
ataaatasaa
aagttttatt

agtgggsgtt
tgggt tagat
ctttgctctt
tatataetta
aegatttct
patttrtgte
ttgtaggaco
ccatotgtcpg
grsrsgtgce
ctcteaagaa
paqqcsatag
attatctttt
tagttcteta
attaageatt
artepeat
cgtggttatg
ttcacttcat
ratgssagac
pttaattgta
gagpctggtg
agsseesgtg
ttttttaaca
aecaggag
ttsggtgett
attgtaattt
tgctttgct-
agaapgaaaa
rettatcagg
gseagoagcc
cgctttakgt
aagaggagat
rtaacttccc
taaaetgtag
aaattetggt
cttttaatgg
gatcseaere
ttttetgtre
gaatctctgg
ceatttctra
otgcttatca
seaggerets
ttgctggttt
tgtatgacta
aagiuf.agtga
gacaaagota
eetstgtgtt
aasggtgtrt
toagggtaga
geargeca
aaatttpsaaa
ggaacst atc

acagcaoaaa
gtqtatoce
ttaatgaga
assgagtttt
atctgtagaa
ttsgrygctg
tgeagteaga
agptaoggsg
aagcreteet
agcagotptt
aaaggggagg
etttctetaa
atgtaaacrg
tattatgttr
tptgtatata
atsrterppt
atptttaaaa
aattaaaaca
gcctgetacg
geettggtgg
ttgtggtacc
catggaeaaa
gagtgeeaga
ttgtratctc
actggpgaaa
atgcctaeac
tgtgattttt
tpaeeagpgt
caaatgteas
acataacata
setateatte
agagptcatg
agttctgctt
ggaacttttg
atccagagag
gggccaeccco
ttggceatct
gaaatoaaac
tcagaacaaa
ttgagpatct
gastatggpa
acattcaatg
aggaactato
tgccaeettt
to at ggacts
gacsaggtat
gtattttctg
gggattocct
tgageegsaaa
catgtgaact

acer act ott
acytactasa
tgcttgttsa
gagtttttgt
ccttagagaa
tgattgcotc
tpgctgtgta
tcttgcatgt
gt tto sat
gocattcoaa
aggagettas
gaasac tac
atocccagtt
tgtaggetgt
ttoeaart
oeoogscsgg
at acat tta
ttoocaocca
ttgartggtt
tge ret gge
aagtgtgagc
ctaggaatgc
gaaaatgttt
ergssptatt
ggeagaacta
tttctgtata
tttttttaac
tatggttgtt
gtestegggc
tpcaqtttac
titpttgca
gccagaagt
tecactaaac
gerseetga
ocaaqgtcag
tcoctctagg
oagcctggrc
atoacagtag
graegagatg
ttgggagata
gtgggtgttt
asggaggatt
tgaaaaacat

ttttaatctt
ttctaatatc
taatgcttat
tqagtatagg
agtgggt ott
atatgacart

3700

3750

3810
3870
3930
3990
4050
4110
4170
4230
4290
4350
4410
4470
4530
4590
4650
4710
4770
4830
4890
4950
5010
5070
5130
5190
5250
5310
5370
5430
5490
5550
5610
5G70
5730
5790
5850
5910
5 97 0
6030
6090
6150
6210
6270
6330
6390
645 C
6510
6 570C
6 63 C'
6690
675C
6791

<210> 3
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<211> '1072
<212> PF.T
<213> Hiomo sapiens

PCTIUS2004!001965

<220>
<221> V
<222> 2
<223> X

<221> V
<222> 2.
<223> X~

<221> V
<222> 6:
<223> X~

<400> 3
M'et Ala
1

Ile Ala

Asn Ala

Ser H-is

Ser Ser

Ser Cys

Arg Ser

Leu Leu

Ile Trp
130

Gly L,,rs

145
Arg Glu

Arg Gly

Gly Ala

Thr Gln
210

Pro Ala
225
Thr Pro

Gin. Clu

His Ser

Lys Ser
290

Pro Thr
305
Leu Pro

Val Ser

Glu Leu

kRIAlIT
42

aa= any

4,RIAIT
S7
aa any

XRIANT
12

aa=any

amino acid

amino acid

amino acid

Gly Val

Arg Lys

Pro Asn

Val Val

Ala Trp

Glu Asn

Phe Val

Asp Met

Pro Glu
135

Leu Glu
150
Asp Lao

Tyr Thr

Ser Val

Glu Leo
215

Pro Giu
230
Glu Val

Asn Ser

Ala Ser

Thr Val
295

Per Ala
310
Thr Thr

Asn Leu

Val Ala

Leu

Gi1n

Leu

Asp

Trp

oya

Leu

Me t
120
Asp

Glu

Lau

Asp

Gly
200
His

Arg

Leu

Per

Leu
280
Thr

Al a

Ala

Ile

Pro
360
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Asn Tyr Giu Trp
370

ile Lys Gin Gly
385

Gly Leu Tyr Val

Glu Gly Phe Val

420
Pro Pro Val Ala

435

Leu Thlr Ser Ala

450

Ile Val Ser Tyr

465

Lys Tnr Ser Val

Gly Aon Tyr Ser

500
Asn Ser Thr Thr

515

Pro Val Ala Asr

530

Ser Ile Thr Leu

545

Leu Tyr Glu Trp

Met Gin Gly Val

580

Gly Asp Tyr Thr

595

Ser Thr Ala Xaa

610
Pro Val Ala Val

Ser Ala Thr Leu

Phe Tyr His Trp

660
Asn Ile Asp Lys

675

Tyr His Phe Arg

690

Ser Thr Leu Thr
705

Ala Arg Ala Gly

Thr Leu Asp Gly

740
Leu Trp Ile Arg

755

Gly Sor Asp His

770
Val Tyr Thr Phe
785

Thr Asp Thr Ala

Leu Val Giu Leu

820

Arg Lys Asp Thr
825

Asp Ser Asp Ile

850

Thr Val Ile Val

865

PCT/US2004!001965

His Pro

Leu Asn

Val Ser
410

Lys Pro

425
Gin Leu

Ser Gin

Ile Asn

Leu Arg
490

Val Thr
505
Val Asn

His Thr

Ser Ser

Gly Ser
570

Leu His
585
Val Thr

Val Gin

Lys Glu

Ser Ser
650

Gly Pro
000
Val Thr

Asp Gin

Lys Glu

Leu Val
730

Asp Asp
745
Pro Ala

Gin Leu

Thr Asp

Gin Pro
810

Gly Val
825
Leu Ala

Ile Arg

Ser Arg
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Lys'Ale Ala Glu

PCTIUS2004!001965

Ala Arg Asn Leu Met Arg Leu Ser Lys Giu
895

Lys Ala Asp

Cys Leu Leu
915

Arg Cys Ile

LTeu Phe Lys Arg Val Asp

Lys Cys Per Gly His Cys Asp

Thir Ala Gly
910
Leu Ilir Lys

Gin Arg TyrCys Ser His Met Glu Asn
930

Ile Trp Asp Gly Giu Cys Glu Trp Ile Phe Tyr Val Thr
960

Gly Phe Thr Trp LeuLeu Ala Phe Ile Val Leu

Cys Ile Cys

Thr Lys Tyr
995

Leu Arg Pro
1010

Ser Leu Met

Lye Arg Gin Thr Lys Ile

Ile Leu Asp

Lye Tyr

Val Ser

Gly Ile
1015

Glu Ser
1030
Met Glu

Asn
1000

P Asp Giu Gin

His Arg SCE Thr

Gi u
1005
Glu

Arg Lys Lys
990
Arg Met Glu

His Asn Ser

G1u Phe Asp Ser
1035

1020
Asp Gin Asp

102S
Phe Ser

Thr Ile
1043

Met Asn
1055

Arg Giu Lys

Gly Ser Ile
104S

Arg Aen Gly Ala
1060

Arg Gly Asn. Pro
1050

Ser Phe Ser Tyr
1065

Lys Val Ser

Cys Ser Lys Asp Arg
1070

<210> 4
<211> 6791
<212> DNA
<213> Homo sapiens

<22 C>
<221> enS
<222> (512)..(3730)

<400> 4
gctqcogcgg
ccLcqgcggg
ggtqagagcg
ggctaoptcc
agoeggtgcg
taacacotgo
cagcaagca
tctoyctect
aagcctgcca

Scggtgqcq

cctggctggc
cagcagtagc
cggggaaqaq
cgcqcqaqgg
satgacgacg

Ogggggog
aaaaaaoatc
tcacccaotg

qqqatcocoo
cccgogoaga
ttcagootgt
gaagcgagga
tgtgaacqg
aggaggaaca
ttcagtgtcg
aaaggaagct
tgtgsgtgcac

gggggtgcaa
goggcggcg
01tggottg

ttttgotggg
tgtgtgtgtg
agt99gacg
ccagcagtga
tgcaooaaac

oCttgCtCo.a
ogotogotgc
gt ccag at to

gtggggctyt
tgtgtctgtg
ogagtyatgt
cc acoagt tot

rortgtgctgc
cctccogge
go-toctotyg
aoctcttaao
tgtgtgtgzg
tcagyggcag
tgeggccaaa

tctcttcagg gccgcctcag 480
a atq gog coo too ace ggt gtg

Met Ala Pro Pro Thr Gly Val

cto tot tce tog ctg etg ctg gtg ace att gca ggt tpt gcc ogt aag
Leu Per Per Leu Leu Leu Leu Val Thr Ile Ala Gly Cys Ala Airy Lys

15 

cag tgc ago gag ggg agg aca tat tcc aat gca gto att tca oct eac
Gin Cys Ser Giu Gly Arg Thr Tyr Ser Asn Ala Val Ile Per Pro Asn

ttg gaa aco acc
Leu Giu Thr Thr
4D

gao tgo acg gcc
Asp Dye Thr Ala

age etc atg cyg gtg utt
Arg Ile Met Airy Val Ser

got tgc tgt gac dyg tcc
Ala Cys Cys Asp Lou Per
6D 65

cao aco ttc oct gte gta
His Thr Phe Pro Vai Vai

ago tgt gao ctg goc tg
Ser Cys Asp Leu Ala Trp

724
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cgo tgo tac otg gtg ago tgo ccc
Arg Cys Tyr Leu Val Ser Cys Pro

cac aaa gag aac
His Lys Glu Asn

ctc act ttt gtg
Leu Thr Phe Val
100

tqt gag ccc aag aaq atg gyc coo atc agg tot tat
Cys Glu Pro Lys Lys Met Ply Pro Ile Arg, Ser Tyr

95

cto ogg
Lau Arg

105

cct got caq ag
Pro Val Gin Arg

gcs cay ctg ctg gao tat gyp gao atg
Ala Gln Leu Lsu Asp Tyr Ply Asp Hat

atg cog sac agg ggc tcc 000 tcg 999 ato tgg ggg gac tca oct gag
Met Leo Asn Arg Gly Ser Pro Ser Gly Ile Trp Gly Asp Ser Pro Glu
120 125 130 135

gat Soc aga aay gao ttg ccc ttt ota ggc aaa gatL9 9gg gc ta gag
Asp Ile Arg Lys Asp Leu Pro Phe Leu Gly Lys Asp Trp Gly Leu Glu

14:) 145 150

gag atg tot. gag tao gos pat gao
Glu Met Ser Plo Tyr Ala Asp Asp

155

cgg gag ctg gag
Arg Glu Leu Glu

sag gao oto
Lys Asp Leu
165

gag tao sog
Glu Tyr Thr

ttg 055 ccc
Leo Pin Pro

170

agt ggo aag caq
Ser Gly Lys Pln

coo aga ggg apt
Pro Arg Ply Ser

gao tgg
Asp To-p

185

990 cta otg cog
Gly Leo Leu Pro

ago gag gyg goc Etc sac too tot gtt
Ser Plu Gly Ala Pha Asn 5cr Scr Val

195

gga gao agt Oct gop
Ply Asp ger Pro Ala
200

cat tac ctg sat gag
His Tyr Leo Asn Plo

22D

OOS gog gag sog
Pro Ala Glu Thr

cag Sao oct gag
Pin Asp Pro Glu

top pot tos sc
Ser Ala S;er '1hr

goc cca 555 cto
Ala Pro Lys Leu

Oct gag
Pro Glu
230

spa agE gtg
Arg Ser Val

tog gag ass
Leu Glu Lys

250

tot gga ass
Ser Ply Lys

265

oto coo ttg cog
Leo Pro Lcu Pro

act 005. tot Ecs
Thr Pro 9cr Ser

995. gag gtg
Ply Glu Val
245

ago sac ago
Scr PAn Ser

1012

106C

110E

115E

204

1252

130C

1346

139E

1444

1492

gas sag got tot oag oto cag gaa oa
Plo Lys Ala Ser Pin Leu Giln Plu Gln

gag gto ota
Plu Val Leu

stg cot too oat agt
Met Pro 5cr His 5cr
270

a00 gtg gag ass ago
Thr Val Plu Lys Ser

.290

cot cog qca 590
Pro Pro Ala Ser

gag oto ago tos
Glb Leu 5cr 5cr

coo ptg CEO 505

Pro Val Leu Thr

acc cgq ggg agE
Thr Pro Gly Ser

gag 050 ago sto
Plo His 5cr Ile

505 Oct 000 act
Thr Pro Pro Thr

ego gos
5cr Ala
310

900 ccc tot
Ala Pro 5cr

toc soc oca tot
3cr Thr Pro 5cr

ota cOO ata tct
Lau Pro Ice Ser-

Oct soc sot
Pro Thr Thr
325
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got ccc gg
Ala Pro Arg

330

aca gtg aaa gaa ctt acg gta tog gct
Thr Val Lys Giu Leu Thr Val Ser Ala

I3q3C

gga gat aac cta
Gly Asp Asn Lell
340

goc ttt gtt gog
Ala Phe Val Ala

att ata
Ile Ile

315

act tta ccc gac
Thr Lau Pro Asp

gea gtt gas ctg
Glu Val Giu Leu

gcg cca cot gta
Ala Pro Pro Val

aca aoc tao sac
Thr Thr Tyr Asri

gaa tgg aat tta
Giu Trp Asn Leu

ago cac ccc aca
Ser His Pro Thr

tao eaa ggt gaa eta aaa osa gpo cao
Tyr Gin Gly Glu. ile Lys Gin 0-ly His

385

aap caa
Lys Gin
390

aot ott aaO
Thr Leu Asn

tot caa ttg too
Ser Gin Leu Ser

9ga ctt tat qtC
Giy Leu Tyr Vai

ttc as gte
Phe Lys Vol
405

sat p50 act
Asn Val Thr

aot gtt tot agt gee sac gc
Thr Val Ser Ser Giu Asn Ala

gga gas 99a ttt
Gly Giu Gly Phe

gtt aag
Val Lys

425

cct gee aga ago
Pro Ala Arg Arg

sac ctg oca oct
Asn Len Pro Pro

gee qtt gtt tot
Ala Val Val Ser

caa otp osa gag
Gin Leu Gin Giu

act ttQ c ttg acg tca goc cto att
Thr Lau Pro Lau Thr Sar Ala Leu Ile

450

1540

1588

1636

1684

1732

11)80

1828

1E76

1924

1972

2023

2063

211S

2164

2212

2260

qge ago cas agt
Gly Oar Gin Ser

pat gat act Sa
Asp Asp Thr Glu

ptp agt tat eat
Val Ser Tyr His

tgg gas
Trp Glu
470

gas eta sac
Giu Ile Asn

gte tOta ogc
Val Lau Arg

490

ccc tte eta gaa
Pro Phe Ile Glu

aag act tea gtt
Lys Thr Ser Val

Sao tot coo
Asp Sar Pro
485

te agg te
Phe Arg Lau

tt tct sac ott
Lau Ser Asn 1Leu

cct go sac tat
Pro Ply Asn Tyr

act gtt
Thr Val

aea gac tog gao
Thr Asp Ser Asp

ppa gee
Gly Ala
510

act aac Oct
Thr Asn Ser

ace act gee gee eta
Thr Thr Ais Ala Leu
515

got aat qca ga cca
Ala Asn Ala Gly Pro

gtg sac sat got
Vai Asn Asn Ala

gao tao oca 005

Asp Tyr Pro Pro

eat cac ace ata act ttp ccc esa sac
Asn His Thr Ile Thr Leu Pro Gin Asn

540

ato act ttp eat
le Thr Len Asn

gge eec
Gly Aen
550

cap age apt
Gin Ser Ser

cot ggg agt
Pro C-iy Ser

570

gat eac zag at
Asp His Gin Ile

oto tat gag tgq
Leu Tyr Gin Trp

too otg ggt
Ser Leu Gly
565

cap aep 005.

Gin Thr Pro

gag ggc as cat
Gin Gly Lys His

gtc atg cap gga
Val Met Gin Gly
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tac ct
Tyr Leu

535

cat tta tct gca
His Leu Ser Ala

aea gat tot tca
Thr Asp Ser Ser

605

cag gsa gga gat
Gin Gin Gly Asp

tat aes ttt cag ctg
Tyr Thr Phe Gin Len
595

get gta gtg act ytg
Ala Vol Vol Thr Val

909
Val

a99 caa cag tot
Arg Gin Gin Ser

att g-c eag oct gsa aso aat ago cot
Ile Val Gin Pro Gin Asn Asn Arg Pro

620

gtg got gtg goe
Val Ala Vol Ala

990 Oct
Gly Pro
630

gat ass gag
Asp Li/s Giu

age ago age
Ser Ser Ser

650

ate to cos gtg gaa agt got ace otg
Ile Phe Pro Val Gin Ser Ala Thr Leu

640

gat ggg age
Asp Gly Ser
645

gag coo gte
Giu His Val

gat gac OSO 990
Asp Asp His Gly

gte tte tac cac
Val Phe Tyr His

ago ggc
Arg Gly

665

000 agt gca gtg
Pro Ser Ala Val

atg gsa sat att
Mat Gin Asn Ile

aaa goa ata gee
Lys Ala Ile Ala

230E

235E

2404

2452

250 C

2S46

2596

2644

2692

2740

2766

283E

909g act ggt etc
Val Thr Gly Leu

gtg ggg ae tao
Val Gly Thr Tyr

tte ogt ttg aca
Phe Arg Len Thr

aaa gao eag 009
Lys Asp Gin Gin

ctg ago ago acy
Leu Ser Ser Thr

ace Otc act 909
Thr Lou Thr Val

got 909
Ala Val
710

sag aag gas
Lyo Lys Giu

gtt cot gtg
Vol Leu Val

730

sat agt cct co
Asn Scr Pro Pro

geo egg got ggt
Ala Arg Ala Gly

990 aga eat
Gly Arg His
725

ott 000 oat oat
Len Pro Asn Ae,,n

ott act ttg gat ggO Ocs agg trat
Ile Thr Len Asp Gly 2er Arg Ser

740

act gat
Thr Asp

745

950 OSS ago att
Asp Gin Arg Ile

tco tat ctg tcg
Ser Tyr Len Trp

ogg got 990 eag
Arg Asp Gly Gin

000 gea got 990
Pro Ala Ala Gly

gto ato gat gyc
Val Ile Asp Gly

900 oao apt pty
Asp His Sar Val

otg cap Ctt aeg sat ctg gtg gag ggg
Leu Gin Leu Thr Asn Len Val Gin Gly

780

too act tOO 000
Tyr Thr Phe His

ttg ega
Len Ary
790

gto 000 gac
Val Thr Asp

gtg 009 000

Val] Gin Pro

610

059 999 goo tog gao aca gao act gee
Gin Gly Ala Sar Asp Thr Asp Thr Ala

800

act gtg ga
Thr Vol Gin
805

a0e ctg esg
Thr Leu Gln

900 cot agg sag
Asp Pro Arg Lys

990 Otq gtg gag
Gly Len Vol Gin

2.980C

3026gtt ggt
Vol Gly

825

get 999 009 009
Vol Gly Gin Leu

959 009 099 509 900 000 ott gtg 099
Gln Gin Arg Lys Asp Thr Len Val Arg

835
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Ceg get gtg ctg Ctg aac gtg CLg gac
Leu Ala Val Leu Leu Asn Val Leu Asp

345

gac sot aeg gte
Asp Ile Lys Val

aag att egg gce
Lys Ile Arg Ala

7eg gat etc age
Ser Asp L eu Ser

gtg att gtg tt
Val Ile Val Phe

tat gta
Tyr Val
8170

eag age agy
Gin Ser Arg

aat etq eae
Asn Leu His

890

ct ttC aag qtt
Pro Phe Lys Val

aaa get gct gas
Lys Ala Ale Glu

gtg gee Cga
Val Ala Arg
885

ttg Ctt tte
Leu Leu Plie

aty egg etc tea
Met Arg Leu Ser

gag aag get gac
Giu Lys Ala Asp

aag gtC
Lys Val

-905

ttq syg gtt gat
Leu Aeg Val Asp

gee ggt tge ett
Ala Gly Cys Leu

sag tgt Oct 99c
Lys Cys Ser Gly

3076

3124

3172

3220

3268

316

3554

3412

3430

3538

ggt eae tge gac
Gly His Cys Asp

etc sea asp ege
Leu Thr Lys Arg

att tge Oct c
Ile Cys Ser Ais

tgg atg gag aac cue ata eag ept tat
Trp Met Giu Asn Leu Ile Gin Arg Tyr

941)

tgg gat gga gag
Trp Asp Ply Glu

age aae
Ser Asn
950

tgr gag tgg
Cys G-'u Trp

gtg eta aea
Val Len Thr

970

eaa aas agg
Pin Lys Arg

935

ata tee tat gtg
Ile Phe Tyr VaIl

gtg t~g get tt
Val LeU Ala Phe

act CLt a~t
Thr Leu Ile
965

ege aaa age
Cy3 Lys Arg

gga ggt tte act
Ply Gly Phe Thr

ctO tge ate tge
Leu Cys Ile Cys

act aaa ac
Thr Lys Ile

agg ass aas ace ag
Arg Lyjs Lys Thr Lys

990

tee ace ate etg get
Tr Thr Ile Leu Asp

995

~ae atg get gee eag
Asn Mer- Asp Clii Gin
1000

ga age aug gas etg
Glu Arg Met Glu Leu
1005

agg ccc sea tat ggt
Arg Pro Lye Tyr Ply
1020

ate
Ile
1015

sag eae ega age sea gag eec sac tee
Lys I-lis Arg Per Thr Glu Ilis Asn Ser

102U

age cgq etg gta tee gag tet
See Leu M'et Val See Glii See
1025 1030

gag ttt gae
Giu Pha Asp

agt gac eag
Ser Asp Pin
1035

gee ace ate tte age cgs gas
Asp The Ile Phe Ser Arg Giu

1040

sag atg gag
Lye Met Plu
1045

age ggg sat eea
Aeg Ply Aen Pro

1050

tee tte agt tat
Ser Phe Ser Tyr

I C,6 5

sag got tee atg aat ggt tee etc aga eat gga get
Lys Val See Met Asn Ply Ser Ile Arg Asn Ply Ala

l055

3604

3652

3700

3750

3810
3870
3930
3990

1060

tge tea sag gee age ta
Cys Ser Lye Asp Arg*

1070

tggegeagtt eattgtesag

tggaeggsee eettgestee sagaceagte sgtgggagtt aeageaeaaa aceactcte
ttegaatsgt teattgaeet tettececag tgggttagat gtgtatccee aegtaetaaa
egaeeegttt ttgaaggese aaaaesaaa etttgeeett teaseegaga tgettgttaa
tagaataaa ggetgggtaa aetetaagg tatatactta aaagagtttt gagtttttgt
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aqctgqoaoa
ggtgaatgaa
taaggaacag
tgttaaaata
agcaapcttt
tctgtgctat
gagctaagga
rgocgtgoay
actgactcct
tacattaaat
gcgtttggac
ctgaaataoa
tactttooaa
gtttttctao
caaagaagta
caqqgtagtt
attttttgtg
acacctaaac
attgctgatg
ccccatgggt
catcctcatg
aaaagtgtgt
actagaoaat
cagtattgag
tgcatgcaaa
gtaatgagga
atactoatot
gatagcctc
aqtqqctooa
aaagaactco
aagt totatt
agggagagat
tttacagtgg
atttatoo
opaL cap aaa
gaatgacoaa
aagcaagta
gtagggctca
catacccatg
gcagoaaggt
gaggagag
ggttttattg
acac tat taa
ttttaggggg
coagoaaact
atgttttoaa
cagatttgtg

a Lctcatatt
acaaggtttt
oat tctaaac
gottgtctaa
ctgtgotgac
ytcaatggca
agaatcgtat
gttgaaggta
otaggtgttg
gosatagaag
tgccataga t
gtcagtotta
aataacttga
cgaataaatc
ctcoogagca
cccatccac
ggaagattag
aatatcotgt
aagaagcaag
tottaaaaaa
ggaccatctt
cattttattt
tcaatactgt
cttcaaaagc
tgtgaattta
agaagggagt
gatccttata
tgaaggccca
agaactgaat
tgccttgatg
cccaggacta
9900 tgcat a
act tcotttg
ttooatcaca
gtgagtco tg
coagcattct
agagctctqq
taggcaaca
goattaoaag
aagaaaatgt
act-accattg
ottaaaatat
atatatgcac
aaatttgttt
ctggaotgca
atqgttaaaa
ttcataaata

aaagatgaac
aaaaagggat
acggtttcto
gaggcaoggg
99 caa cac to
gttttoatct
tct aaggaa t
goattgtaac
tttagcagta
tgattaattc
agggac-aaog
acttggatgg
catagatgta
ttatttcaaa
attaaotgga
Oottggtcct
aatgagagat
tgcacaatgo
gtatto.aaac
aa tto ag tt
atttt:actt
ttaaaataat
ctatagtgtt
ctagaatctg
tggcaaggg
qaacatttac
atcaaccttg
gagaggttaa
9caaatttt
gatqgaqq9c
agaggaattt
gtctcotgtg
coatoc tao
Saapgatctt
tcttgrocaco
tcatggtgga
acagagaaaa
agcacatttag
gotaagcatg
accactcaac
ttttt cgtgt
attatctttc
taatctaaat
tctttatgct
g00tgtgtgt
ataaataaaa
aagttttatt

aaogatttct
gatttctgto
ttgtaggaoc
ccatotgtgg
gcacagtgc
ctatcaagaa
gaggoaatag
attatctttt
tagttetcta
attaagcatt
aotoagoaat
cgtggttatg
ttattcat
catgaaagac
gttaattgta
gaggctggtg
agaaccayg
ttttttaaca
accagggcag
ttaggtgott
attgtaattt
tgctttgctt
agaaggaaaa
ccttatcagg
gacagcagoc
cgctttatgt
aagaggagat
gtaaottcca
taaactgtag
aaattctggt
cttttaatgg
gatcacacac
ttttctgtoa
gaatctctgg
coat ttctoa
ctgcttatoa
acaggcocta
ttgctggttt
tgtatgacta
aagccagtga
gacaaagcta
ootatgtgtt
aaaggtgtct
toagggtaga
goaogcccca
aaattigaaa
ggaacatatc

atcgtagaa
ttagccgctg
tgcagtaaga
aggtacgqag
aagooo tact
agcacatgtt
aagggagg
ctttctataa
atgtaaacgg
tattatgttc
tgtqtatata
a tactcatggt
atgtttaaaa
aattaaaaca
gcctgctaog
qactt99tqq
ttgtqgtacc

catgggaaaa
gagtqccaga
t tgtcatctc
aatggggaaa
atgcctacac
tgtgat~tt
tgaccagggt
caaatgtaa
acataacata
actatoattc
aqaqgtcatg
agttotgctt
ggaaottttg
atcaagagag
gggacaccc
ttggooatct
gaaatcaaac
taagaacaaa
ttgaqqatct
gaatatggga
acaataatS
aggaactato
tgcaaaattt
taatggaata
gacagtat
gtattttctg
gggatt ccot
tgagoogaaa
catgtgaact

aottagagaa
tgattgcctc
tggctgtgta
tcttgoatgt
ggtt tttaat
ggaaattcaa
aggagct taa
gaaaaactac
atcccoagtt
tptaggo tgt
toaaaaact
ccocgaaagg
atacatttaa
ttoccaccca
ttgactggtt
tgoaottgso
aagtgtgago
ctaggaatgc
gaaaatgttt
cppaptatLL
gagaacta
t t ttg tat a
ttttt ttaa a
tatggttgtt
gtoatcgggo
tgoagtttac
ttatgttgca
gccaagaagt
tccactaaac
gcaotga
ooaaggtoag
toccctot agg
caga atggo a
atcacagtag
goacgagatg
ttgggagata
gtgpgt-gt t-
aaggaggatt
tgaaaaacat

tgtgcgoggg
ttttaatctt
ttctaatatc
taatgottat
tgag tat agg
agtgggtctt
atatgacatt

4050
4110
4170
4230
4290

4350
4410
4470
4530
4590
4650
4710
4770
4830
4890
4950
5010
5070
52.30
5190
5250
5310
5370
5430
5490
5550
5610
5670
5730
5790
5850
5910
5970
6030
6090
6150
F1710

6270
6330
6390
6450
6510
6570
6630
6690
6750
679-

<210> 
<211> 2072
<212> PRT
<213> Homno sapiens

<400> 
Met Ala Pro Pro Thr

1 5
Ile Ala Gly Cys Ala

Gly Val Leu Ser Ser Leu LPou Leu Leu Val Thr

Arg Lys Gin Gilu Gly Arg Thr Tyr Ser

Ile Met Arg ValAsn Ala Val Ile Ser Pro Asn Leu Thr Thr Arg

Sar His Thr Phe Pro Val Val

55
Ser Ser Cys Asp Leu Ala Trp

70

Asp Cys Thr Ala Ala Cys Cys Asp Leu

Trp Phe Glu Ply Arg Cys Tyr Leu Val
75 A
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Pro His

Tyr Leu
100

Asp Tyr
115
Gly Asp

Asp Trp

Leu il u

Ser Ala
180

The Asn
195
Gin Asp

Pro Lys

Ser Se-r

Gin Ser
260

Leu Pro
275
Pro Val

Pro Pro

Ile Ser

Ala Gly
340

Lys Ala
355
Giu Trp

Gin Gly

Tyr Val

Phe V/al
420

Val Ala
435
Ser Ala

Ser Tyr

Ser Val

Tyr Ser
500

Thr Tho
515
Ala Asn

Tho Leu

Glu Trp

Gly Val
580

Lye Lys

Val Gin

Arg Gly

Lys Asp
140

Glu Tyr

155
Seo Gly

Leu Leu

Pro Ala

Asn Giu
22'10

Leu Leu
235
Glu Lys

Glu Val

Ser Seo

Ler Thr
300

Glu Ser
315
Thr Val

Leu Pro

Pro Val

Thr Asp
280

Leu Ser
395
Leo Glu

Ala Arg

Gin Glu

Ser Thr
460

Gly Pro
475
Leu Lao

Asp Leo

Asn Ala

Ile Tho
540

Asp Asp
555
Clui Gly

Leu Ser
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Gly Asp Tyr T
595

Ser Thr Ala V
610

Pro Val Ala V
625
Ser Ala Thr L

Phe Tyr His I

Asn Ile Asp 
675

Tyr His Phe T
690

Ser Thr Leu 1
705
Ala Arg Ala C

Thr Leu Asp

Leu Trp Ile
755

Gly Ser Asp
770

Val Tyr Thr
785
Thr Asp Thr

Leu Val Glu

Arg Lys Asp
835

Asp Ser Asp
850

Thr Val Ile
865
Lys Ala Ala

Lys Ala Asp

Cys Leu Leu
915

Arg Cys Ile
930

Ile Trp Asp
945
Val Leu Ala

Cys Ile Cys

Thr Lys Tyr
995

Leu Arg Pro
1010

Ser Leu Met
1025
Phe Ser Arg

Gly Ser Ile

hr

al

al

eu

?rp

Lys

Arg

Thr

Sly

3ly
740
Arg

His

Phe

Ala

Leu
820
Thr

lie

Val

Glu

Phe
900
Lye

Cys

Gly

Phe

Cys
980
Thr

LyE

Val

Gl

Phe

Val

Ala

Asp
645
Glu

Ala

Leu

Val

Gly
725
Ser

Asp

Ser

His

Thr
805
Thr

Leu

Lys

Phe

Val
885
Leu

Cys

Ser

SGlu

Thr
965

SCys

SIle

STyr

L Ser

U LVs

Gin Leu Lys Val T
600

Thr Val Ile Val G
615

Gly Pro Asp Lys G
630
Gly Ser Ser Ser S

6
His Val Arg Gly P

665
Ile Ala Thr Val T

680
Thr Val Lys Asp C

695
Ala Val Lys Lys C
710
Arg His Val Leu

Arg Ser Thr Asp
745

Gly Gin Ser Pro
760

Val Ala Leu Gn
775

Leu Arg Val Thr
790
Val Glu Val Gin

Leu Gin Val Gly
825

Val Arg Gin Leu
840

Val Gin Lys Ile
855

Tyr Val Gin Ser
870
Ala Ary Asn Leu

Leu Phe Lys Val
905

Ser Gly His Gly
920

His Leu Trp Met
935

Ser Asn Cys Glu
950
Leu Ile Val Leu

Lys Arg Gin Ly
985

Leu Asp Asn Met
1000

Gly Ile Lys His
1015

Glu Ser Glu Phe
1030
SMet Glu Arg Gly

hr

In

,lu

;er
50

'ro

?hr

l1n

lu

Val
730
ksp

Ala

Leu

Asp

Pro
810
Val

Ala

Arg

Arg

His
890
Leu

His

Glu

Trp

Thr
970
Arg

Asp

Arc

Asi

Asi

Asp Ser Ser Arg G
605

Pro Glu Asn Asn A
620

Leu lie Phe Pro V
635
Asp Asp His Gly I

6

Ser Ala Val Glu M
670

Gly Leu Gin Val G
685

Gin Gly Leu Ser S
700

Asn Asn Ser Pro I
715
Leu Pro Asn Asn

Gin Arg Ile Val
750

Ala Gly Asp Val
765

Thr Asn Leu Val
780

Ser Gin Cly Ala
795

Asp Pro Arg Lys

Gly Gin Leu Thr
830

Val Leu Leu Asn
845

Ala His Ser Asp
850

Pro Pro Phe Lys
875
Met Arg Leu Ser

Arg Val Asp Thr
910

Cys Asp Pro Leu
925

Asn Leu Ile Gin

940
SSer lle Phe Tyr
955
Gly Gly Phe Thr

Thr Lys Ile Arg
990

SGlu Gin Glu Arg
1005

Ser Thr Glu His
1020

p Ser Asp Gin Asp
1035

n Pro Lys Val Ser

iln

rg

'al

le

let

ly

Ser

?ro

Ser
735

Ser

Ile

Glu

Ser

Ser
815
Glu

Val

Leu

Val

Lys
895
Ala

Thr

Arg

Val

Trp
975

Lys

Met

Ash

Th

Met

Gin

Pro

Glu
640
Val

Glu

Thr

Thr

Arg
720

Ile

Tyr

Asp

Gly

Asp

8OO

Gly

Gin

Leu

Ser

Leu
880

Glu

Gly

SLys

Tyr

SThr
96C

SLeu

SLys

SGlu

n Ser

r Ile
1040

t Asn

1045 1050 1055

Arg
1060

Asn Gly Ala Ser Phe Ser Tyr Cys Ser Lys Asp Arg
1065 1070

<210> 6
<211> 6991
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<212> DNA
<213> Homo sapiens

<220>

<221> CDS

<222> (739) (3930)

<400> 6
gctgeog cgg geggtgggeg gggateecccc
cctcggcggg cctggctgc
qgtgagagog cagoagta
ggctacgtcc cggggaag
agcaggtgcg cgcgcgagc
taagacctgc gatgacgoa
cagcaacgoa tggggcga
teccagagcq cctggccg
acaaaagtay aatcgaga{
aaaa:atco aaggaagcl
caceactgt gtggtgca
tggtgacaat tgcagttt
oatcatttaa goagacec

gC
19

a0

9

cg

cccgcgcaga
ttcagoctgt
gaagogagga
tgtgaacgtg
aggaggaaca
ttcagtgtcg
aaataggaaa
ccgagttc
gcaceaaat
atggcgcccc
ttatggtgga

gggggtgcaa

gCggCggCgg
ottgggcttg

tt ttgctggg
tgtgtgtgtg
ag tgggacgg
ccagcagtga
gagqqcagcc
agaagttctt
etcttcaggg
ccaeaggtgt

tgoactoatg

ccttgctcca
cgctcgetgt
gtccagattc

glggggctg3t
tgtgtctgtg
cgagtgatge
cacaggtac
agtaggzogg
gaggccaaat
ccgcctcaga
gctctcttca
9 oaaaaaaat

cc tgtgc tgc
cactgccgga
gctcctctgg
acctcttaac
tgtgtgtgtg
tcagggccaq
ggtatctact
ccaataocca
ctggctccta
ag cctgc cat
ttgctgctgc
cactggtgag
*tqt tgt
Cys Cys

atg act aga ctg ggc tgg ccg a90 000
Met Thr Arg Leu Gly Trp Pro Ser Pro

gcc cgjt aag cag tgc ago gag ggg

Ala Arg Lys Gln Cys Ser Glu Gly
aca tat too oat
Thr Tyr Ser Asn

gca gtc att
Ala Val Ile

cac ace ttc
His Thr Phe

819

oca cut aec ttg gaa acc aec aga ate atg egg gtg
Ser Pro Asn Leu Glu Thr Thr Arg Ile Met Arg Vol

cot gtc gta gac tgc ocg
Pro Val1 Val Asp Cys Thr

gct tgc tgt gao
Ala cyS Cys Asp

too ago tgo gao
Ser Ser Cys Asp

900 tgg tgg t10
Ala Trp Trp Pha

ggC egc ftgc tac
Gly Arg Cys Tyr

gtg Age ego Cco
Val Ser Cys Pro

aaa gag aac tgt gag ccc 009 009 atg
Lys Glu Asn Cys Glu Pro Lys Lys Met

act ttt gtg ctc egg oot gtt oag egg
Thr Phe Val Leu Arg Pro Val Gln Arg

100

coo ate ogg tot
Pro Ile Arg Ser

tat etc
Tyr Leu

Oct gca cog ctg
Pro Ala Gin Leu

etg gao tat
Lou Asp Tyr
105

999 gee 009
Gly Asp Met

110

at9 etg 000 099
Met Leu Aen Arg

gge tcc ccc tog ggg atc 099 ggg gac
Gly Ser Pro Ser Gly Ile Trp Gly Asp
115 120

gao ttg ccc ttt eta ggc aaa get tgg
Asp Leu Pro Phe Leu Gly Lys Asp Trp

135

1011

1059

1107

1155

120 3

1251

too cot
Ser Pro

125

gag got ate ago
CGlu Asp Ie Arg

eta gag gag atg tot gag toe too got
Leu Clu Glu Met Ser Glu Tyr Ser Asp

145

toe cgg gag otg
Tyr Arg Glu Leu

aeg gac etc ttg
Lys Asp Leu Leu

coo 09t 990 aag
Pro Ser Gly Lys

gag ooc ago
Glu Pro Arg

999 agt gee
Gly Ser Ala

170
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gag tao acg
Glu Tyr Thr

too tot gtt
Ser Ser Val

190

tgqg 9 cta ctg
Trp Gly Leu Len

ggc agc gag
Gly Ser Giu

gga gao agt 006

Gly Asp Ser Pro
gtg oca gcg gag
Val Pro Ala Glu

ggg goc ttc aac
Gly Ala Phe Asn

135

acg cag cag ya
Thr Gin Gin Asp
200

cct gCC oca aa
Pro Ala Pro Lys

1293

i3 4"

139E

1443

cot gag
Pro Glu

otc cat tao otg
Leu His Tyr Leu

gag tog got toa
Gin Ser Ala Ser

cot gag aga. agt
Pro Gin Arg Sar

ttg ott 000 ttg
Leu Len, Pro Len

act act oca tot
Thr Thr Pro Ser

gga gag gtg 669 gag aaa gee aag got
Gly Glu Val Lan Gin. Lys Glu Lys Ala

240

rag ctc rag gae
Gin Len Gin Gin

cee too
Gin Scr
250

ago ac ago
Scr Agn Ser

009 goa ago
Pro Ala 5cr

270

gga aaa gag gtt
Gly Lys Glu Val.

atg cot too car-
Met Pro Ser His

agt ott oct
Ser Leu Pro
265

egc ccc gtg
Ser Pro Val

ctg gag 060 ago
Len Gin Len Ser

gtc eco gtg gag
Val Thr Val Gin

oto ace
Len Tar

gtc accc cog ggg
Val Thr Pro Gly

aca gay car ago
Thr Gin His Ser

ce aca cot 000

Pro Thr Pro Pro

ago gc 900 coo
Ala Ala Pro

gag too ccc cos
Glu Ser Thr Pro

gag ota coo eta
Gin Leu Pro Ile

cot aco act got
Pro Timr Thr Ala

agg ace gtg a
Arg Thr Val Lys

ott cg pta tog
Leu Thr Val Scr

got gga
Ala Gly
330

get eec cte
Asp Amn Lau

Ott 966 909

Phe Val Ala
350

ate act tta coo
Ile Thr Len Pro

cat gee. qtt gee
Asn Gin Val Gin

069 eag gco
Len. Lys Ale
245

tat gee tgg
Tyr Glu Trp

152 9

15837

163S

163

1 73 1

1779

1827

1875

1923

197--

2019

ccc gog ccacoct
Pro Ala Pro Pro

gee ace ccc tec
Gln Thr Thr 'ryr

aet tte
Asn Lan

35.5

eta ago oao coo
Ile 5cr His Pro

gac tao caa 996
Asp Tyr Gin Gly

etc aae cee gga
Ile Lys Gin Gly

aag cac act ott ac ctc tot cca ttg
Lys Gin Thr Len Asn Len Ser Gin Leu

too gto 99a ctt tat
Ser Val Gly Leu Tyr
390-

to ace gtc
Phe Lys Val.

cat gtc act
Asn Val Thr

act
Thr

tot cgt gee ac 900 ttt gga gee gga ttt gte
5cr Scr Gin Asn Ala Phe Gly Glu Gly Phe Val

405 41n

gtt eag cot goc age age gte aac ctg ccc cot gte goe
Vel Lye Pro Ala Arg Arg Val Aen Len Pro Pro Val Ala
415 420 425
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qtt gtt tct
Val Val Ser

430

ccc caa ctq
Pro Gin Leu

can gag
Gin Giu

435

ctc act ttg cct
Leu Thr Leu Pro

acg tca pcc
Thr Ser Ala

crc att gat ggc agc caa apt are pat gat act
Leu Ile Asp Gly Ser Gin Ser Thr Asp Asp Thr

ata gtg agt tat
Ile Val Ser Tyr

Leg gsa gas ata
Trp Giu ie Ile

9gg ccc ttc ata
Ply Pro Phe Ile

gag aa act tca
Giu Lys Thr Ser

gar Lct ccc gtc
Asp Ser Pro Val

cgc ttg tct aac rrt gat cct ggt sac
Arg Leu Ser Asn Leu Asp Pro Gly Asn

tat agt
Tyr Ser
490

ttc app ttg
Phe Arg Leu

gca gcc cta
Ala Aia Leu

5310

gtt aca gac tcg
Val Thr Asp Ser

gga qcc art adc
Ply Ala Thr Asn

tct aca act
Ser Thr Thr
505

gtt gct aat
Val Ale Asn

ata gtg sac eat gct gtg par tc ccs
Iie Vai Asn Asn Ama Val Asp Tyr Pro

qca 99a
Ala Giy

5

rca aat csc acr
Pro Asn His Thr

act ttg ccc caa
Thr Leu Prc Pin

Lrc ae act ttg
Ser Ile Thr Leu

ant gga sac rag agc apt gec get car rag att gtr ctic tat pag tgg
Asn Ply Asn GiD Set Ser Asp Asp His Pl1n Ile Val Lee Tyr Giu Trp
540 545 550 555

2067

2115

2163

2211

2259

2307

2355

2403

2451

2499

2547

2595

2613

2691

2739

2787

tcc c:g ggt rrt
Ser Lee Gly Pro

apt gap gpo aas
Ser Cie Gly Lys

gtg gtc atg cap
Val Val Met Gin

Spa 9te
Gly Val
570

cap acq cca
Gin Thr Pro

ctt cat tta tct
Leu His Leu Ser

atq rag gee gga
Met- Gin Giu Gly

pat tat ara
Asp Tyr Thr

act Sct gtg
Thr Alia Val

ttt cap ctp aag qtg ace pat
Pita Gin Leu LYS Vai Thr Asp

tra egg can cap
Ser Arg Gin Gin

gtp act
Val Thr

605

gtp atit gtc cap
Val Ile Vai Gin

gee eec eat ea
Pie Asn Asn Arp

rca gtg qct gtg
Pro Vani Ala Val

gp9 ct pCat see
Ply Pro Asp Lys

gag ctg atc ttc rca
Pie Lau Ile Phe Pro
625

egc pat gac car ggr
Ser Asp Asp His Ply

gan apt gct ace
Gie Ser Ama Thr

pat qg apr apr
Asp G-iy Ser Ser

att gtc ttc tar
Ile Val Phe Tyr

car tgg
Ai s Trp
550

gag car ptc
Gia His Val

pma eta gcc
Ala Ile Ala

670

ggc ccc apt gre
Giv Pro Ser Ale

gag erqgapa aat
Pie Met Pie Asn

att per ens
Ile Asp Lys
665

act gtg act ogt
Thr Val Thr Ply

rag gtp ggp ace tar car tr cqt
Gin V/al Gly Thr Tyr His Pita Arg
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ctg ace
Leu Thr

gtg aaa gac cap
Val. Lys Asp Oln

gga ctg ape
dly Leu Ser

ago acg
Ser Thr

695

ccc aga
Pro Arg
710

toc aco ctc act
Eer Thr Lea Thr

gct gtg aag ap
Ala Val Lys Lys

aat aat agt cot
Asn Asn Ser Pro

acc egg gct
Ala Arg Ala

pgc aga. cat qtt
Gly Arg Hils Val

tea. agg tct act
Ser Arg Ser Thr

735

ptp ott ccc aat
Val Lea Pro Asn

too ett act ttg
Ser Ile Thr Leu

gat ggt
Asp Gly
730

gat pee osa ape att ptp too tat otg
Asp Asp Gln Arg Ile Val Ser Tyr Leu

740

tpp arc cgq
Trp Ile Arg
745

tot gao eac
Ser Asp His

get ggo eag
Asp Gly Gln

750

agt oca. gee got
Ser Pro Ala Ala

paz gto etc get
Asp Val Ile Asp

agt qtg
Ser Val

765

got otq cag ott
Aia Lea Gin Lea

aat cLq qLy gag
Asn Leu Val Glu

qLy Lau act tto
Vel Tyr Thr Phe

ttg oga. gto acc
Leu Arg Vei Thr

agt cap ggg g0O
Per Gin Gly Ala

gao ace. gao act
Asp Thr Asp Phr

act ctg paa gtg
Thr Vel Glu Vel

oca gao oct egg
Pro Asp Pro Arg

apt pgc etp ptq
Ser Gly Lao Val

pep otg
Glu Lau
310

2835

2883

2931

2979

302 7

3073

3123

3171

3219

32G7

331E

3363

3411

3459

3307

3555

ace ctg cap PLO gpo got ggg cap
Thr Lau Gin Vai Piy Vai 31y Gin

615

ace gag sag ogp
Thr Glo Gin Arg

aag gao ac
Lys Asp Thr
825

tog gao ott
Ser Asp Ile

etc qtq egg
Lea. Vel Ary

830

oaq ctg got gtg
Gin Lea Ala Val

otg ac gtc tg
Leo Asn Val. Lea

asp qtc cap sag aLL ogg
Lys Vel Gin Lys Ile Arg

eec tog pat oto
H-is Per Asp Leu

500 gtg att ptp
Thr Val Ile Val

tat gte. cap ego
Tyr Val Gin Ser

oop oct tc sag
Pro Pro Phe Lys

oto eee. got got
Lea Lys Ala Ala

ptp poc cpa eat
Val Ala Arg Aen

ctp oac
Leu His
880

atg opg ote
Mvet Arg Leu

asp gag sag got
Lye Plo Lys Ale

gao tto
Asp Phe
890

ttp ctt tto
Leu Lea Pho

Opt tot ggo
Cys Per Ply

910

qto ttg egg qtt
Vel Len Arg Vel

ace goe ggt tge
Thr Ala Ply Cys

Ott ctp aa
Lau Leo Lys
905

tpo ett tpo
Cys Ile Cys

cat ggt eec tpo
His Ply His Cys

co oto ace. ap
Pro Leu Thr Lys

tot ceo Lta tgp atp pap eec
Ser His Len Trp Met Gin Asn

925 930

ctt eta cap opt
Lea Ile Gin Arp

etc tgg get gge
Ile Trp Asp Gly
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gag age aac 595 gag tgg agc ata ttc tat
Giu Ser Asa Cys Giu Trp Ser Ile Phe Tyr
940 945

act c:et att gtg eta aca gga ggt ttc act
Thr Leu Ile Val Leu Thr Gly Gly Phe Thr

aca gtg tcg gct
Thr Val Leu Ala

tqg ctt tqc ate
Trp Leu Cys Ile

tgc tyC
Cys Cys
970

tgc aaa aga caa aaa agg act aaa ate agg aaa aaa ace aag tec acc
Cys Lys Arg Gin Lys Arg Thr Lys Ile Arg Lys Lys Thr Lys Tyr Thr

975 980 985

atc ezg gat aac
Ile Leu Asp Asa

990

atg gas gaa
Met Asp Gis

eag gee
Gin Giu
995

aga atg gaa ctg agg ccc aaa
Arg Met Glu Leu Arg Pro Lys

1000

tat
Tyr

cC
Ser
1020

ggt ate aag eac ega agc aca gag cec eec Sec aye cty atq gte
Gly Ile Lys His Arg Ser Thr Giu His Asn Ser Ser Leu Met Val
1D05 1010 1015

gag tet gag ttt gac agt gee Cag gac ace etc te agc cga gee
Gie Ser Giu Phe Asp Ser Asp Gin Asp Thr Ile Phe Ser Arg Glu

1025 1030 1035

aag atg gag age ggg eat eca aag gtt tce atg aat ggt tee
Lys Met Glu Arg Giy Asn Pro Lys Val Ser Met Asn Gly Ser

ate age
Ile Arg
10501040 1045

aat gga get tee ttc agt tat tge tca aaq gee aga ta
Asn Giy Ala ser Phe Ser Tyr Cys Ser Lys Asp Arg 

qggCcagtt

1055 1060

cattgceeeg
accaetctt
acqta:,taaa
tgcttgttaa
gagtttttgt
ccttagagaa
tgattgcctc
tggctgtgta
tettgcatgt
ggtttttaat
qgccattcaa
aggaget tee
gaaaaac tee
etcccagtt
tgtaggctgt
ttceaaaact
Ccccgacagg
atlacatttaa
ttccaeeca
ttgaetyy3tt
tgcccttggC
aagtgtqagc
ctaggaatge
gaaaatgttt
eeggagtatt
ggcagaacta
tttctgtea
tttttttaec
tetggttgtt
gtcat :gggc
tgcagtt Sac
ttatgttgca

tggaeggacc
ttagaetagt
aqaceggttL
tagaaataaa
agctggcaca
ggtgaatgae
taaggeacag
tgt taeeta
egcaagcttt
tctgtgctat
gageS eagga
tgccgtgcag
actgactect
tacattaaat
gcgtttggac
ctgeeeeeca
tact ttccaa
gtttttctac
c aaageag Sc
cegggtagtt
attttttgtg
acacetaaac
attgctgatq
eeeeatgggt
catcetcatq
aaaagtgtgt
actageceat
cagtattgag
tgcatgceaaa
gtaatgga
atactcattt
gatagecCtC

cctcgaatcc
teettgacet
ttgaaggcac
gtgggtaa
atetcatatt
acaaggtttt
cettctaaac
ycttgtctaa
ctgtgctgac
gtcaatggca
agaatcgtat
gt tgaeggte
ctcggtgttg
ye eat aqaag
tgcca tegat
gtcagtctta
aateecttga
cg3aataeatc
cteccgegce
ceecatccac
ggaagettag
aatatcctgt
aegaagcaag
tettaaaaaa
ggaccatctt
cattttattt
teaetactgt
cttcateegc
tgtgaatt Sc
ageaggeyt
gatccttata
tgaaggccca

eagaccagtc
tctceCCag
aeecaaaae
eeetctaegg
eaagatgaee
aaeeagggat
a egg ttSt c
gaggeacgy
ggceacactc
gtcttcatet
Sc uaaggect
geattgtaee
tttagcagta
tgatteattc
agggataacg
acttggatgg
cetagatgta
ttatttcaaa
atteactyga
cettggtcet
aatgagegat
tgcacaatgc
gtatttaaac
aattcagctS
atttStactt
ttaaaataat
ctetagtgtt
ctegaatctg
Sggcataggg
qaacetttae
atcaaccttg
gagaggttaa

agtqgaqett
tgyttegat
eSSctctt
S atat act Se
aaegatteS
gatttctgtc
ttgtaggaec
eeatctgtgg
gcacagtgcc
etcteeegaa
gaggeaatag
attaS ottSt
tagttetcta
attaagcatt
actcegcaat
cgtggttatg
Stcactteet
catgaaagae
gttaat~gta

gaygetgqtg
agaaccagtg
ttttttaace
eccagggeag
ttaggtgectt
at tgt eat 55
Sgctttgett
agaeggeaa
eettetcegg
gecegeegec
egetttatgt
aagaggagat
gtaacttccc

acageacana
gtgtatecec
tteactgaga
aaagegtttt
ate Sgtagaa
ttagccgetg
tcgtcaga
aggtaeggag
aagectect
ageagetgtt
aaaggggagg
etttctctea
atgtaaegg
tattatgttc
tqtqtatata
atactctggt
at gS Saaaa
atS eaec a
gcctgctaeg
gee utggcgg
ttg ugg teec
catgggaaaa
gagtgeeaga
tty3tcatctc
actggggaa
atSge ta eec
Sgtgattttt
tgaccagygt
caeatgtaae
ecateaceta
acteteattc
agaggteatg

3651

3699

3747

37955

3843

3891

3940

4000
4060
4120
4180
4240
4300
4360
4420
4480
4540
4 60 0
4660
4720
4780
4840
4900
4960
5020
5080
5140
5 20 0
5260
5320
5380
5440
5500

5620
5680
5740
5800
5860
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gccaagaagt
tccac--aaac
ggccacctga
ccaaggtcag
tccctctagg
cagcr :ggcc
atcacagtag
gcacgagatg
ttgggagata
gtgggrgttt
aaggagga tt
tgaaaaacat

tgtgcgcggg
ttttaatctt
ttctaatatc
taatgcttat
tgagtatagg
agtgggtctt
atatgacatt

agtggctcca
aaagaactcc
aagttctatz
agggagagat
tttacagtgg
tctctgatcc
tgatcagaaa
gaatgaccaa
aagcacgcta
qptagggctca
catacccatg
gcagcaagg
gaggagagtg
qggtttattg
acactattaa
ttttaggggg
tcagcaaacL
atgttttcaa
cagatttgtg

agactyaat
tgccttgatg
Occaggacta
ggcctgcata
acttctLctg
ttccatcaca
gtgagtcctg
ccagrattct
agagctctgg
t aggc t aa
gcattacaag
aagaaaatgt
actaccattg
cttaaaatat
atatatgcar
aaatttgttt
ctggrrtgca
atggttaaaa
ttcataaata

gcaaattttt
qatqgaggqc
agaggaattt
gtctrrtgtg
cccctccQcc

gaaggattt
trttgtcarr
tratggtgga
acagagaaaa
agcactt tag
qc taagcatg
accactcaac
ttttttgtgt
attatttttr
taatctaaat
tctttatgct
grrrgtgtgt
ataaataaaa
aagttttatt

taaactgtag
aaattctggt
cttttaatgg
gatcacaccr
ttttrtgtcc
gaatctctgg
rcatttctca
ctgcttatca
acaggcccta
ttgrtg3gttt
tgtatgarta
aagccagtga
gacaaagcta
rrtatgtgtt
aaaggtgtct
tcagggtaga
gcacgccca
aaatttgaaa
ggaacatatc

agttctgrzt
ggaacttt cg
atccagagag
gggccaccrc
ttggccatct
gaaatcaaac
tcagaacaaa
taggatct

gaatatggga
acattcaatq
aggactac
tgccacct
tratggarca
gacaaggtat
gtattttccg
gggattccct
tgagccgaaa
cat g tyaart
c

592C
5980
604C
610C
616C
622C
628C
634C
640C
646C
652C
G58C
664C
670C
676C
682C
688C
694C
6991

<210> 7
<2.11> 1063
<212> PRT
<213> Homo sapienis

7
Met Thr Arg Leu Gly Trp Pro Ser Pro Cys Cys Ala Arg Lys Gln Cys

Ser Glu Gly Arg Thr Tyr Ser Asn

Thr Thr Arg Ile Met Arg Val Ser

Ile Ser Pro Asn Leu Clu

Val Asp CysThr Phe Pro Val

Thr Ala Ala Cys Cys Asp Leu Ser 3cr Cys Asp Leu Ala Trp Trp Phe

Arg Cys Tyr Lou Ser Cys Pro Lys Glu Asn :ys

Pro Lvs Lys Met Gly Pro Ile Arg Spr

Pro Val Gbn Arg Pro Ala Gln Lou Lou
100 '105

Asa Ary Gly Ser Pro 3cr Gly Ile Trp

Leu Thr Phe Val Leu Arg

Tyr Gly Asp

Gly Asp Ser
115

Arg Lys Asp Leu Pro Phe Lau
135

Asp Asp Tyr

Lys Asp Trp

Tyr Ser Arg Glu Leu Glu Asp

3cr Gly Lys

Gly Leu Leu Pro
180

Ser Pro Ala Val
195

Leu Asn Glu Ser
210

Val Leu Leu Pro
7.25
Lys Gbu Lys Ala

ISO
Gln Glu
165
Gly Ser

Pro Ala

Pro Arg Gly

Glu Gly Ala
185

Glu Thr Glr.

155
Ala Glu Tyr

Asn 3cr 3cr

Met Mlet Lou
110
Glu Asp Ile

Glu Clu Met

Leu Leu Gln

160
Thr Asp Trp

175
Val Gly Asp
190
Leu His Tyr

Glu Arg 3cr

Val Leu Glu
240

Ser 3cr Gly

Gbn Asp Pro

Ala 3cr Thr
215

Leu Pro Thr

Ala Pro Lys

Thr Pro Ser Spr

Leu Pro
220
Gly 'GlU

Ser Asn

230
Ser Gln Lao Gln Glu

Lys Gill Vab

Lou 3cr 3cr
275

Gly, 3cr Thr
290

Pro Ser HiUs Pro Pro Ala

Thr Val Glu Ser Pro Val Lou Thr

285
Thr Pro Pro Thr Ser

300

3cr Lou Glu
270
Vol Thr Pro

Ala Ala ProGlu His Ser
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Ser
305
Arg

Thr

Pro

Pro

Asn
385

Ser

Pro

Leu

Gin

Asn
465

Arg

Thr

Asn

Thr

Ser

545

Per

His

Thr

Gin

Glu
625
Ser

Pro

Thr

Pin

Glu

705
Val

Asp

Ala

Leu

Asp

785
Pro

rhr

1eu

Pro

Thr

370

Leu

Ser

Ala

C-In

Ser
450

Ply

Leu

Asp

Asn

lie
530

Asp

Glu

Leu

Asp

Pro

610

Leu

Asp

Ser

Gly

Gin

690

Asn

,eu

Gin

Ala

Thr
770

Ser

Asp

Ser

Jal

Pro

Val
355

Asp

Ser

Glu

Arg

Glu
435

Thr

Pro

Ser

Ser

Ala

515
Thr

Asp

Ply

Ser

ger

595
Glu

Ile

Asp

Ala

Leu
675

Gly

Asn

Pro

Arg

Giy
755

Asn

Gis

Pro

Thr Pro S
3

Lys Glu I
325

Asp Asn
340
GlU Thr 7

Tyr Gin

Gin Leu

Asn Ala
405

Arg Val
420
Leu Thr

Asp Asp

Phe Ile

Asn Leu

485
Asp Ply
500
Val Asp

Leu Pro

His Gin

Lys His
565

Ala Met
580
Ser Arg

Asn Asn

Phe Pro

His Ply
645

Val Glu
660
Gin Vai

eu Ser

Ser Pro

Asn Asn
725

Ile Val
740
Asp Val

Leu Val

Ply Ala

Arg Lys
005

er
10

~eu

'lu

Uhr

Oly

Ser
390
Phe

Asn

Leu

rhr

Glu
470
Asp

Ala

Tyr

Pin

Ile
550
Val

Pin

Pin

Arg

Val
630
Ile

Met

Gly

Ser

Pro
710
Ser

Ser

Ile

Plu

Ser
790
Ser

Glu I

Thr 

Val c

Tyr 2

Glu
375
Val

Ply

Leu i

Pro

lo
455
Glu

Pro

Thr

Pro

Asn
535
Val

Val

Plu

Gin

Pro
615
Glu

Val

Glu

Thr

Thr
695
Arg

Ile

Tyr

Asp

Ply
775
Asp

Gly

~eu P

/al 3

:lu I3m
sn 1

;6C
Lie I

31y I

Glu

Pro I

Leu

440
Ile

Lys

Gly

Asn

Pro

520
Ser

Leu

Met

Ply

Ser

60D
Pro

Her

Phe

Asn

Tyr
680

Ser

Ale

Thr

Leu

Ply
760
Val

Thr

Leu

2
ro

ier

*eu
345
yr

ys

Leu

Gly

Pro
425
Thr

Val

Thr

Asn

Oer
505
Val

Ile

Tyr

Gin

Asp
585
Thr

Va1

Ale

Tyr

Ile
665
His

Thr

Arg

Leu

Trp
745
Ser

Tyr

Asp

Val

Ile

Ala
330
Lyrs

Glu

Gin

Tyr

Phe
410
Val

Ser

Ser

Per

Tyr
490
Thr

Ala

Thr

lu

Ply
570
Tyr

Ala

Ala

Thr

His
650
Asp

Phe

Leu

Ale

Asp
730
Tile

Asp

Thr

Thr

Plu
810

Ser 1
3i5
Ply I

Ala I

Trp 3

Gly I

Val 1
395

Val

Ala

Ala

Tyr

Val

475

Ser

Thr

Asn

Leu

Trp
555

Val

Thr

Val

Va1

Leu
635

Trp

Lys

Arg

Thr

Ply
715

Ply

Arg

His

Phe

Ale

795
Leu

>ro

isp

?he

ksn

lis
380
?ho

%sn

Jo 1

Leu

His
460
Asp

Phe

Ala

Ale

Asn
540
Ser

Pln

Phe

Va1

Ala
620
Asp

Glu

Ala

Leu

Val
700
Ply

Ser

Asp

Sei

His
781
Thl

Thi

Thr T

Asn I

Val 

Leu 1
365
Lys

Lys

Val

Ile
445
Trp

Per

Arg

Ala

Ply
525
Ply

Leu

Thr

GIn

Thr
505
Ply

ly

His

Ile

Thr
685
Ala

Arg

Arg

Gly

Val
765
Leu

Val

r Le

hr

~eu

la
350
le

41n

/al

rhr

er
430
Asp

Glu

Pro

Len

Len
510
Pro

Asn

Gly

Pro

Leu
590
Val

Pro

Ser

Va1

Ala
670
Val

Val

His

Ser

Pin
750
Ala

Arg

Glu

Pln

Ala

Ile
335
Pro

Ser

Thr

Thr

Vai
415
Pro

Ply

Glu

Va1

Thr
495
Ile

As n

Gin

Pro

Tyr
575
Lys

Ile

Asp

Her

Arg
655
Thr

Lys

Lys

Va1

Thr
735
Ser

Leu

Val

Val

Val

Pro
320

lie

Ala

His

Leu

al
400

Lys

Gin

Ser

Ile

Leu
450

Val

Val

His

Ser

Ply
560

Leu

Val

Vol

Lys

Ser
643

Gly

Va1

A so

Lys

Leu
720

Asp

Pro

Pln

Thr

Pin
800

Ply
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Val Gly Gin Leu
820

Ala Val Leu Leu
835

Arg Ala His Ser
850

Arg Pro Pro Phe
865
His Mest Arg Leu

Leu Arg Val Asp
900

His Cys Asp Pro
915

Giu Asn Leu Ile
930

Trp Ser Ile Phe
945
Tbr Gly Gly Phe

Arg Thr Lys Ile
980

Asp Giu Gin Glu
995

Arg Ser Thr Clu
1010

Asp Ser Asp Gin
1025
Asn Pro Lys Val

PCT/US2004!001965

GZiu Gin Arg Lys Asp Thr Leu Vol Arg Gin Leu
830825

ksn Val Lou Asp Sor
B40

ksp Leu Ser Thr Val

L ys Val LeU Lye Ala
870

Ser Lys Glu Lye Ala
885
Thr Al a Gly Cys Lou

905
Leu Thr Lys Arg Cys

920
Gin Arg Tyr Ile Trp

935
Tyr Val Thr Vol Leu

950
Thr Trp Leu Cys Ile
965
A7 rg Lys Lye Thr Lys

985
Arg Met Giu Leu Arg

loco
His Asn Ser Ser Leu

1015
Asp Thr Ile Pho Sor

1030

Val Gln
845
Tyr Val

Ala Arg

Leu Phe

Ser Gly
910

His Leu
925
Ser Asn

Lou ile

Lye Arg

Lou Asp
990

Gly Ile
1005
Glu Ser

1020D
Glu Lys Mlet
1035

Glu Arg Gly
1040

Ser Met Asn Gly Ser Ile Arg Aen Gly Ala Ser Phe
1045

Ser Tyr Cys Ser Lye Asp Arg
1060

1050 1055

<210> 8
<211l> 1072
<212> PRT
<212> Homo sapiens

<400> 8
Met Ala
1

Ile Ala

Asn Ala

Ser Eis
E0

Ser Ser

Ser Cvs

Arg Sor

Leu Lou

Ile Trp
130

Gly Lye
145
Arg Glu

Arg Gly

Pro Pro

Gly Cys

Val Ile

Thr Phe

Cys Asp

Pro His

Tyr Lou
100

Asp Tyr
115
Gly Asp

Asp Trp

Leu Glu

Ser Ale
180

Lou

Ciu

Thr

Al a

Gly

Lye

Val

Arg

Lys

Glu

Ser

Leu
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Gly Ala Phe Asn Ser Ser Val Gly Asp Ser Pro Ala Val Pro Ala Glu
195 200 205

Thr Gin Gin Asp Pro Glu Leu His Tyr Leu Asn Glu Ser Ala Ser Thr
210 215 220

Pro Ala Pro Lys Leu Pro Glu Arg Ser Val Leu Leu Pro Leu Pro Thr
225 230 235 240
Thr Pro Ser Ser Gly Glu Val Leu Glu Lys Glu Lys Ala Ser Gin Leu

245 250 255
Gin Glu Gln Ser Ser Asn Ser Ser Gly Lys Glu Val Leu Met Pro Ser

260 265 270
His Ser Leu Pro Pro Ala Ser Leu Glu Leu Ser Ser Val Thr Val Glu

275 280 285
Lys Ser Pro Val Leu Thr Val Thr Pro Gly Ser Thr Glu His Ser Ile

290 295 300
Pro Thr Pro Pro Thr Ser Ala Ala Pro Ser Glu Ser Thr Pro Ser Glu
305 310 315 320
Leu Pro Ile Ser Pro Thr Thr Ala Pro Arg Thr Val Lys Glu Leu Thr

325 330 335
Val Ser Ala Gly Asp Asn Leu Ile Ile Thr Leu Pro Asp Asn Glu Val

340 345 350
Glu Leu Lys Ala Phe Val Ala Pro Ala Pro Pro Val Glu Thr Thr Tyr

355 360 365
Asn Tyr Glu Trp Asn Leu Ile Ser His Pro Thr Asp Tyr Gin Gly Glu

370 375 380
Ile Lys Gin Gly His Lys Gin Thr Leu Asn Leu Ser Gin Leu Ser Val
385 390 395 400
Gly Leu Tyr Val Phe Lys Val Thr Val Ser Ser Glu Asn Ala Phe Gly

405 410 415
Glu GLy Phe Val Asn Val Thr Val Lys Pro Ala Arg Arg Val Asn Leu

420 425 430
Pro Pro Val Ala Val Val Ser Pro Gin Leu Gln Glu Leu Thr Leu Pro

435 440 445
Leu Thr Ser Ala Leu Ile Asp Gly Ser Gin Ser Thr Asp Asp Thr Glu

450 455 460
Ile Val Ser Tyr His Trp Glu Glu Ile Asn Gly Pro Phe Ile Glu Glu
465 470 475 480
Lye Thr Ser Val Asp Ser Pro Val Leu Arg Leu Ser Asn Leu Asp Pro

485 490 495
Gly Asn Tyr Ser Phe Arg Leu Thr Val Thr Asp Ser Asp Gly Ala Thr

500 505 510
Asn Ser Thr Thr Ala Ala Leu Ile Val Asn Asn Ala Val Asp Tyr Pro

515 520 525
Pro Val Ala Asn Ala Gly Pro Asn His Thr Ile Thr Leu Pro Gin Asn

530 535 540
Ser Ile Thr Leu Asn Gly Asn Gln Ser Ser Asp Asp His Gin Ile Val
545 550 555 560
Leu Tyr Glu Trp Ser Leu Gly Pro Gly Ser Glu Sly Lys His Val Val

565 570 575
Met Gin Gly Val Gin Thr Pro Tyr Leu His Leu Ser Ala Met Gin Glu

580 585 590
Gly Asp Tyr Thr Phe Gin Leu Lys Val Thr Asp Ser Ser Arg Gin Gin

595 600 605
Ser Thr Ala Val Val Thr Val Ile Val Gin Pro Slu Asn Asn Arg Pro

610 615 620
Pro Val Ala Val Ala Gly Pro Asp Lys Glu Leu Ile Phe Pro Val Glu
625 630 635 640
Ser Ala Thr Leu Asp Gly Ser Ser Ser Ser Asp Asp His Gly Ile Val

645 650 655
Phe Tyr His Trp Glu His Val Arg Gly Pro Ser Ala Val Glu Met Glu

660 665 670
Asn Ile Asp Lys Ala Ile Ala Thr Val Thr Gly Leu Gln Val Gly Thr

675 680 685
Tyr His Phe Arg Leu Thr Val Lys Asp Gin Gin Gly Leu Ser Ser Thr

690 695 700
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Ser Thr

Ala Ar9

Thr Leu

Leu Top

Gly Ser
'770

Val Tyr
785
Tim Asp

Leu Val

Arg Lys Asp
83S

Asp Se2r Asp
850

Thr Val Ile
865
Lys Ala Ala

Lys Ala Asp

Cye Lau Lau

315
Ary Cys Ile

930
Ile Trp Asp
945
Val Lou Ala

Cys Ile Cys

Thr Lys Tyr

Len Arg Pro
1010

Ser Leu Met
1025
Phe Oar Arg

Vai

Gly
725
Sar

Asp

Sor

His

Thr
805
Tim

Leu

Lys

Phe

Val
885
Leu

Cys

Ser

Giu

Thr
965
Cys

Ile

Tyr

Ser

Lys
1045

Ala Pal Lye Lys
710
Arg His Pal Lau

Arg Ser Thr Asp
745

Gly Gln Ser Pro
760

Val Ala Len Gin
775

Leu Arg Val Thr
790
Val Gin Val Gin

Leu Gin Val Gly
825

Val Ary Gin Leu
840

Val Gin Lys Ile
BSS

Tyr Val Gin Ser
870
41,a Arg Asn Leu

Leo Phe Lye Val
905

Ser Gly His Gly
920

His Leo Trp Met
935

Ser Aen Cys Gin
950
Len Ile Val Leu

Lys Arg Gln Lye
965

Leu Asp Asn Met
1000

lp Ile Lye His
1015

Giu Ser Giu Plie
1020
Met Glu Arc G1l7

Asn Asn Ser Pro
715
Leu Pro Aen Asn

Gin Ar Ile Vai
750

Ala Gly Asp Pal
765

Thr Asn Leu Val
780

Ser Gin Gly Ala
79S
Asp Pro Arg Lye

Gly Gin Leu Thr
830

Pal Leu Leu Ace
845

Ala His Ser Asp
860

Pro Pro Phe Lye
875
Met Arg Len Sar

Arg Val Asp Thr
910

Cys Asp Pro Leo
925

Ace Leo Ile Gin
940

Se Ile Phe Tyr
955
Gly Glp Phe Thr

Thr Lye Ile Arg
990

Ciu Gin Gin Arg
1005

Oar Thr Gin His
1020

Ser Asp Gin Asp
1035
Pro Lye Pal Ser

0

Pro Arg
720

Sar Ile
735
Sar Tyr

Ile Asp

3in Gly

Ser Asp
800

Oar Giy
815
Gin Gin

Val Leo

Len Oar

Val Leo
880

Lye Gin
895
Ala Giy

Thr Lys

Arg Tyr

Vai Thr
960

Trp Len
975
Lys Lye

Met Gin

Ace Ser

Thr TIP
1040

Met Asn
1055105'

Gly Ser Ile Arg Ace Gly Ala Ser Phe Ser Tyr Cys Ser Lys Asp Arg
107C1060 1065

<210> 9
<2115 1072
<2i2> PRT
<213> Homo sapiens

<400> 9
Met Ala Pro Pro Thr Giy Pal Leu Ser

1 5
Ile Ala Gip Cys Ala Arg Lye Gin Cys

25
Aen Ala Val Ile Ser Pro Ase Leu Giu

40
Oar His Thr Phe Pro Val Pal Asp Cys

55
Ser Ser Cys Asp Leu Ala Trp Trp Phe

70

Len Leo Leu Lan Val Tim
is

Gin Gly Arg Thr Tyr Ser

Thr Arg ile Met Ary 'Val

Ala Ala Cys Cys Asp Lau

Gip Arg Cys Tyr Lau Val
75 
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Ser

Arg

Leu

I le

Gly
145
Arg

Arg

Gly

Thr

Pro
'125
Thr

Gi1n

His

Lys

Pro
305
Leu

Val.

Giu

As n

Ile
385
Ply

Giu

Pro

Leu

Ile
465
Lys

Giy

Asn

Pro

S er
545
Leu

Met

Cys Giu

Leu Arg
105

Met Leu
120
Asp Ile

Glu Met

Leu Gin

ABs: Trp
125

Gly Asp
200
His Tyr

Arg Ser

lieu Giu

Set Gly
265

Lpu Gin
280
Thr Pro

Ala Pro

Ala Pro

Ile Ile
345

Pro Ala
360
Set His

Thy Leu

Thy Val

Val Lys
425

Pro Gin
440
Gly Ser

Giu Ile

Val Leu

Thr Val
505

Ile Val
520
Asil His

Gin Ser

Pro Gly

Tyr Leu
585

Ile

Gin

Ply

Leu

Tyr
160
Pro

C4l"

Giu

Thr

Thr
240
Leu

Ser

Glu

Ile

Glu
320
Thr

Val1

Tyr

Giu

ValI

Giy

Leu

Pro

Glu

Gin
480
Pro

Thy

Pro

Asn

Val
560
Val

Phi
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Thr

Val

Val

Leu

Trp
660
Lys

Arc

Thr

Gly

Gly
740

Arg

His

Phe I

Ala

Leu

820

Thr

lie

Val I

Glu

Phe I

900

Lys

Cys

Gly

Phe

Cys 
980

Thr

Lys

Val

Glu

Ar9 2
1060

The

fal

Ila

sp
645
flu

\la

ieu

Jai

fly
725
Ser

\sp

Ser

lis

Lhr
305
rhr

Leu

Lys

The

7al
385
Leu

er

flu

Phr

ys

Ile

Cyr

3er

ys
1045

Gin Leu Lys Val Thr Asp Ser Ser Arg Gin Gin
600

Thr Val Ile Val

615

Gly Pro Asp LyS
630

Gly Ser Ser Ser

His Val Ac Gly

665
Ile Ala Thr Val

680

Thr Val Lye Asp
695

Ala Val Lye Lys
710

Arg His Val Leu

Arg Ser Thr Asp
745

Gly Gin Sar Pro
76C

Val Ala Le Gin
775

Leu Arg Val Thr
790

Val Giu Val Gin

Leu Gin Val Gly
825

Val Arg Gin Leu
840

Val Gin LyE Ile
855

Tyr Val Gin Ser
870

Ala Arg Asn Leu

Leu Phe Lys Vai

905

Ser Gly His Gly
920

His Leu Tep Met
935

Ser Asn Cys Glu
930

Leu Ile Val Leu

Lys Arg Gin Lys
985

Len Asp Asn Met
1000

Gly Ile Lye His
1015

Glu Ser Glu Phe
1030

Met Glu Arc Gly

605

Aen Asn

Phe Pro

His Gly

Val Glu

670

Gin Val
685

Len Ser

See Pro

Asn Asn

Ile Val

750

Asp Val
765

Len Vai

Gly Ala

Arg Lye

Len Thr

830
Leu Asn

845

Ser Asp

Phe Lye

Le Ser

Asp Thr
910

Pr Len
925

ile Gin

Phe Tyr

Phe Thr

Ile Arg
990

Glu Arg
1005

Glu His

Pro

Glu
640

Val

Glu

Thr

Thr

Arg
720

Ile

Tyr

Asp

Gly

Asp
800

Gly

Gin

Len

Ser

Len

880

Glu

Gly

Lye

Tyr

Thr

960

Len

Lys

Glu

Ser

Ile

1040

Asn

Lys Ale Asp

Cys Len Len

915

Arg Cys Ile
930

Ile Trp Asp

945

Val Leu Ala

Cys Tie Cys

Th Lye Tyr

995
Len Arg Pro

1020

Ser Len Met
1025

Phe Ser Arg

Gly Ser Ile

<211> 2063

1020

Ser Asp Gin
1035

Pro Lys Vai

Asp Thr

Ser Met
1080 1055

ken Gly Ala Ser Pho Ser Tyr Cys Ser
1065

Lys Asp Arg
1070
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<212> PRT
<213> Homo sapiens
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<400> 
Met Thr
1

Ser Glu

Thr Thr

Thr Ala 

Glu Gly

Pro Lys

Pro Val

Asn Arg 

Arg Lys
130

Ser Glu
145
Pro Ser

Gly Leu

Ser Pro

Leu Asn
210

Val Leu
225
Lys Glu

Lys Glu

Leu Ser

Gly Ser
290

Ser Glu
305
Arg Thr

Thr Leu

Pro Pro

Pro Thr
370

Asn Leu
385
Ser Ser

Pro Ala

Leu Gin

Gin Ser
450

Asn Gly
465

Trp Pro Ser Pro Cys Cys Ala Arg Lys Gin Cys
10 

Tyr Ser Asn Ala Val Ile Ser Pro Asn Leu Glu

Arc Val Ser His Thr Phe Pro Val Val Asp Cys

Asp Leu Ser Ser Cys Asp Leu Ala Trp Trp Phe
55 

Leu Val Ser Cys Pro His Lys Glu Asn Cys Glu
70 75 
Pro Ile Arg Ser Tyr Leu Thr Phe Val Leu Arg

Ala Gin Leu Leu Asp Tyr Gly Asp Met Met Leu
105 110

Ser Gly Ile Trp Gly Asp Ser Pro Glu Asp Ile
120 125

Phe Leu Gly Lys Asp Trp Gly Leu Glu Glu Met
135 140

Asp Tyr Arc Glu Leu Glu Lys Asp Leu Leu Gin
150 155 160
Glu ro Arg Gly Ser Ala Glu Tyr Thr Asp Trp

170 175
Ser Glu Gly Ala Phe Asn Ser Ser Val Gly Asp

185 190
Ala Glu Thr Gin Gin Asp Pro Glu Leu His Tyr

200 205
Ser Thr Pro Ala Pro Lys Leu Pro Glu Arg Ser

215 220
Pro Thr Thr Pro Ser Ser Gly Glu Val Leu Glu
230 235 240
Gin Leu Gin Glu Gin Ser Ser Asn Ser Ser Gly

250 255
Pro Ser His Ser Leu Pro Pro Ala Ser Leu Clu

265 270
Val Glu Lye Ser Pro Val Leu Thr Val Thr Pro

28C 285
Ser lie Pro Thr Pro Pro Thr Ser Ala Ala Pro

295 300
Ser Glu Len Pro Ile Ser Pro Thr Thr Ala Pro
310 315 320
Leu Thr Val Ser Ala Gly Asp Asn Leu Ile Ile

330 335
Glu Val Glu Leu Lys Ala Phe Val Ala Pro Ala

345 350
Thr Tyr Asn Tyr Glu Trp Asn Leu Ile Ser His

360 365
Gly Glu Ile Lys Gin Gly His Lys Gin Thr Leu

375 380
Ser Val Gly Leu Tyr Val Phe Lys Val Thr Val
390 395 400
Phe Gly Glu Gly Phe Val Asn Val Thr Val Lys

410 415
Asn Leu Pro Pro Val Ala Val Val Ser Pro Gin

425 430
Leu Pro Leu Thr Ser Ala Leu Ile Asp Gly Ser

440 445
Thr Glu Ile Val Ser Tyr His Trp Glu Glu Ile

455 .460
Glu Glu Lys Thr Ser Val Asp Ser Pro Val Leu
470 475 a n
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Arg Leu Ser Asn Leu Asp Pro Gly Asn Tyr Ser Phe Arg Leu Thr Val
485 490 495

Thr Asp Ser Asp Gly Ala Thr Asn Ser Thr Thr Ala Ala Leu Ile Val
S00 505 510

Aen Asn Ala Val Asp Tyr Pro Pro Val Ala Asn Ala Gly Pro Asn His
520 525

Thr Ile Thr Leu Pro Gin Asn Ser Ile Thr Leu Asn Gly Asn Gin Ser
530 535 540

Ser Asp Asp Fie Gin Ile Val Len Tyr Gin Trp Ser Len Gly Pro Gly
545 550 555 560
Ser GiU Gly Lys His Vai Val Met Gin Giy Val Gin Thr Pro Tyr Len

565 570 575
His Leu Ser Ala Met Gin Gin Gly Asp Tyr Thr Phe Gin Len Lys Vai

580 585 590
Thr Asp 5cr Ser Arg Gin Gin Ser Thr Ala Val Val Thr Val Ile Val

595 600 605
Gin Pro Gin Asn Asn Arg Pro Pro Val Ala Val Ala Gly Pro Asp Lys

610 515 620
Glu Len Ile Phe Pro Vai Giu Scr Ala Thr Len Asp Giy Scr Ser 8cr
625 630 635 64C
Ser Asp Asp His Gly Ile Val Phe Tyr His Trp Gin His Val Arg Gly

645 650 655
Pro Ser Ala Val Giu Met Glu Asn Ile Asp Lys Ala Ile Ala Thr Val

660 665 670
Thr Gly Len Gin Val Gly Thr Tyr His Phe Arg Leo Thr Val Lys Asp

67 5 680 685
Gin Gin Sly Len Ser Ser Thr Ser Thr Len Thr Val Ala Val Lys Lys

690 695 700
Giu Asn Asn Ser Pro Pro Arg Ala Arg Ala Gill Gly Arg His Val Leti
705 710 715 72C
Val Len Pro Asn Asn Her Ile Thr Leu Asp Giy Ser Arg Ser Thr Asp

725 730 735
Asp Gin Arg Ile Val 8cr Tyr Len Trp Ile Arg Asp Gly Gin Ser Pro

745 750
Ala Ala Sly Asp Val Ile Asp Sly Ser Asp His 5cr Val Aia Leu Gin

755 760 755
Leu Thr Asn Len Val Glu Gly Vai Tyr ThnE Phe Fis Leo Arg V21 Thr

/770 775 780
Asp Ser Gin Gly Ala Ser Asp Thr Asp Thr Ale Thr Val Gin Vai Gin
'785 790 795 
Pro Asp Pro Ary Lye Ser Gly Len Val Gin Leu Thr Leu Gin Val Gly

805 810 315
Val Giy Gin Len Thr Gin Gin Arg Lye Asp Thr Lean Val Arg Gin Len

820 825 830
Aia Val Len Len Asn Val Len Asp Her Asp Ile Lys Val Gin Lys Ile

835 840 845
Arg Aia His Ser Asp Len Ser Thr Val Ile Val Phe Tyr Vai Gin 

855 860O
Arg Pro Pro Phe Lys Val Len Lye Ala Ala Ciu Val Ala Arg Asn Leu
865 870 875 880
His Met Arg Len Ser Lys Gin Lye Ala Asp Phe Len Len Phe Lys Val

885 890 895
Len Arg Val Asp Thr Ala Sly Cys Leu Leu Lye Cys 5cr Gly His Sly

900 9 05 910
His Lye Asp Pro Len Thr Lye Arg Cys Ile Cys 5cr His Leo Trp Met

915 920 925
Gin Asn Len Ile Gin Arg Tyr Ile Trp Asp Giy Gin Ser Asn Cys Gin

935 940
Trp Eer Ile Phe Tyr Val Thr Val Leu Ala Phe Thr Len ile Vai Len
945 950 955 960
Thr Gly Gly Phe Thr Trp Len Cys Ile Cys Cys Cys Lys Arg Gin Lye

965 970 975
Arg Thr Lye Ile Arg Lye Lye Thr Lye Tyr Thr Ile Len Asp Asn met

980 985 990
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Asp Glu Gin Ciu Arg Met Giu I.eu Ary Pro Lys Tyi Gly Ile LYS His
995 2000 1005

Arg Ser Thr Giu His Asn Ser Ser Leu Met Val Ser Glu Ser Giu Phe
1010 1015 1020

Asp Ser Asp Gin Asp Thr Ile Phe Ser kxg Giu Lys Met Giu Arg Gly
1025 1020 1025 1040
Asn Pro Lys Val Ser Met Asn Gly Ser Ile Arg Asn Gly Ala Ser Phe

1045 i050 1055
Ser Tyr Cys Ser Lye Asp Arg

1050

<210> 11
<211> 1072
<212> PRT
<213> Homo sapiens

<400> 11
Met Ale Pro

1
Ile Ala Gly

Asn Ale Vel

Ser H~s Thr

Ser Ser Cys

Ser Cys Pro

Arg Ser Tyr

Leu Leu Asp
115

Ile Trp Gly
13D

Gly Lys Asp
1L4 
Arg Glu Lou

Arg Gly Ser

Gly Ala Phe
195

Thr Gin Gin
210

Pro Ala Pro
225
Thr- Pro Ser

Gin Glu Gin

His Ser Leu
21 

Lys Ser pro
290

Pro Thr Pro

Leu Pro Ile

Vai Ser Ala

Giu Leu Lys
335

Gly Val Leu Ser Ser Lcu Leu Leu leu Val Thr
10 
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Asn TyZr Ciu Trp Asn Lau 7le Ser His Pro Thr Asp Tyr Gin Gly Giu
370 375 380

Ile Lys Gin Giy His Lys Gin Thr Leu Asn Leu Ser Gin Leu Ser Val
385 390 395 400
Gly Lau Tyr Val Phe Lys Val Thr Val Ser Ser Giu. Asn Ala Phe Gly

410 415
Glu Ply Phe Val Asn Val Thr Val Lys Pro Ala Ary Arg Val Asn Lau

420 425 430
Pro Pro Val Aia Val Vai Ser Pro Gin Leu Gin Giu Leu Thr Leu Pro

435 440 445
Leu Thx Sar Ala Lau Ile Asp Gly Per Gin Per Thr Asp Asp Thr Giu

450 455 460
Ile Val Ser Tyr His Trp Giu Glu Ile Asn Ply Pro Phe Ile Giu Giu
465 470 475 480
Lys Thr Per Vai Asp Ser Pro Val Leu Arg Leu Ser Asn Leu Asp Pro

485 490 495
Gly Asn Tyr Ser Phe Arg Lau Thr 'Val Thr Asp Per Asp Giy Ala Thr

500 505 510
Asn Ser Thr Thr Ala Aia Lau Ile Val Asn Asn Ala Val Asp Tyr Pro

515 5 2C, 525
Pro Val Ala Asn Aia Ply Pro Asn His Thr Ile Thr Lau Pro Gin Asn

530 535 540
Ser lie Thr Leu Asn Ply Asn Gin Ser Ser Asp Asp His Gi Ile Val
545 550 555 560
Leu Tyr Plu Trp Ser Leu Ply Pro Pl1 Ser Glu. Giy Lye His Val Val

565 570 575
Met Gin Ply Val Gin Thr Pro Tyr Lau His Leu Ser Ala Met Gin Giu

So0 585 590
Ply Asp Tyr Thr Phe Gin Leu Lye Vai Thr Asp Ser Ser Arg Gin Gin

595 600 605
Ser Thr Ala Vai Val Thr Val Ile Val Gin Pro Giu Aen Asn Arg Prc

610 515 620
Pro Vai Ala Val Aia Giy Pro Asp Lye Plu Leu Ile Phe Pro Vai Plu
625 630 635 640
Her Ala Thr Leu Asp Gly Per Ser Ser Ser Asp Asp His Ply Ile Val

645 650 655
Phe Tyr His Trp Giu. His Val Arg Gly Pro Ser Ala Vai Giu Met Plu

660 665 670
Asn Ile Asp Lys Ala Ile Ala Thr Vol Thr Ply Lou Gin Val Ply Thr

675 680 685
Tyr His Phe Arg Lou Thr Vol Lys Asp Gin Gin P11 Leu Ser Ser Thr

690 69?5 700
Ser Thr Lau Thr Val Ala Val Lys Lys Piu Asn Aen Ser Pro Pro Arq
705 710 715 72C
Ala Arg Ala Siy Gly Arg His Val Leu Val Leni Pro Aqn Asn Pe=r Tle

725 730 73S
Thr Lou Asp Ply Ser Arg Ser Thr Asp Asp Gin Ar Ile Val St:r Tyr

740 745 750
Lou irp Ile Arg Asp Ply Gin Per Pro Ala Ala Gly Asp Val Ile Asp

755 760 765
Gly Per Asp His Per Vol Ala Lau Gin Leu Thr Aen Lou Val Plu Gly

770 775 
Vol Tyr Thr Phe His Lau Arg Val Thr Asp Ser Gin Gly Ala Per Asp
785 790 79S 800
Thr Asp Thr Ala Thr Vol Piu Val Gin Pro Asp Pro Arg Lys Ser Gly

aCS 810 815
Lau Vol Glu Lou Thr Lou Gin Vol Gly Vol Gly Gin Lou Thr Glu Gin

820 8215 830
Arg Lys Asp Thr Lou Vol Arg Gin Lou Ala Vol Lou Lou Aen Vol Leu

835 840 845
Asp Ser Asp Ile Lys Vol Gin Lys Ile Arg Ala His Per Asp Leu Ser

850 255 860
Thr Vai Ile Val Plie Tyr Val Gin Ser Arg Pro Pro P17e Lys Vol Lou
865 870 875 880

33/92



WO 2004/067716

Lys Ala Ala Ginu

Lys Ala Asp Phe
900

Cys Leu Leu Lys
915

Arg Cys Ile Cys
930

Ile Trp Asp Gly
9 45
Val Len Ala Phe

Cys Ile Cys Cys
980

Thr Lys Tyr Thr
995

Leu Arg Pro Lys
1010

Ser Leu Met Val
1025
Phe Ser Arg Glu

PCT/US2004!001965

Va I Al a A-Lg
885
Leu Leu Phe

Cys Ser Gly

Ser His Len
935

Gin Ser Asn
950

Thr Len Ile

Cys Lys Arg

Ile Leu Asp

Tyr Gly Ile
101

Ser Glu Ser
1030

Lys Met Giu
1045

Asn Len His Met Arg Leu Ser Lys Giu

Lys Val
905

His Giv
92C
Trp Met

Cys Giu

Val Len

Gin Lys
985

Asn Met
1000
Lys His

5
Gin Phe

Arg Val Asp Thr
910

Cys Asp Pro Leu
925

Asn Len Ile Gin
940

Ser Ile Phe Tyr
955
Gly Gly Phe Thr

Thr Lys Ile Ary
990

Giu Gin Gin Arg
1005

Ser Thr Glu H-is
1020

Ser Asp Gin Asp
1035
Pro Lys Vai Ser

895
Ala Gly

Thr Lye

Arg Tyr

Val Thr
96C

Trp Leu
975
Lys Lys

Met Gin

Asn Ser

Thr Ile

Met AsnArg Gly Asn
1050 10)5

Gly Se Ilie Arg Asn Gly Ala Ser Phe SerL Tyr Cys 5cr Lye Asp Arg
105 1070

<210> 12
<211> 1072
<212> PRT
<213> Memo sapiens

<400> 12
Met Ala
1

Ile Ala

Agn Ala

Ser His
s0

Scr 5cr

Ser Cys

Arg Ser

Len Leu

Ile Trp
130

Gly L-ye
145
Arg Gin

Arg Gly

Gly Ala

Thr Gin
210

Pro Ala
22S
Thr Pro

Gly Val Len Ser Ser Len Leu Leu Len Val Thr
10 

Lve

Asn

Val

Trp

Asn

Met

Gin
135
Gin

Len

Thr

Val1

Len
215
Gin

Val1

Arg

I Ie

CyS

Cves

Met

A-g

5c~r
125
Len

Ala

Lye

Pro

Val
205
S er

Pro

Ala

Thr

Met

Cys

Tyr

Giv

Pro

110

Pro

Asp

Gin

Gi/
190
Pro

Ala

Leu

Ser

Tyr

Arg

Asp

Lenu

Pro

Al

S er

Phe

Asp

Gin
175
Ser

Al a

Ser

Pro

Gin
255
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Gin Glu

His Ser

Lys Ser
290

Pro Thr
305
Leu Pro

Val Ser

Glu Leu

Asn Tyr
370

Ile Lys
385
Gly Leu

Glu Gly

Pro Pro

Leu Thr
450

Ile Val
465
Lys Thr

Gly Asn

Asn Ser

Pro Val
530

Ser lie
545
Leu Tyr

Met Gin

Gly Asp

Ser Thr
610

Pro Val
625
Ser Ala

Phe Tyr

Asn ile

Tyr His
690

Ser Thr
705
Ala Arg

Thr Leu

Leu Trp

Ser

260

Pro

Val

Pro

Ser

Gly

340

Ala

Trp

Gly

Val

Val
420

Ala

Ala

Tyr

Val

Ser
500
Thr

Asn

Leu

Trp

Val
580
Thr

Val

Val

Leu

Trp
660
Lys

Arg

Thr

Gly

Gly
740
Arg

Ser

Pro

Leu

Thr

Pro
325
Asp

Phe

Asn

His

Phe
405
Asn

Val

Leu

His

Asp
485
Phe

Ala

Ala

Asn

Ser
565
Gin

Phe

Val

Ala

Asp
645
Glu

Ala

Leu

Val

Gly
725
Ser

Asp

Asn

Ala

Thr

Ser

310
Thr

Asn

Val

Leu

Lys
390
Lys

Val

Val

Ile

Trp
470
Ser

Arg

Ala

Gly

uly
550
Leu

Thr

Gin

Thr

Gly
630
Gly

His

Ile

Thr

Ala
710
Arg

Arg

SGly

Ser

Ser

Val

295

Ala

Thr

Leu

Ala

lie

375

Gln

Val

Thr

Ser

Asp
455
Glu

Pro

Leu

Leu

Pro

535
Asn

Gly

Pro

Leu

Val
615
Pro

Ser

Val

Ala

Val
695
Val

His

Ser

Gin

Ser

Leu
280
Thr

Ala

Ala

Ile

Pro
360
Ser

Thr

Thr

Val

Pro
440
Gly

Glu

Val

Thr

Ile
520
Asn

Gn

Pro

Tyr

Lys
600
Ile

Asp

Ser

Arg

Thr
680
Lys

Lys

Val

Thr

SSer
760

Gly Lys
265
Glu Leu

Pro Gly

Pro Ser

Pro Arg
330

Ile Thr
345
Ala Pro

His Pro

Leu Asn

Val Ser
410

Lys Pro
425
Gin Leu

Ser Gin

Ile Asn

Leu Arg
490

Val Thr
505
Val Asn

His Thr

Ser Ser

Gly Ser
570

Leu Iis
585
Val Thr

Val Gin

Lys Glu

Ser Ser
650

Gly Pro
665
Val Thr

Asp Gin

Lys Glu

Leu Val
730

Asp Asp
745
Pro Ala

Glu

Ser

Ser

Glu

315
Thr

Leu

Pro

Thr

Leu
395
Ser

Ala

Gin

Ser

Gly
475
Leu

Asp

Asn

Ile

Asp
555
Glu

Leu

Asp

Pro

Leu
635
Asp

Ser

Gly

Gin

Asn

715

Leu

Gin

Ala

Val

Ser

Thr
300
Ser

Val

Pro

Val

Asp
380
Ser

Glu

Arg

Glu

Thr
460
Pro

Ser

Ser

Ala

Thr
540
Asp

Gly

Ser

Ser

Glu
620
Ile

Asp

Ala

Leu

Gly
700
Asn

Pro

Arg

Gly

Leu

Val
285
Glu

Thr

Lys

Asp

Glu
365
Tyr

Gin

Asn

Arg

Leu
445
Asp

Phe

Asn

Asp

Val
525
Leu

His

Lys

Ala

Ser
605
Asn

Phe

His

Val

SGin
685
Leu

Ser

Asn

Ile

Asp
765

Met
270
Thr

His

Pro

Glu

Asn
350
Thr

Gin

Leu

Ala

Val
430
Thr

Asp

Ile

Leu Asp
495

Gly Ala
510
Asp Tyr

Pro Gin

Gin Ile

His Val
575

Met Gin
590
Arg Gin

Asn Arg

Pro Val

Gly Ile
655

Glu Met
670
Val Gly

Ser Ser

Pro Pro

Asn Ser
735

Val Ser
750
Val Ile

Ser

Glu

Ile

Glu
320
Thr

Val

Tyr

Glu

Val

400

Gly

Leu

Pro

Glu

Glu

480

Pro

Thr

Pro

Asn

Val

560

Val

Glu

Gin

Pro

Glu

640

Val

Glu

Thr

Thr

Arg

720

Ile

Tyr

Asp
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Giy Ser Asp
770

Val Tyr Thr
785
Thr Asp Thr

Leu Val Glu

Arg Lys Asp
835

Asp 3cr Asp
850

Thr Val Ile
865
Lys Ala Ala

Lys Ala Asp

Cys Leu Leu
915

Arg Cys Ile
930

Ile Trp Asp
945

Val Lau Ala

Cys Ile Cys

Thr Lys Tyr
995

Leu Ar; Pro
1010

Ser Lau Met
1025
Phe Ser Arg

Ser Val Ala Lcu Gin
,75

His Leu Ar; Val Thr
790

Thr Val Gin Val Gin
805
Thr Leu Gin Val Giy

825
Len Val Ar; Gin Leu.

840
Lys Val Gin Lye Ile

855
Phe Tyr Val Gin Ser

870
Val Aia Ar; Aen Leu
885
Leu Leu Phe Lys Val

905
Cys Ser Gly His Gly

920
Ser His Leu Trp Met

935
Glu Ser Asn Cys Giu

950
Thr Leu Ile Val Leu
965
Cys Lys Ar; Gin Lys

985
Ile Len Asp Asn Met

1000

Tyr Giy Ile Lys His
10i5

Ser Giu Ser Gin. Phe
1030

Lye Met Gin Ar; Gly
1045

Thr Asn Leu Vel
780

Ser Gin Gly Ala
795
Asp Pro Arg Lye

Gly Gin Leu Thr
830

Val Leu Len Asn
845

Ala His Ser Asp
860

Pro Pro Phe Lye
875
Met Ar; Len Ser

Ar; Val Asp Thr
910

Cys Asp Pro Leu
925

Asn Len Ile Gin
940

Ser Ile Phe Tyr
955

Gly Gly Phe Thr

Thr Lye Ile Ar;
990

Gin. Gin Gin Ar;
1005

Ser Thr Gin His
1020

Ser Asp Oin Asp
1035
Pro Lys Val Ser

Gin Gly

Ser Asp
800

Ser Gly
815
Gin Gin

Val Len.

Len Ser

Val Leu
880

Lys Gin
e89 
Ala Gly

Thr Lys

Arg Tyr

Val Thr
960

Trp Len.
575
Lye Lye

Met Glu

Asn 3cr

Ti Ile
1040

Met Aen
10551050

Gly Snr Ile Ar; Asn Gly Ala 5cr Phie Ser Tyr Cys Ser Lye Asp Ar;
10701060 1065

<210- 13
<211> 14
<212> PRT
<213> tetanus toxoid

<400> 13
Gin Tyr Ile Lye Aia Asn Ser Lys P1i Ile Sly Ile Thr Giu.
1 5 

<210> 14

<211> 21

<212> PRT

<213> Plasmodlum faiciperum

<400> 14
Asp Ile Gin Lye Lye ile Ale Lye Met Gin. Lys Ala Ger Ser Val Phe
1 5 10 

Aso Tel Vai Aen Ser

<210> 
<211> 16
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<212> PRT
<212> Streptococcus

<400> 
Gly Ala Val Asp Ser Lie Leu Gly Gly

1 5

<210> 16
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> pan-DR-binding epitope

<221> VARIANT
<222> 1, 13
<222> Xaa D-alanine or L-alanine

Val Ala Thr Tyr Gly Ala Ala
10 I

<221> VARIANT

<222> 3
<223> Xaa cyclohexylalanine, phenylalanine, or

tyrosine

<400> 16
Xaa Lys Xaa Val Ala Ala Trp

1 

<210> 17
<211> 14

<212> DNA
<213> Artificial Sequence

Thr Leu Lys Ala Ale Xaa

<220>
223>, OUIJA synthesis primer

<400> 17
ttttgatcaa gctt

<210> 18

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

c400> 18
ctaatacgac tcactatagg gctcgagcgg ccgcccgggc eq

<210> 19
<211> 22
<212> DNA
<213> Artificial Sequence

<220>

<223> Primer

<400> 19
gatcctgccc gg

<210> 

37/92



WO 2004/067716 WO 204/07716PCTIUS2004!001965

211I> 
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 
gtaatacgac tcactataacg gcagcgtggtcogcggccgag 

<210> 21
<211> 
<212> DNA,
<213>, Artificial Sequence

<220>
<223> Primer

<400> 21
ga toot 990 

<210> 22
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 22
ctaatacgac tcactataeeg go 22

<210> 23
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 23
togagoggoc goccgggcag ga 22

<210> 24
<211> 
<212> DNA
212> Artificial Sequence

<220>
<223> Primer

<400> 24
agcgtggtog oggcogegga 

<210> 
<211> 
<212> DNA
212> Artificial Sequence

<220>
<223> Primer

<400> 2S
atatocogo~ gctcgtcgtc gaoaa 
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<210> 26
<211> 26
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 26
agccacacgc agctcattgt agaagg 26

<210> 27
<21.1> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> Flag Tag

<400> 27
gattacaagg atgacgacga taag 24

<210> 28
<211> 4
<212> PRT
<213> Homo sapiens

<400> 28
Asn Ser Ser Val
1

<210> 29
<211> 4
<212> PRT

<213> Homo sapiens

<400> 29
Asn Glu Ser Ala
1

<210> 
<211> 4
<212> PRT
e213> Horno sapiens

<400> 

Asn Scr 6cr Gly
1

<210> 31
<211> 4
<212> PRT
<213> Home sapiens

<400> 31
Asn Leu 6cr Gln
1

<210> 32
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<211> 4
<212> PRT

<213> Homno sapiens

<400> 32
Asn Val Thr Val
1

210> 33
<211> 4

<212> PRT

<213> Homo sapiens

<400> 33
Asn Tyr Ser Phe
1

<210> 34
<211> 4
<212> PRT
<213> Homo sapiens

<400> 34
Asn Ser Thr Thr
1

<213> 
<211> 4
212> PRT

<213> Homo sapiens

<403> 3S
Asn His Thr Ile
1

33
<211:o 4
<212> PRT
<213> Homo sapiens

<400>, 33i
Asn Gin Ser Scr

<210> 37
<211> 4
<212> PRT
<213> Homo sapiens

<400> 37
Asn. kso Ser Pro
1

<210> 38
<211>. 4

<212> PRT
<213> Homo sapiens
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<400> 38
Asn Asn Ser Ile
1

<210:> 39
<211> 4
<212> PRT
<213>' Homo sapiens

<400>' 39
Asn Ser Ser Lau
1

<210> 
<211> 4
<212> PRT
<213> Homo saoiens

<400> 
Asn Gly Ser Ile
1

<210> 41
<211> 12
<212> PRT
<213> Homo saniens

<400> 41
Glu Giu Met Ser Glu Tyr Ser Asp Asp Tyr Ary Glu
1 5 

<210>' 42
<211> 11
<212> PRT
<213> Homo sapiens

<400> 42
Gla Tyr Ser Azp Asp Tyr Arg Glu Leu Glu Lys
1 5 

<210> 43
<211> 16
<212> PRT
<213>, Homo sapiens

<400:' 43
Asn Asn Ala Val Asp, Tyr Pro Pro Val Ala Asn Ala Gly Pro Asn His
1 S 10 

<210> 44
<211' 9
<212:, PPT
<213' Homo sapiens

<400> 44
Thr Gl-y Val Leu Ser Ser Leu Leu Lau
1 S
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<210> 4S

<211> 9
<212> PRT

<213> Homo sapiens

<400> 
Gly Val Len
1

<210> 46
<211> 9
<212> PRT
<213> Homo

<400> 46
Arg Lys Gln

1

Ser Ser Leu Leu Leu Lou

sapiens

Cys Ser Giu Cly Arg Thr

<210> 47
<f211>: 9

<212> PRT
<213> H-omo sapiens

<400> 47

Gly Arg Thr
1

Tyr Sex Asn Ala Val lie

<210> 48

<211> 9
<212> FRT
<213> H-omo sapiens

<400> 48

Asn Ala Val Ile Sex Pro Asn Leu Gin

<210> 49

<211> 9
<212> PRT
<213> Homo sapiens

<400> 49
Ile Met Arg
I

Val Sex His Thr Phe Pro

<210> 
<211> 9
<212>, PRT
<213> -Homo sapiens

<400> 
Cys Cys Agp Leu Sex Sex Cys Asp Leu

<210> 51
<211> 9
<212> PRT

42/92



WO 2004/067716 WO 204/07716PCTIUS2004!001965

<213, HOMnO sapiens

<400> 51
Cys Asp Leu Ser Ser Cys Asp Leu Ala

1 

<210> 52
<211> 9
<212> PRT
<213> HOrnO sapiens

<400> 52
Cys Tyr Leu Val Ser Cys Pro His Lys

1 

<210> 53
<211> 9
<212> PRT
<213> Horno sapiens

<400> 53
Gly Pro Ile Arg Ser Tyr Leu Thr Phe

1 

<210> 54
<211> 9
<212> PRT
<213> Horno sapiens

<400> 54
Leu Asn Arg G31v Ser Pro Ser Gly Ile

1 

<210> 
<211> 9
<212> PRT

<1>Horno sapiens

<400> 
Arg Gly Ser Pro Ser Gly Ile Trp Gly

1 

<210> 56
<211> 9
<212> PRT
<213> Horns sapiens

<400> 56
Tie Trp Gly Asp Ser Pro Glu Asp Ile

1 

<210> 57
<211> 9
<212> PRT
<213> Homno sapiens

<400> 57
Leu Glu C31u Met Ser Glii Tyr Ser Asp
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<210> 53
<211> 9
<212> PRT
<213> Homo sapiens

<400> 58
Met Ser Glu Tyr Ser Asp Asp Tyr Arg
1. 

<210> 59
<211> 9
<212> PRT
<213> Homo sapiens

<400> S9

Leu Lau Gln Pro Ser Gly Lys Oln Clu
1 

<210> 
c211> 9
<212> PRT
<213> Homno sapiens

<400> 
Glu Pro Arg Gly Ser Ala Glu Tyr Thr

1 

<210> 61
<211> 9
<212> PRT
<213> H4omo sapiens

<400> 61
Leu Lau Pro Gly Ser Glu Gly Ala Phe

<210> 62
<212> 9
<212> PRT
<213> Homno sapie-ns

<400> 62
Gly Ala Phe

1
Asn Ser Ser Val Cly Asp

<210> 83
<211> 9
<212> PRT
<213> Horno sapiens

<400> 63
Ala P'ne Asn Ser Ser

1 
Val Gly Asp Ser

<210> 64
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<211>' 9
<212:' PRT1
<213> Homo sapiens

<400>' 64
Ser Val Gly Asp Ser Pro Ala Val Pro

1 

<210> 6S
<211> 9
<212> PRT
<213> Homno sapiens

<400> 
Tyr L~u Asn Glu Ser Ala Ser Thr Pro
1

<210> 66
<211> 9
<212> PRT
<213> Homo sapiens

66
Asn Glu Ser Ala Sar Thr Pro Ala Pro
1 

<210:' 67
<211: 9
<212>' PRT
<213:' Homo sapiens

<400:' 67
TLeu Pro) Glu Ary Ser Val Leu ILeu Pro
1 

<210> G8
<211>' 9
<212> PRT
<213:' Homo sapiens

<100> GS
Pro Thr Thr Pro Str Ser Gly Glu Val

1 

<210> 69
<211> 9
<212> PRT
<213> Homno sapiens

<400> 69
Thr Thr Pro Per Ser Gly Glu Val Leu

1 

<210:' 

<212>' PRI
<213> Horno sapiens

45/92



WO 2004/067716 WO 204/07716PCTIUS2004!001965

'<400> 
Lys Clu Lys

I
Ala Ser Gin Leu GIln Glu

<210> 71
<211> 9
<212> PRT
<212> Homo sapiens

<400> 71
Ser Ser Asn Ser Ser
1I

<21C'> '72
<211> 9
<212> PRT
<213> Homo sapiens

<400> 72
Val Leu Met Pro Ser

1 

<210> 73
<211> 9
<212> PRT
<213> Homo sapiens

Gly Lys Glu Val

His Ser Leu Pro

<400> 73
Met Pro Ser

1
His Ser Lou Pro Pro Ala

<210> 74
<211> 9
<212> PRT
<213> Homo sapiens

<400> 74
Leu Pro Pro

1
Ala Ser Leu Clu Leu Ser

<210> 
<211> 9
<212> PRT
<213> Homo zsapiens

<400> 
Ser Leu Clu
1

<210> 76
<211> 9
<212!: PRT
<213> Mono

Leu Ser Ser Val Thr Val

sapiens

<400> 76
Leu Glu Leu Ser Ser Val Thr Val Glu

1 S
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<210> '77
<211> 9
<212> PRT
,f213> Homo sapiens

<400> 77
Thr Val Glu Lys Ser Pro Val Leu Thr

1 

<210> 78
<211> 9
<212> PPT
<213> Homo sapiens

<400> 78
Val Thr Pro Gly Ser Thr Glu His Ser

<210> 79
<211> 9
<212> PRT
<213> Homno sapiens

<400> 79
Ser Thr Glu His Ser Ile Pro Thr Pro

1 S

<210> 
<211> 9
<212> PRT
<213> Homo sapiens

<400> 
Thr Pro Pro Thr Ser Ala Ala Pro Ser

1 

<210> 81
<211> 9
<212> PRT
<213> Home sapiens

<400> 81
Ser Ala Ala Pro Ser Glu Ser Thr Pro

1 S

<210> 82
<211> 9
<212> PRT
<213> Homo sapiens

<400> 82
Ala Pro Ser Glu Ser Thr Pro Ser Glu
1

<210> 82
<211> 9
<212> PRT
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<213> H-omo sapiens

<400> 83
Glu Ser Thr Pro Ser Glu Leu Pro Ile

1 

<210> 84
<211> 9
<212> PRT
<213> homeo sapiens

<400> 84
Glu Leu Pro Ile Ser Pro Tim Thr Ala

1 

<210> 
<211> 9
<212> PRT
<213> Homno sapiens

<400> 
Ciu Lau Thr

I
Val Ser Ala Gly Asp Asn

<210> 86
<211> 9
<212> PRT
<213> Homo sapiens

<400> 86
Trp Asn Leu
1

<210> 87
<21a> s
<212> PRT
<213> Homo

<400> 87
Thr Lau Asn
1

Ile Ser His Pro Thr Asp

sapiens

Lau Ser Gin Lau Ser Val

<210> 88
<211> 
<212> PRT
<213> Homno sapiens

<400> 88
Lau Ser Gin

I
lieu 5er Val Gly Lau Tyr

<210> 89
<211> 9
<212> PRT
<213> Homno sapiens

<400> 89
Lys Val Tim Val Ser Ser Giu Asn Ala
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<z210> S0
<211> 9
<212> PRT
<213> Horno sapiens

<400> 
Val Tb~r Val
1

Ser Ser GlU ASn Ala Phe

<210> 51
<211> 9
<212> PRT
<213> Horno sapiens

<400> 91
Val Ala Val

1
Val Ser Pro Gin Leu Gin

<210> 92
<211> 9
<212> PRT
<213> Horno sapiens

<400> 92
Leu Pro Leu
1

Phr Ser Ala Leu Ile Asp

<210> 93
<211> 9
<212> PRT
<213> Porno sapiens

<400> 93
Leu Ile Asp GLy Ser Gin Per Thr Asp

<210> 94
<211> 9
<212> PAT
<213> Rorno sapiens

94
Asp Gly Ser Gin

I
Per Thr Asp Asp Thr

<210> 
<211> 9
<212> PRT
<2113> Horno sapiens

<400;> 
Thr Glu Ile Val Per Tyr His Trp Giu

<210> 96
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9
<:212> LORT
<213> Homo sapiens

<400> 96
Glu Glu Lys Thr Ser

<1C>

<211> 97

<212> PRT
<213> Homno sapiens

':400> 97
Thr Ser Val Asp Sai-

1 

<210> -98
<211> 9
<212> PRT
<213> Homno sapiens

PCT/US2004!001965

Val Asp Ser Pro

Pro Val Laul Arg

.98
Val Leu Arg

I
Leu Ser Asn Lau Asp Pro

S

':210> 99
':211> 9
<21Z> PRT
<213> Homno saniens

':4005 99
Pro Gly Asn Tyr Ser Phe Arg Leu Thr

1 

<:210> 100
<:211> 9
<212> PRT
<:213> Homno Eapiens

<f400-> 100
Thr Val Thr

1

<210> 101
<211> 9
':212> PRT
':213> Horno

Asp Ser Asp Gly Ala Thr

saniens

<400> 101
Gly Ala Thr
1

Asn Ser Thr Thr Ala Ala

<210>
<211>
<212>
':213>

102
9
PRT
Homno sapiens
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<400> 202
Leu Pro Gin Asn Ser Ile Thr Leu Asn

1 

<210> 203
<211> 9
<212> PRT
<213> Homo sapiens

<4005 103
Asn Gly Asn Gin Ser Ser Asp Asp Hi-s

1 

<210> 104
<211> 9
<212> PIZT
<213> Horno sapiens

<400> 104
*G1y Asn Gin Ser Ser Asp Asp His Gin

1 

<210> 105
<211> 9
<212> PRT
<213> Homno sapiens

<400> 105
Leu Tyr Glu Trp Ser PLeu Gly Pro Gly

I S

210> 106
<211> 3
<212.> PRT
<213> Horno sapiens

<400> 106
Leu Gly Pro Gly Ser Glu Gly Lys His

1 

<210> 107
<211> 9
<212> PRT
<213> Horno sapiens

<400> 107
Tyr Leu His Leu Ser Ala Mest Gin Glu

1 

<210> 108
<211>, 9
<212> PRT
<213> Horno sapiens

<400> 208
Lys Val Thr Asp Ser Per Arg Gin Gin

1 
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<210>

<211>

<212>

<213>
PRT
Homno sapiens

<400> 109
Val Thr Asp Sar Ser Arg Gin Gin Oar

<210> 110
<211> 9
<212> PRT
<213> HOrnO sapiens

<400> 110
Ser Arg Gin Gln Ser Thr Ala Val Val

1 

<210> Ill
<211> 9
<212> PRT
<213> Horno sapiens

<400> Ill
Phe Pro Val Glu Ser Ala Thr Leu Asp

<210> 112

<211> 9
<212> PRT
<213> Horno sapiens

<400> 112

Thr Ltu Asp
1

Gly Ser Ser Oar Ser Asp

<21a> 113
<211> 9
<212> PRT
<213> HOMnO sapiens

<400> 113
Leu Asp Gly Ser Oar Oar Sar Asp Asp

<210> 114
<211>, 9
<212> PRT
<213> Porno sapiens

<400> 114
Asp Gly Ser Ser Ser Oar Asp Asp His

<210> 115
<211> .9
<212> PRT
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<213> HOMO sapiens

<400> 115
Gly Ser Ser Ser Ser Asp Asp His Gly
1 S

<210> 116
<211> 9
<212> PRT
<213> Horno sapiens

<400> 116
Val Arg Giy Pro Ser Ala Val Giu Met

1 

<210> 217
<211> 9
<212> PHT
<213> Horno sapiens

<400> 11V
Gin Gin Gly Leu Ser Ser Thr Ser Thr

1 

<210> 11B
<211> 9
<212> PRT
<213> Homo sapiens

<400> 118
Gin Gly Leu Ser Ser The Ser Thr Leu

1 

<210> 119
<211> 9
<212> PRT
<213> Homo sapiens

<400> 119
Leu Ser Ser Thr Ser The Len The Val
1 

<210> 120
<211> 9
<212> PRT
<213> Horno sapiens

<400> 120
Lys C-in Asn Asn Ser Pro Pro Arg Ala
1

<210> 121
<211-- 9
<212> PRT
<213 Horno sapiens

-<400> 121
Leo Pro Asn Asn Se Ile Thr Leu Asp
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1 

<210> 122
<211> 9
<212> PRT
<2113> H-omo sapiens

<400> 122
Thr Leu Asp

I
Gly Ser Arg Ser Thr Asp

<210> 123
<211> 9
<212> PRT
<213> Homo sapiens

<400> 123
Asp Gly Ser

1
Arg Ser Thr Asp Asp Gin

<210> 124
<211> 9
<212> PRT
<213> H-omo sapiens

<400> 124
Gin Arg Ile

1
Val Ser Tyr Leu Trp Ile

<210> 125
<211> 9
<212> PRT
<213;> Homo sapiens

<400> 125
Arg Asp Gly

1
Gin Ser Pro Aia Ala Gly

S

<210> 126
<211> 9
<212> PRT
<212> Homno sapiens

<400> 126
Vai Ile Asp

I
Giy Ser Asp His Ser Val

<210> 127
<211> 9
<212> PRT
<213> Homno sapiens

<400> 127
Gly Ser Asp His Ser Val Ala Leu Gin

1 

<2110> 128
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<211> 9
<212> PRT
<213> Homo sapiens

<400> 228
Arg Val Thr Asp Ser Gin City Ala Ser

<210> 229
<211> 9
<212> PRT
<213> Horno sapiens

<400> 129
Ser Gin Gly Ala Ser Asp Thr Asp Thr

<210> 130
<211> 9
<212> PRT
<213> Horno sapiens

<400> 130
Asp Pro Arg Lys Ser Gly Leu Val Glu

<210> 131
<211> 9
<212> PRT
<213> Homo sapiens

<400> 131
Asn Val Leu Asp Ser Asp Ile Lys Val

<210> 132
<211> 9
<212> PRT
<213> Homo) sapiens

<400> 132
Ile Arg Ala
1

<210> 133
<211> 9
<212> PRT
<213> 4orno

<400> 133
His Sex Asp
1

His Ser Asp Leu Ser Thr
S

sapiens

Leu Ser Thr Val Ile Val

<210> 134
<211> 9
<212> FRI
<213> Porno sapiens
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<400> 134
Phe Tvr Val Gln Ser Arg Pro Pro Phe

1 

<210'> 135
<211> 9
<212> PRT
<212> H-omo sapiens

<400> 135
His Met Arg Leu Ser Lys Glu Lys Ala

1 

<210> 136
<211> 9
<212> PRT
<212> Homo sapiens

<400> 136
Leu Leu Lys Cys Ser fly Fis fly His
1 S

<210> 137
<211> 9
<212> PRT
<213> Homo sapiens

<400> 137
Arg C'Ys Ile Cys Sei: His Leu Trp Met
1 

<210> 138
<211> 9
<212> PRT
<213> Homno sapiens

<400> 138
Trp Asp fly flu Ser Asn Cys flu Trp

1 

<210> 139
<211> 9
<212> PRT
<213> Homon sapiens

<400)> 139
Asn Cys Gin Trp Ser Ile Phe Tyr Val

1 

<210> 140
<211> 9
<212> PRT
<213> Homno sapiens

<430> 140
Ile Ly's His Arg Ser Thr flu H-is Asn
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<210> 141
<211> 9
<212> PPT
<213> Homo sapiens

<400> 141
Thr Glu His Asn Se- Ser Leu Met Val

1 S

<210> 142
<211> 9
<212> PRT
<213> Homo sapiens

<400> 142
Gin His Asn Ser Ser Leu Met Val Ser

1 

<210> 143
<211> 9
<212> PRT
<213> H~omo sapiens

<400> 143
Ser Leu Met Val Ser Glu Ser Glu Phe

1 S

<210>, 144

<211> 9
<212> PRT
<213> Hcmo sapiens

<400> 144
Met Vral Ser Glu Ser Gin Phs Asp Ser

1 

<210> 145
<211> 9
<212> PRT
<213> Homino sapitens

<400> 145
Ser Gin Phe Aksp Ser Asp Gin Asp Thr

1 

<210> 146
<211> 9
<212> POT
<213> Homo sapiens

<400> 146
Asp Thr Ie The Ser Ary Glu Lys Met

1 

<210> 147
<211> 3
<212> POT
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<212> Homno sapiens

<400> 147
Asn Pro Lys Val Ser Met Asn Gly Ser

<210> 148
<211> 9
<212> PRT
<213> Horno sapiens

<400> 148
Ser Mest Asn Gly Ser Ile Arg Asn Gly

<210> 149
<211> 
<212> PRT
<213> Horno sapiens

<400> 149
Arg Asn Gly Ala Ser Phe Ser Tyr Cys

<210> 150
<211 9
<212> PRT
<213> Horno sapiens

<400> 150
Gly Ala Ser Ph-e Ser Tyr Cys Ser Lys

<210> 151
<211> 8
<212> PRT
213> Horno sapiens

<400> 351
Phe Sex Tyr
1

Cys Ser Lys Asp Arg

<210> 152
<211> 9
<212> PRT
<213> Horno sapiens

<400> 152
Met Ala Pro Pro Thr Gly Val Leu Ser

<210> 253
<211> 9
<212> PRT
<213> Horno sapiens

<400> 153
Leu Leu Leu Val Thr Ile Ala Gly Cys
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1 

<210> 154
<211> 9
<212> PRT

<213> Homo sapiens

<400> 154
ger Glu Gly Arg Thr Tyr Ser Asn Ala

1 

<210>, 255
<211> 9
<212> PRT
<213> Homo sapiens

<400> 155
Pro Asn Leu Glu Thr Thr Arg Ile Met
1

<210> 156
<211> 9
<212> PRT
<213> H-omo sapiens

<400> 156
Asn Leu Glu Thr Thr Arg Ile Met Arg

1 

<210>: 157
<211> -9
<212;> PRT
<213> Homo sapiens

<400> 157
Arg Vol Ser His Thr Phe Pro Vol Val

1 

<210> 158
:211> 9
<212>- PRT
<213> Momo sapiens

<400> 158
Val Val Asp Cys Thr Ala Ala C3TS Cys

1

210> 159
<21a> 9
212> PRT

<212> Hiomo 

<400> 159
Arg Ser Tyr Lell Thr Phe Vol Leu Arg

210> 160
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P

<212> PRT
<213> H-omo sapiens

<400> 160
Ser Ala Glu Tyr Thr Asp Trp Gly Leu

I S

<210> 161
<211> 9
<212> PRT
<213> Homo sapiens

<400> 161
Val Pro Ala Glu Thr Gin Gin. Asp Pro
1 

<210> 162
<211> 9
<2112> PRT
<213> Homo sapiens

162
Glu Ser Ala Ser Thr Pro Ala Pro Lys

<210> 163
<211> 9
<212>- PRT
<213> Homo sapiens

<400> 163
Leu Pro Leu Pro Thr Thr Pro Ser Per

1 

<210> 164
<211> 9

PRT
<213> Hemo sapiens

<400> 164
Pro Leu Pro Thr Thr Pro Per Per Gly

<210> 165
<211> 9
<212> PRT
<213> Homo 

<400> 165
Leu Ser Ser Val Thr Val Glu Lys Ser
1 S

<210> 166
<211> 9
<212> PRT
<213> Homo sapiens
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<400> 166
Ser Pro Val Lau Thr Val Thr Pro Gly

1 

<210> 167
<21a> 9
<212> PRT
<213> Homo sapiens

<400> 167
Val Lau Thr Val Thr Pro Gly Ser Thr

1 

<210> 168
<211> 9
<212> PRT
<213> H{omo sapiens

<400> 168
Thr Pro Gly Ser Thr Glu His Ser Ile

PCT/US2004!001965

<210> a69
<211> 9
<212> PRT
<213> Homo sapiens

<400> 169
His 3cr Ile

I
Pro Thr ?ro Pro Thr Ser

<210> 170
<211> 9
<212> PRT
<213> Homo sapiens

<400>, 170
Pro Thr Pro Pro Thr Ser Ala Ala Pro

<210> 171
<211'> 9
<212> PRT
<213> Homo sapiens

<400> 171
Pro Ser Glu Ser Thr Pro Per Glu Leu

1 

<210> 172
211> 9

<212> PPT
<213> Homo sapiens

<400> 172
Pro Ile Ser Pro Thr Thr Ala Pro Arg
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<210> 173
<211> 9
<212> PPT
<213> Homno sapiens

<400> 173
Ile Ser Pro Thr Thr Al1a Pro Arg Thr

1 

<210> 174
<211> 9
<212> PRT
<213> Homo sapiens

<400> 174

Thr Ala Pro Arg Thr Val Lys Glu Leu

1 

<210> 175
<211> 9
<212> PRT
<213> Homno sapiens

<400> 175
Val Lys Glu Leu Thr Val Ser Ala Cly

1 

<210> 176
<211> 9
<212> PRT
<213> Homo sapiens

<400> 176
Asn Leu Ie Ile Thr Leu Pro Asp Asn

1 

<210> 177
<211> 9
<212> PRT
<213?- Homo sapiens

<400> 177
Pro Pro Val Glu Thr Thr Tyr Asn Tyr

1 

<210> 178

<211> 9
<212>, PRT
<213> Htomo sapiens

<400> 178
Pro Val Glu Thr Thr Tyr Asn Tyr Cln

1 

<210> 179
<211;, 9
<212> PRT
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<213> Homno sapiens

<400>.2719
Ile Ser H-is Pro Thr Asp Tyr Gin Gly
1

c210> 180
<2.11> 9
<212> PRT
<213> Homo sapiens

<400> 180
Gly His Lys Gin Thr Leu Asn Leu Ser

1 

<210> 181
<211> 9
<212> PRT
<213> Homo sapiens

<400> 101
Val Phe Lys Val Thr Vral Ser Ser Ciu

1 

<210> 182
<211> 9
<212> PHT
<213> Homo sapiens

<400> 182
Phe Val Asn Val Thr Val Lys Pro Ala
1I

<213> 183
<211l> 9
<212> PRT
213> I-omo sapiens

<400> 183
Leu Gin Giu Leu Thr Leu Pro Leu Thr

1 

<210> 184
<211> 9
<212> PRT
<213> Homo sapiens

<400> 184
Thr Leu Pro Leu Thr Ser la Leu lie

1 

<210> 185
<211> 9
<212> PRT
<213-- HoImo sapiens

<400.- 185
Gly Ser Gin Ser Thr Asp Asp Thr Glu
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<210> 186
<211> 9
<212> PRiT
<213> Homo sapiens

<400> 186
Ser Thir Asp Asp Thr Glu Ile Val Ser

1 

<210> 287
<211> 9
<212> PRT
<213> Homo sapiens

<400> 187
Ile Glu tGlU Lys Thr Ser Val Asp Ser
1 

<210> 188
<211> 9
<2.12> PRT
<2113> Homo sapiens

<400> 188
Ary Leu Thr Val Thr Asp Ser Asr Gly

1 

<210> 189
<211> 9
<212>. PRT
<213> Homo sapiens

<400> 189
Ser Asp Gly Ala Thr Asn Ser Thr Thr

1 

190
<211> 9
<212> PRT
<213> Homo sapiens

<400> 190
Ala Thr Asn Ser Thr Thr Ala Ala Leu

1I

<210> 191
<211> 9
<212>: PRT
<213> Homo sapiens

<400> 191
Thr Asn Ser 'Thr Thr Ala Ala Leu Ile

<210> 192
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<211> 9

<212> PRT

<213> Homo sapiens

<400> 192

Gly Pro Asn His Thr Ile Thr Leu Pro

1 

<210> 193

<211> 9

<212> PRT

<213> Homo sapiens

<400> 193

Asn His Thr Tie Thr Len Pro Gin Asn
1 

<210> 194

<211> 9

<212> PRT

<213> Homo sapiens

<400> 194

Gin Asn Ser Ile Thr Leu Asn Gly Asn

1 

<210> 195

<211> 9

<212> PRT

<213> Homo sapien

<400> 195

Gin Gly Val Gin Thr Pro Tyr Leu His
1 

<210> 196

<211> 9

<212> PRT

<213> Homo sapiens

<400> 196

Glu Gly Asp Tyr Thr Phe Gin Leu Lys
1 

<210> 197

<211> 9

<212> PRT

<213> Homo sapiens

<400>- 197

Gin Leu Lys Val Thr Asp Ser Ser Arg

1 

<210> 198

<211> 9

<212> PRT

<213> Home sapiens
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<400> 198
Arg Gin Gin Ser Thr Ala Val Val Thr
1 

<210> 199
<211> 9
<212> PRT
<213> Homo sapiens

<400> 199
Thr Ala Val Val Thr Val Ile Val Gin

1 

<210> 200
<211> 9
<212> PRT
<213> Homo sapiens

<400> 200
Val Glu Ser Ala Thr Leu Asp Gly Ser

1 

<210> 201
<211> 9
<212> PRT
<213> Homo sapiens

<400> 201
Lys Ala Ile Ala Thr Val Thr Gly Leu

1 

<210> 202
<211> 9
<212> PRT
<213> Homo sapiens

<400> 202
Ile Ala Thr Val Thr Gly Leu Gin Val
1 

<210> 203
<211> 9
<2123 PRT
<213> Homo sapiens

<400> 203
Leu Gln Val Gly Thr Tyr His Phe Arg

1 

<210> 204
<211> 9
<212> PRT
<213> Homo sapiens

<400> 204
His ?he Arg Leu Thr Val Lys Asp Gln

1 
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<210> 205
<211> 9
<212> PRT
<213> H~omo sapiens

<400> 205
Gly Leu Ser Ser Thr Ser Thr Leu Thr

<210> 206
<211> 9
<212> PRT
<213> Hoamo sapiens

<400> 206
Ser Ser Thr
1

<210> 207
<211> 9
<212> PRT
<213> Homo

<400> 207
Thr Ser Thr
1

Ser Thr Leu Thr Val Ala

sapiens

Leu Thr Val Ala Val Lys

<210> 208
<211> 9
<212> PRT
<213> Homo sapiens

<400> 208
Asn Asn Ser Tie Thr Leu Asp Gly Ser

<21C> 209
<211> 9
<212> PRT
<213> Homo sapiens

209
Gly Ser Arg Ser Thr Asp Asp Gin Arg

1 

<210> 210
<211> 9
<212> PRT
<213> Homo sapiens

<400> 210
Ala Leu Gin Leu Thr Asn Leu Val Glu

<210> 211
<211> .9
<212> PRT
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<213> Homo sapiens

<400> 211
Glu Gly Val Tyr Thr Phe His Leu Arg
1 

<210> 212
<211> 9
<212> PRI
<213> Homo sapienz

<400> 212
His Lou Arg Val Thr Asp Ser Gin GIly

1 

<2109> 213
<211> 9
<212> PIT
<213> Homo sapiens

<400> 213
Gly Ala Ser Asp Thr Asp Thr Ala Thr

1 

<210> 214
<211> 9
<212> PRT
<213> Homo sapiens

<400> 214
Sar Asp Thr Asp Thr Ala Thr Val Gin

1 

<210> 215
<211> 9
<212> PRT
<213> Homo sapiens

<400> 215

Thr Asp Thr Ala Thr Vol Gin Val Gin
I S

<210> 216

<211> 9
<212> PRT
<213> Homo sapiens

<400> 216
Leu Val Glu Leu Thr Len Gin Val Gly
1 S

<210> 217

<211> 9
<212> PRT
<213> Homo sapiens

<400> 217
Val Gly Gin Leu Thir Gin Gin Arg Lys
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<210> 218
<211> 9
<212> PRT
<213> Homo sapiens

<400> 218

Gin Arg Lys
1

Asp Thr Leu Val Arg Gin

<210> 219

<211> 9

<212> PRT
<213> Homo sapiens

<400> 219
Ser Asp Leu Ser Thr Val Ile Val Phe

1 

<210> 220

<211> 9

<212> PRT
<213> Homo sapiens

<400> 220
Leu Arg Val Asp Thr Ala Gly Cys Leu

1 

<210> 221

<211> 9
<212> PRT
<213> Homo sapiens

<400> 221
Cys Asp Pro Leu Thr Lys Arg Cys Ile
1 

<210> 222

<211> 9
<212> PRT

<213> Homo sapiens

222
Ile Phe Tyr Val Thr Val Leu Ala Phe

1 

<210> 223

<211> 9

<212> PRT
<213> Homo sapiens

<400> 223

Val Leu Ala Phe Thr Leu Ile Val Leu

<210> 224
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<211> 9
<212> PRT
<213> Rorns sapiens

<400> 224
Leu Ile Val Leu Thr Gly Gly Phe Thr
1I

<210> 225
<211> 9
<212> PRT
<2135 Horno sapiens

<400> 225
Thr Gly Gly Phe Thir Trp Leu Cys Ile

<210> 22G
<211> 9
<212> PRT
<213> Horns sapiens

e400> 22G
Arg Gin Ly5 Arg Thr Ly6 Ile Arg Lys

1 

<210> 2217
<211> 9
<212> PRT
<213> Horns sapiens

<400> 2127
ile Arg Lys Lys Thr Lye TPyr Thr Ile

1 

<210> 228
<211> 9
<212> PP.T
<213> H~oms sapiens

<400> 228
Lys Thr Lys Tyr Thr Ile Leu Asp Asn

I S

<210> 229
<211> 9
<212> PRT
<213> Horns sapiens

<400> 229
Lys His TArg Ser Thr Giu H-is Asn ser
1

<210> 220
<211> 9
<212> PRT
<213> Horns sapiens
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<400> 230
Ser Asp Gin Asp Thr Ile Phe Ser Arg

<210> 231
<211> 9
<212> PRT
<213> Homo sapiens

<400> 231
Glu Gly Arg Thr Tyr Ser Asn Ala Val

1 

<210> 232
<211> 9
<212> PRT
<213> Homo sapiens

<400> 232
Giu Cly Arg Cys Tyr Leu Val Ser Cys

1 

<210> 233
<211> 9
<212> PRT
<213> H-omo sapiens

<400>' 233
Pro Ile Arg Ser Tyr Leu Thr Phe Val

1 

<210> 234
<211> 9
<212> PRT
<213> Hono sapiens

<400> 234
Gi1n Leu Leu Asp Tyr Gly Asp Met Met

1 S

<210> 235
<211> 9
<212> PRT
<213> Hono sapiens

<4100> 23S
Giu Mat Ser Giu Tyr Ser Asp Asp Tyr

1 

<210> 236
<211> 3
<212> PRT
<213> Homo sapiens

e400> 234
Tyr Ser Asp Asp Tyr Arg Giu Leu Glu

I S
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<210> 237

<211> 9
<212> PRT

<213> H-omno sapiens

<400> 237

Gly Ser Ala Glu Tyr Thr Asp Trp Gly
1 

<210> 238
<211> 9
<212> PRT
<213> Homo sapiens

<400> 238
Pro Glu Leu His Tyr Leu Asn Glu Ser

1 

<210> 239
<211> 9
<212> PRT
<213> Homno sapiens

239
Val C-lu Thr Thr Tyr Asn Tyr Glu Trp

1 

<210> 240
<211> 9
<212> PPT
<213> H-omo sapiens

<400> 240
Thr Thr Tyr Asn Tyr Glu Trp Asn Leu

1 

<210> 241
<211> 9
<212> PRT

<213: Horno sapiens

<400> 241
His Pro Thr Asp Tyr Gin Gly Giu Ile
1 

<210> 242
<211> 9
<212> PRT
<213>- Homno sapiens

<400> 242

Ser Val Gly Leu Tyr Val Phe Lys Val

<210> 243
<211> 9
<212> PPT
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<213> Homo sapiens

<400> 243
Glu Ile Val Ser Tyr His Trp Glu Glu

<210>; 244
<211> 9
<212>: PRT
<213> Homo sapiens

<400> 244
Asp Pro Gly Asn Tyr Ser Pho Arg Leu

<210> 245
<211> 9
<212> PRT
<213> Homo sapiens

<400> 245
Asn Ala Val Asp Tyr Pro Pro Val Ala

1 

<210> 246
<211> 9
<212> PRT
<213> H-omo sapiens

<400> 246
Gin Ile Val Leu Tyr Giu Trp Ser Leu

<210> 247
<212> 9
<212> PRT
<213> Homo sapiens

<400> 247
Val Gin Thr Pro Tyr Leu His Leu Ser

1 

<210> 248
<211> 9
<212> PRT
<213> Homo sapiens

<400> 248
Gin Giu Giy Asp Tyr Thr Phe Gin Leu

1 

<210> 249
<211> 9
<212> PRT
<213> Homno sapiens

<400> 249
Gly Ile Vai Phe Tyr His Trp Giu His
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1 

<210> 250
<211> 9
<212> PRT
<213> Hoamo sapie ns

<400> 250
oin Val Gly Thr Tyr His Phe Arg Leu
1 

<210> 251
<2111> 9
<212> PRT
<213> Hoamo sapiens

251
Arg Ile Val Ser Tyr Lell Trp Ile Ary

1 

<210> 252
<211> 9
<212> PRT
<213> Hoamo sapiens

<400> 252
Val Glu Gly Val Tyr Thr Phe His Leu

1 

<210> 253
<211> 9
<212> PRT
<213> Homo sapiens

<400> 253
Val le Val Phe Tyr Val Gin Ser Arg

1 

<210> 254
<211> 9
<212> PRT
<213> Homo sapiens

<400> 254
Leu Ile Gin Arg Tyr Ile Trp Asp Cly
1 

<210o> 255
<211> 9
<212> PRT
<213> Homo sapiens

<400> 255
Trp Ser Ile Phe Tyr Val Thr Val Leu

1 

<210> 256
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<211> 9

<212> PRT

<213> Homo sapiens

<400> 256

Lys Lys Thr Lys Tyr Thr Ile Leu Asp
1 

<210> 257

<211> 9

<212> PRT

<213> Homo sapiens

<400> 257

Leu Arg Pro Lys Tyr Gly Ile Lys His

1 

<210> 258

<211> 9
<212> PRT

<213> Homo sapiens

<400> 258
Ala Ser Phe Ser Tyr Cys Ser Lys Asp
1 

<210> 259
<211> 1072
<212> PRT
<213> Homo sapiens

<400> 259
Met Ala Pro Pro Thr Gly Val Leu Ser Ser Leu Leu Leu Leu Val Thr
1 5 10 

Ile Ala Gly Cys Ala Arg Lys Gin Cys Ser Glu Gly Arg Thr Tyr Ser
25 

Asn Ala Val Ile Ser Pro Asn Leu Glu Thr Thr Arg Ile Met Arg Val
40 

Ser His Thr Phe Pro Val Val Asp Cys Thr Ala Ala Cys Cys Asp Leu
55 

Ser Ser Cys Asp Leu Ala Trp Trp Phe Glu Gly Arg Cys Tyr Leu Val
70 75 

Ser Cys Pro His Lys Glu Asn Cys Glu Pro Lys Lys Met Gly Pro Ile
90 

Arg Ser Tyr Leu Thr Phe Val Leu Arg Pro Val Gin Arg Pro Ala Gin

100 105 110
Leu Leu Asp Tyr Gly Asp Met Met Leu Asn Arg Gly Ser Pro Ser Gly

115 120 125

Ile Trp Gly Asp Ser Pro Glu Asp Ile Arg Lys Asp Leu Pro Phe Leu
130 135 140

Gly Lys Asp Trp Gly Leu Glu Glu Met Ser Glu Tyr Ser Asp Asp Tyr
145 150 155 160

Arg 3lu Leu Glu Lys Asp Leu Leu Gin Pro Ser Gly Lys Gin Glu Pro
165 170 175

Arg Gly Ser Ala Glu Tyr Thr Asp Trp Gly Leu Leu Pro Gly Ser Glu
180 185 190

Gly Ala Phe Asn Ser Ser Val Gly Asp Ser Pro Ala Val Pro Ala Glu
195 200 205

Thr Gin Gin Asp Pro Glu Leu His Tyr Leu Asn Glu Ser Ala Ser Thr
210 215 220

Pro Ala Pro Lys Leu Pro Glu Arg Ser Val Leu Leu Pro Leu Pro Thr
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225 230 235 240
Thr Pro Ser Ser Gly Giu Val Leu Gin Lys Gin. Lys Ala Ser Gin Lou

245 250 255
Gin Gin Gin Ser Ser Asn Ser Ser Cly Lys Gin Val Len Met Pro Ser

260 265 270
His Ser Len Pro Pro Ala Ser Len Gin Lou Ser Ser Val Thr Val Giu

275 280 285
Lys Ser Pro 'Val Leu Thr Val Thr Pro Gly Ser Thr Gin His Ser Ile

2 S50 295 300
Pro Thr Pro Pro Thr Ser Ala Ala Pro Ser Glu Ser Thr Pro Ser Giu
305 310 315 320
Leu Pro Ile Ser Pro Thr Thr Ala Pro Arg Thr Vai Lys Giu Leu Thr

325 330 335
Val Ser Ala Gly Asp Asn Lou Ile Ile Thr Len Pro Asp Asn Gin Val

340 345 350
Glu Lou Lys Aia Phe Vai Ala Pro Aia Pro Pro Val Glu Thr Thr Tyr

355 360 365
Asn Tyr Glu Trp Asn Lou Ile Ser His Pro Thr Asp TPyr Gin Gly Glu

370 375 380
Ile Lys Gin Gly His Lys Gin Thr Leu Asn Len Ser Gin Leu Ser Val
385 390 395 400'
Gly Len Tyr Val Phe Lys Val Thr Val Ser Ser Gin Asn Ale Pha Gly

405 410 415
Giu Oily Phe Val Asn Val Thr Val Lys Pro Ala Arg Arg Val Asn Len

420 425 430
Pro Fro Val Ala Val Val Ser Pro Gin Len Gin Gin Leu Thr Lou Pro

435 440 44S
Len Thr Ser Ala Lou Ile Asp Gly Ser Gin Ser Tim Asp Asp Thr Gin

450 455 490
Ile Val Ser Tyr His Trp Gin Gin Ile Asn Gly Pro Phe Ile Gin Gin
465 470 475 480
Lys Thr Ser Val Asp Ser Pro Val. Len Arg Len Ser Asn Len Asp Pro

485 490 495
Gly Asn Tyr Ser Pha Arg Len Thr Val Tim Asp Ser Asp Gly Ala Thr

S00 S0S 510
Asn 5cr Thr Thr Ala Aia Len Ile Val Asn Asn Ala Val Asp Tyr Pro

515 520 52-5
Pro Val Ala Asn Ala Gly Prc Asn His Tim Ile The Len Pro Gin Aen

535 540
Se Ile Thr Len Asn Gly Asn Gin Ser Ser Asp Asp His Gin Ile VaoL
545 550 555 560
Len Tyr Gin Tep Ser Len Gly Pro Gly Ser Gin Giy Lye His Val Val

565 570 575
Mat Gin Gly Val Gin Thr Pro Tyr Len His Len Ser Ala Met Gin Gin

59R0 58R5 590
Gly Asp Tyr Thr Phe Gin Len Lys Val Thr Asp Ser See Aeg Gin Gin

595 600 605
Ser The Ala Val Val Tim Val Ile Vail Gin Pro Gin Asa Asa Arg Pro

610 61E 620
Pro Vral Ala Val Ala Gly Pro Asp Lye Gin Len Ile Phe Pro Val Gin
62S 630 635 640
Ser Ala Thr Len Asp Gly See Ser Her Ser Asp Asp His Gly ile Val

645 650 655
Pha Tyr His Tep, Gin His Val Arg Gly Pro Scr Ala Val Gin Met Gin

660 665 670
Asn Ile Asp Lye Ala Ile Ala Thr Vail The Gly Leu Gin Val Giy Thr

675 68D 685
Tyr His Phe Ary Len The Vail Lys Asp Gin Gin Gly Len Car Ser Thr

690 695 700
Her Thr Len Timr Val Ala Vail Lye Lye Gin Asn Asn Ser Pro Pro Arg
705 710 715 7 
Ala Leg Ala Gily Gly Arg His Val Lon Val Len Pro Asn Asn Ser Ile

72E '730 735
Thr Len Asp Gly See Arg Ser Thr Asp Asp Gin Leg Ile Val See Tyr
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740

Lou Trp Ile Ary

755

Gly Ser Asp His
770

Val Tyr Thr Phe

785

Thr Asp Thr Ala

Leu Val Glu Leu
820

Arg Lys Asp Thr

835

Asp Ser Asp Ile

850

Thr Val Ile Val

865

Lys Ala Ala Glu

Lys Ala Asp Phe

900

Cys Leu Len Lys

915

Arg Cys Ile Cys

930

Ile Trp Asp Gly
945

Val Leu Ala Phe

Cys Tie Cys Cys

980

Thr Lys Tyr Ti

995

Leu Arg Pro LyE

1010

Per Leu Met Val
1025

Phe Per Arg Gil

PCT/US2004!001965

sp Gly Gin Ser Pro

760

;er Val Ala Leu Gin

775

lis Leu Arg Val Thr

790

'hr Val Giu Val Gin

305

rhr Leu 3in Val Gly

825

,eu Val Arg Gin Len

840

Zys Val Gin Lys Ile

855

?he Tyr Val Gin Ser

870

Ial Ale Ary Asn Leu

385

Zeu Leu Phe Lys Val

905

2ys Ser Giy His Gly

920

3ar His Leu Trp Met

935

Jlu Ser Aen Cys Glu

950

rhr Leu Ile Val Leu

965

Cys Lys Arg Gin Lys

985

Ile Leu Asp Asn Met

1000

Tyr Gly Ile Lys His

1015

Ser Giu Ser Giu Phe
103C

Lys Met Giu Arg Gly
1D45

750
Ala Ala Gly Asp Val lie Asp

765

Leu Thr Aso Leu Vol Giu Gly

780
Asp Ser Gin Gly Ala Ser Asp

795 800

Pro Asp Pro Arg Lye Ser Gly
810 815
Val Gl iln Leu Thr Giu Gin

830

Ala Val Lou Leu Asn Val Leu

845

Arg Ala His Ser Asp Lou Ser

860

Arg Pro Pro Phe Lys Val Leu
875 880

His Met Arg Leu Ser Lys Glu

890 895

Leu Arg Val Asp Thr Ala Gly

910

His Cys Asp Pro Leu Thr Lys

925

Glu Aen Lou Ile Gin Arg Tyr
940

Trp Ser Ile Phe Tyr Val Thr

955 960

Thr Gly Ply Phe Thr Trp Leu

970 975

Arg Thr Lys Ile Arg Lys Lys

990

Asp Glu Gin Oiu Arg Met Glu

1005

Arg Ser Thr 3--u His Asn Ser
1020

Asp Ser Asp Gin Asp Thr Ile
1035 104

Asn Pro Lys Val Ser Met Asn
I r11r

0

Ply Ser Ile Arg Aen Ply Ala Ser Phe Ser Tyr Cys Ser Lys Asp Arg

1060 1065 1070

<210> 260
<211> 17
<212> PRT

<213> Horn sapiens

<4C> 260

Gly Leu Glu Giu Met Ser Glu Tyr Ala Asp Asp Tyr Arg Glu Leu Glu
1 5 10 

Lys

<210> 261

<211> 19

<212> PRT

<213> Homo sepiens

<400> 261

Trp Gly Lou Glu Giu Met Ser Giu Tyr Ala Asp Asp Tyr Arg Giu Leu
1 5 10 

Glu Lye Asp
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<210> 262
<211> 29
<212> PPT
<213> Hono sapiens

<400> 262
Phe Le-u Gly Lys Asp Trp Gly Le~u Glu Glu MeL Se-r Glu Tyr Ala Asp
1 10 

Asp Tyr Arg Glu Leu Glu Lys Asp Leu Lou Gin Pro Ser

<210> 263
<211> 18
<212> PRT
<213> Homo sapiens

<4 00> 263
Met Thr Arg Leu Gly Trp Pro Ser Pro Cys Cys Ala Arg Ly's Gln Cys
i 5 10 1s

Ser Glu

<210> 264
<211> 
<212> PFT
<2 13> Homo sapiens

<400> 264
Met Tlar Arg Leu Gly Trp Pro Ser Pro Cys Cys Ala Arg Lys Gin Cys
1 5 10 

Per Glu Gly

<210> 265
<211> 24
<2112> PRT
<213> Homo sapiens

<400> 265
149t Thr Arg Leu Cly Trp Pro ger Pro Cys Cys Ala Arg Lys Gin Cyg
1 5 10 

Ser Glu Gly Arg Thr Tyr Ser Asn

<210> 266
<211> 17
<212> PRT
<213> Homo sapiens

<400> 266
Pro 31u Asp Ile Arg Lys Asp Leu Thr Phe Leu Gly Lys Asp Trp Gly
1 5 10 

Leu

<210> 267
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<211> 19
<212> PRT
<213> Homo sapiens

<LOD> 267
Ser Pro Glu Asp Ile

1 5
Gly Leu Glu

Arg Lys Asp Len Thr Phe Leu Gly Lys Asp Trp
10 is

<210> 268
<211> 29
<212> PRT
<213;> Homo sapiens

<400> 268
Gly Ile Trp Gly Asp Ser Pro Glu Asp Ile Arg Lys Asp Len Thr Phe
1 5 10 1s

Leu Gly Lys Asp Trp Gly Leu Glu Glu Met Ser Glu Tyr

<210> 269
<,211> 6991
<212> DNA
<213> Homo sapiens

<400> 269
gctgccgcgg
cctc9 gcggg
gtoagagog
ggctacgtcc
agcaggtgcg
taegacctoc
cagcaacgca
tcccagagcg
acaaaagtag
aaaaacatca
cacccactgt
tggtgacaat
catcatt Laa
cagtgcagcg
agaatcatgc
ctgtccagct
cacaaagaga
ctccggcctg
ggctccccct
ctaggcaaag
gagaaggacc
gactggggcc
gcggtgccag
acccctgccc
tcaggagagg
tctggaag
tcagtcaccg
atcccaacac
totcctacca
attazaactt
gtagaeacea
gaaaoaaaac
gtctzcaaag
gttaagcctg
gagc--cactt

gcggtgggcg
cctggctggc
cagoagtago
cgqgaagag
cgcgcgaScgg
gatgacgacg

ctggcgag

aatcgagacg
aaggaagctt
go-ggtgcaca
tgcagtttgc
gaagacccat
aggggaggac
gggtg tot c
gtgacctggc
actqtgagcc
ttcagaggcc
cggggatctg
attggggcct
tctoEgosacc
tectgccggg
cggagacgca
caaaactccc
tgttggagaa
aggttctaat
tggagaaaag
ctcccactag
ctcccag

tacccgacaa
cctacaacta
aaggacacaa
tcactgtttc
cc ag aagagt
tgcctttgac

gggatccccc
cccgcgcaga
ttcagcctgt
gaagogagga
tg tgaa cgr p
aggaggaaca
ttcagtgtcg
aaataggaaa
ccctgagttc
gcaccaaact
atggcgcccc
ttatggtgga
gactagactq
atattccaat
caccttccct
ctggtggttc
caagaagatg
tgcacagctg
gggggactca
agaggagatq
cagtggcaag
cagcgagggg
gcaggaccct
tgagagaagt
agaaaaggc t
gcettcccat
cccagtgctc
cgcagccccc
gacagtysaa
tgaagttgaa
tgaatggaat
gcaaactctt
tagtgaaaac
caacctgcce
gtcagccctc

9ggg9tgcaa
gcgqgggg
cttgggcttg
ttttgctggg
tgtgtgtgtg
agtgggacgg
ccagcagtga
gagggcagcc
agaagttctt
ctcttcaggg
ccacaggtgt
tgcactcatg
ggctgoga
gcagtcattt
Ptcgtagact
gagggccgct
Sgccccatca
ctggactatg
cctgaggea
tctgagtact
caggagccca
gccttcaact
gagctccatt
gtgttgcttc
tctcagctcc
agtcttcctc
acagtcaccc
tctgagtcca
gaacttacgg
ctgaaggcct
ttaataagcc
aacctctctc
gcctttggag
cctgtagcag
attgatggca

ccttgctcca
cgctcgctgt
gtccagattc
gtggggctgt
tgtgtctgtg
cgagtgatgc
ccacaggtac
agtaggcagg
gaggccaaat
ccgcctcaga
got at attca
Scaaaaeaat.
gcccatqttg
cacctaactt
gcacggccgc
gctacctggt
ggtcttatct
gggacatgat
tcagaaagga
cagatgacta
gagggagtgc
cctctgttgg
acctgaatga
ccttgcogac
aggaacaatc
cggcaagcct
cggggagtac
ccccatctga
tatcggctgg
ttgttgcgcc
acccccaga
aattgtccgt
aaggatttgt
ttgtttctcc
gccaaagtac

cctgtgctgc 
cactgccgga 12C
gctcctctgg 18C
acctcttaac 24C
ag tgtqtgtg 
c-cagggccag 36C
ggtatctact 42C
acaataccca 480
ctggctccta 540'
agectgccat 600
ttgctgccgc 560
cactggtgag 720
tgcccgtaag 780
9gaaaccacc 840
ttgctgqac 900
gagctgc~cc 950
cacttttgtg 1020
qctgaacasg 1080
cttgcccttt 1140
ccgggagotg 1200
cgagtacacg 1260
egacagtoct 12D
gtcggcttca 1380
tactccatct 1440
cagcaacagc 1500
ggagctcagc 1560
agagcacagc 1620
gctacccata 1680
agataaccta 1740
agcgccacct 1800
ctaccaaggt 1860
cggactttat 1920
caetgtcect 1980
ccaactgcaa 2040
agatgatact 2100
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gaaatagtga
gttgactctc
actgttacag
gctgtggact
aactccatca
tggtccctgg
taccttcat
tcttcaaggt
cctccagtgg
ctggatggga
agaggcccca
ctccaggtgg
acgtccaccc
ggtggcagac
actgatgacc
ggagatgtca
ggggtgtaca
gccactgtgg
gttggtgttg
ctgct aacq
agcaccgtga
gaagtggccc
aaggtcttga
gaccccctca
tatatctggg
tttactctta
caaaaaagga
caggaaagaa
tccagcctga
gaaaagatgg
tccttcagtt
ccttgaatcc
:-cattqacct
c-tgaaagcac
ggctggqtaa
atatcatatt
acaagytLLL
cattctaaac
gcttgtctaa
ctgtgctgac
gtcaatggca
agaatcgtat
gttgaaggta
ctcggtgttg
gcaataqaaq
7gccatagat
gtcagtctta
aataacttga
cgaataaatc
ctcccgagca
ccccatccac
ggaagatlzag
aatatcctgt
aagaacfcaag
tcttaaaaaa
ggaccatctt
cattttattt
tcaatactgt
cttcataagc
tgtgaatttc
agaagggagt
gatccttata
tgaaggccca
agaactgaat

gttatcattg
ccgtcttacg
act cggacgg
acccaccagt
ctt tgaatgg
gtcctgggag
tatctgcaat
aacagtctac
ctgtggccgg
gcagcagcag
gtgcagtgga
gyacctacca
tcactgtggc
atgttcttgt
aaagaattgt
tcgatggctc
ctttccactt
aagtgcagcc
ggcagctgac
tgc tggac tc
ttgtgtttta
gaaatctgca
gggttgatac
caaagcgc cg
atggagaga9
ttgtgctaac
ctaaaatcag
tggaactgag
tggtatccga
agagagggaa
attgctcaaa

tct t cccc ag
aaaacaaaaa
aac tctaagg
aaagatgaac
aaaaagggat
acggtttctc
gaggcacggg
ggcaacac tc
gttttcatct
tctaaggact
gcattgtaac
tttagcagta

agggataacg
act tygat gg
catagatgta
ttatttcaaa
attaactgga
ccL tggtcct
aatgagagat
tgcacaatgc
gtatttaaac
aattcagctt
atttttactt
ttaaaataat
ctatagtgjtt
ctagaatctg
tggcataggg
gaacatttac
atcaaccttg
gagaggttaa
gcaaattttt

Sgaagaaata
cttgtctaac
agccactaac
tgCtaatgca
aaaccagagc
tgagggcaaa
gcaggaagga
tgctgtggtg
ccctgataaa
ogatgaccac
gatggaaaat
cttccgtttg
tgtgaagaag
gcttcccaat
gtCctatctg
tgaccacagt
gcgagzcacc
agaccctagg
agaqcaqcqg
ggacattaag
tgtacagagC
catgcggctc
agcaggttac
catttgctct
caactgtgag
aggaggtttc
gaaaaaaaca
gcccaaatat
gtctgagttt
tccaaaggtt
9gacagataa
agtgggagtt
tgggttagat
ctttgctctt
tatatactta
aacqatzt Le
garttctgtc
ttgtaggacc
ccatctgtgg
gcacagtgcc
ctctcaagaa
gaggcaatag
attatctttt
tagttctcta
attaagcatt
actcagcaat
cgc-ggttatg
ttcacttcat
cazgaaagac
gttaattgta
gagqc tggtg
agaaccagtg
ttttttaaca
accagggcag
ttaggtgctt
attgtaattt
tgctttgctt
agaaggaaaa
cctatcagg

gacagcagcc
cgctttatgt
aagaggagat
gtaacttccc
taaactgtag

aacgggccct toatagaaga
cttgatcctg gtaactatag
tctacaactg
ggaccaaatc
agtgacgatc
catgtggtca
gattatacat
actgtgattg
gagctgatct
ygcattgtct
attgacaaag
acagtgaaag
gaaaataata
aattccatta
tggatccggg
qtggctctgc
gacagtcagg
aagagtggcc
aaggacacce
gtccagaaga
aggccgcctt
tcaaaggaga
cttctgaagt
cacttatgga
tggagtatat
acttggcttt
aagtacacca
ggtatcaagc
gacagtgacc
tccatgaatg
tggcgcagtt
acagcacaaa
gtgtatcccc
ttaactgaga
aaagagtttt
atctgtagaa
tcagccgctg
tgcagtcaga
aggtacggag
aagccctcct
agcaqctgtt
aaagggyagg
cc-ttctctaa
atgtaaacgq
tat tat gtt c
tgjtgtatata
acactctggt
a-cgtttaaaa
aattaaaaca
gcctgctacg
gccttggtgg
tcgtggtacc
catgggaaaa
gag tgccaga
ttgtcatctc
actggggaaa
atgcctacac
tgtgattttt
tgaccagggt
caaatgtaaa
acataacata
actatcattc
agaggtcatg3
agttctgctt

cagccctaat
acaccataac
accagattgt
tgcagggagt
ttcagetgaa
tccagcctga
tcccagtgga
tctaccactg
caatagccac
accagcaggg
gtcctcccag
ctttggatgg
atygocagag
agcttacgaa
gggcctcgga
tggtggagct
ttgtgaggca
ttcgggccca
tcaaggttct
agCtgactt
qttctgycca
tggagaacct
tctatgtgac
gcatctgctg
tcctggataa
accgaagcac
aggacacaat
gttccatcag
cattgtaaag
acccactctt
acgtactaaa
tgcttgttaa
gagtttttgt
ccttagagaa
tgattgcctc
tggctgtgta
tcttgcatgt
ggtttttaat
ggccattcaa
aggagcttaa
gaaaaactac
atccccagtt
tgtiggctgt
ttccaaaact
ccccdagg
atacatttaa
ttcccaccca
ttgacrtggtt
tgcccttgg3c
aagtgtgagc
ctaggaatgc
gaaaatgttt
ccggagtatt
ggcagaacta
tttctgtata
tttttttaac
tatggttgtt
gtcatcgggc
tgcagtttac
ttatgttgca
gccaagaagt
tccactaaac

gaagacttca
tttcaggttg
agtgaacaat
tttgccccaa
cctctatgag
acagacgcca
qgtgaCagat
aaacaataga
aagtge Lace
ggagcacgtc
tgtgactogt
actgagcag c
agcccggct
t tcaaggt ct
tccagcacct
tctggtgsag
cacagacact
gaccctgcag
sactggctctg
ctcggatctc
caaagctcct
cttgcttttc
tggtcactgc
tatacagcgt
agtqttgc ct
ctgcaaaaga
catggatcaa
agagcacaac
cttcagccga
aaatggacict
tgeiaaggacc
ttagaatagt
agaccggttt
tagaaataaa
agctggcaca
ggtgaatgaa
taaggaacag
tgttaaaata
agcaagcttt
tccgtgctat
gagctaagga
tgccgtgcag
actgactcct
tacattaaat

ctgaaateca
tactttccaa
gtttttctac
caaagcagta
C agggt ag t
attttttgtg

acacctaaac
attgctgatg
ccccatgggt
catcctcatg
aaaagtgtgt
actagccaar
cagtattgag
tgcatgcaaa
gtaatgagga
atactcatt":
gatagccctc
agtggctcca
aaagaactcc

2169
2229
2289D
2349
2409
2469
252D
2589
2649
270D
276D
2820
288D
294D
3000
3060
312D
3180
3240
3300
3360
3420

34 8 0
3540
31500
3660
3'72 0
3780
2840
3900
3960
4020
4080
4140
4200

4260
4320

4380
4440
4500

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100

5160
5220
5280

5340
5400
5460
5520
5580
5640
5700
57 

5820
5880
5940
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tgoottgaog
cccaggacta
ggcctgcata
actt otto ty
ttccatoaoa
gtgagtoctg
ccagoat tot
agagctctgg
taggotaaca
goat tacaag
aagaaaatgt
aotaooattg
ottaaaatat
ata"zatgoac
aaatttgttt
ctggootgoa
atggttaaaa
ttcataaata

gatggagggz aaattotggt
agaggaattt ottttaatgg9
gtctcotgtg gatoacacco
cccoototco ttttotgtoo
gaaggatott gaatctctgg
tottgtoaco coattzotca
toatggtgga ctgcttatca
acagagaaaa acaggcocta
agoaotttag ttgotggttt
gotaagcatg tgratgaota
aooactcaao aagooagtga
ctttttgtgt gaoaaagota
attatttttc cooatgtgtt
taatotaaat aaaggtgtot
tctittatgct tcagggtaga
gcctgtgtgt goaogooooa
ataaataaaa aaatttgaaa
aagttttatt ggaaoatatc

ggaacttttg
atocagagag
gggccacccc
ttggcoatot
gaaatoaaao
toagaaoaaa
ttgaggatot
gaatatggga
aoattoaatg
aggaac tato
tgcoaccttt
toatggaota
gaoaaggtat
gzattttotg
ggg at tooot
tgagoogaaa
catgtgaact
0

ggooaootga
ccaaggt~aq
tcoototagg
cagcctggcc
atoacagtag
goaogagatg
t tgog agata
gtgggtgt tt
aaggaggatt
tgaaaaacat
tgtgogoggg
tt t ta at ott
t tct aata to
taatgottat
tgagtatagg
agtgggtott
atatgacatt

aagttotatt
agggagagat
tttaoagtgg
tototgatoo
tgatcagaaa
gaatgaooaa
aagoaogota
gtagggctca
oatacooatg
gcagcaacgt
gaggagaotg
ggttttattg
aoactattaa
ttttaggggg
tcagoaaacz-
a sqt ttto aa
cagatttgtg

6000
6060
6120
6180
6240
63 0)I
636)
642)
648)
654)
6600
6660
672 0
6780
6840
6900
6S960
6991

<210> 270
<211>, 6797
<212> DNA
<213> Homo sapiens

<400> 270
gotgcogcgg
cctcggcggg
ggtgagagcg
ggctaogtco
agoaggtgog
t aagaoot go
oagcaacgca
aatctggoto
agaagcctqc
tcat Ogotgo
gaggacatat
gtotoaoac
cc tggsotygg
tgagoooaag
gaggcctgca
gato tggggg
qggaootagag
gcaacccagt
gccgggoagc
g3aogoagoag
actoootgag
ggagaaagaa
tctaatgoot
gaaaagcoa
oac0t agog ca
tocccagg aca
ogaoaatgaa
caaotatgaa
acaoaagcaa
tgtttotagt
aagagt caac
tttgaogtoa
tcattgggaa
ottaogottg
ggaoggagco
accagttgct
gaatggaaac

gcggtgggcg
ootggotggc
cagcagtagc
oggggaagag
ogcgcgaggg
gatgaogaog
tggggogagc
ctaaaaaaca
catcacccac
tgctggtcac
tooaatgoag
t"-ooctgtog
tggttcgagg
aaqatqggc
cagctyctyg
gaotoaootg
gaqatgtotg
ggcaagcagg
gagggggoot
gacoctgago
agaagtgtgt
aa(3ggttotc
toooatagtc
gtgotoaoag
qoooooto:gq
gtgaaagaac
gttgaaotga
tggaatttaa
act c ttaaco
gaaaaogo St
ctyccacoty
gcootoattg
gaaataaaog
tctaaoottg
aotaactota
aatgcaggac
cagagcagtg

gggatccccc
coogcgoaga
ttcagcctgt
gaagcgagga
tgtgaaogtg
aggaggaaca
ttcagtgtcg
tcaaaggaag
tcgtqtqqtgc
aattooaggt
tcatttcaco
tagaotgcao
gccgctgcta
ooatoaggto
actatgggga
aggatatoag
aqtaotoaga
agcocagagg
taotootc
tocattacot
tgcttccott
agotocagga
ttootooggo
toaooooggg
agtcoaoooo
ttacggtatc
aggctttgt
taagocaooo
tctctcaatt
t tggagaagg
tagcagttgt
a tgg ag cc a
ggcccttcat
atootggtaa
oaaotgoago
oaaatcacao
acgatacca

gggggtgoaa
goggcggcgg
cttqggottg
ttttgotggg
tgtgtgtgtg
agtgggaogg
ccagcagtqa
cttgcaocaa
acaatqqcqc
tggttgtgoo
taacttggaa
ggcg(cttgo
cctggtqagc
ttatotoaot
catgatgctg
aaaggaottg
tgactaog
gagtgccgag
tgttggagao
gaatgagtcg
googactact
aoaatooago
aagcotggag
gagtaoagag
atotgagota
ggctggagat
tgococagog
cacagactac
gtoogtogga
atttgtoaat
ttctccccaa
aagtaoagat
agaagagaag
otatagtttc
octaatagtg
cataactttg
gattgtcctc

octtgotooa
ogotogotgt
gtooagattc
gtggggotgt
tgtgtotgtg
ogagtgatgo
ccacagagtt
act atottca
coccacagg
ogtaagoagt
aooacoagaa
tgtgaootgt
tgcccccaca
tttgtgctoo
aaoaqgggct
ccc ttt otag
qagotggaga
taceggact
agtootgcgg
got toaccc
ocattag
aacagoootg
otoagotcag
cacagoatcc
ccatatoto
aacctaatta
ooaccgtag
oaaggtgaaa
otttatgtot
gtoaotgtta
ctgcaagagc
gataotgaaa
acttoagttg
aggttgaotg
aacaatgotg
cocoaaaaot
tatgagtggt

octgtgotgo 6)
oaotgoogga 120
gctcctctgg 130
acotcttaao 240
tgtgtctgtg 3DO
toagggooag 350
cttyaggoca 42C
gggccgcctc 480
zgtgctc::ct 540
goagcgaggg 
ooatgogggt 66C
coagotgtga 720
aagagaactg 780
ggootgttoa 840
zzccoctocs 900
goaaagattg 960
aggacotctt 1020
ggggcctact 1080
tgooagogga 1140
ctgooooaaa 120)
gagaggtgtt 126.)
Saaaagaggt 132)
toaccgtgga 1380
oaacaootoo 1440
otacoaotgc 1500
taactttaoc 1560
aaaoaaoota 1620
taaaacaagg 1680
toaaagtoac 1740
agootgooag 1800
tcactttgcc 1860
tagtgagtta 1920
actotoccgt 1930
ttaoagaoto 2040
tggaotaooo 21)0
ocatoacttt 2150
ooctggqc 2220
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tgggagtgag
tgcaatgcag
gtctactgct
ggcccgccCt
cagcagcgat
agtgg agatg
ctaccacttc
tgtg~cC 895
tcttctgctt
aattatgtcc
tggctctgac
ccacttgcga
gcagcagac
gctgacagag
99actoggac
gttttatgta
tctgcacatg
tgatacagca
gcgctgcatt
agagagcaac
gctaacagga
aatcaggaaa
ac tgaggccc
atccgagtct
agggaatcca
ctcaaaggac
ccagtcagtg
ccccagcggg
caaaaacttt
ctaaggtata
atgaacaacg
agggatgatt
ttcCtcttgt
cacgggccat
acactcgcac
tcatctetct
aggac tgagg
tgtaacatta
gcagtatagt
taattcatta
ataacgactc
ggatggcgtg
gatgtattca
ttcaaacatg
actggagtta
ggtcctgagg
agagatagaa
caatgctttt
ttaaacacca
cagcttttag
ttacttattg
aataattgct
agtgtt t agaa
aatctgcctt
ataggggaca
atttaccgct
accttgaaga
ggttaagtaa
attttttaaa
gagggcaaat
gaatttcttt
cctgtggatc
tcctcctttt
gatct tgaat

ggcaaacatg
gaaggagatt
gtggtgac tg
gataaagagc
gaccacqgca
gaaaatattg
cgtttgacag
aagaaggaaa
cccaataatt
tatctgtgga
cacagtgtgg
gtcaccgaca
cctaggaaga
cagcggaagg
attaaggcc
cagagcagc
cggctctcaa
ggttgccttc
tgCtctcact
tgtqagtgqa
ggtttcactt
aaaacaaagt
aaatatggta
gagtttgaca
aaggtttcca
ag ataa tgg c
ggagttacag
ttagatgtqt
qctcttttaa
tacttaaaag
atttctatct
tctgtct tag
aggacctgca
ctgtggaggt
agtgccaac
caagaaagca
caatagaaag
tcctttCc t~t
tctctaatcrt
agcatttatt
agcaattgtg
gttatgatac
cttcatatot
aaagaca at S
attgtagcct
ctggtggcc t
ccagtgttit
ttaacacatg
gggcaggaat
gtgcttttg4t
taatttactg
ttgcttatgc
99aaaatgtq
atcaggtyac
gcagcccaaa
ttatgtacat
ggagatacta
cttcccagagj
ctgtagagtt
tctggtggaa
taatggatcc
acacccgggc
ctgtccttqg
ctctgggaaa

tggtcatgca
atacatttca
tgattgtcca
tgatcttccc
ttgtcttcta
a caa agcaat
tgaaagacca
ataatagtcc
Ccatuacttt
tccgggatgg
ctctgcagct
gtcagggggc
9599cc tggt
acacccttgt
ag3aagattcg
cgcctttcaa
aggagaaggc
tgaagtgttc
tatggatgga
gtatattcta
ggctttgcat
acaccatcct
tcaagcaccg
gtgaccagga
tgaatggttc
gcagttcatt
cacaaaaccc
atccccacgt
ctgagatgct
agttttgagt
gtagaacctt
ccgctgtgat
gtcagatggc
acggagt ct t
cctcctggtt
gctgttggcc
gggaggagga
ctctaagaaa
aaacggatcc
atgttctgta
tatatattcc
tctggtcccc
ttaaaaatac
aaaacattcc
gctacgttga
tggtggtgcc
ggtaccaagt
ggaaaactag
gccagagaaa
Catctcccgg
gggaaaggca
ctacactttc
attttttttt
caqgqttatg
tgtaaagtca
aacatatgca
tcattcttat
gtcatggcca
ctgctttcca
cttttgggcc
agagagccaa
cacccctccc
ccatctcagc
tcaaacatca

gggagtacag
gctgaaqgtg
gcctgaaaac
ags ggaa agt
ccactgggag
agccactgtq
gcaqggaccgq
tcccagagcc
ggatggttca
ccagagtcca
tacgaatctq
ctcggacaca
ggagctgacc
gaggcagccg
ggcccactcg
ggttctcaaa
tgacttcttg
tggccatggt
gaaccttata
tgtgacagt9
Ctgctgctgc
ggataacatq
aagcacagag
cacaatcttc
cat cagaaat
gtaaagtqqa
act ct C tag
actaaaagac
tgttaataga
ttttgtagct
agagaaggtq
tgcctctaag
tgtgtatgtt
gcatgtagca
tttaattctg
at tcaagagc
gcttaatgcc
aactacactg
ccagtttaca
ggc tgtgcgt
aaaactctga
gacaggtact
atttaagttt
cacccacaaa
ctgg ttcaqq
cttggcattt
gtgagcacac
gaatgcattg
atgtttcccc
ag tat tcat c
gaactaaaaa
tgtataacta
tttaaccagt
gttgtttgca
tcgggcgtaa
gtttacatac
gttgcagata
agaagtagtg
ctaaacaaag
acctgaaagt
qgtcagaggg
tctaggttta
ctggcctctc
cagtagtgat

acqccatacc
ac aga ttct S
aatagacctc
qctaccctgg
cacqt cagag
actggtctcc
agcagcacgt

cgggctggtg
aggtctactq
qcagctggag
gtggaggggg
gacactgcca
ctgcaScgttq
gctgtcctgc
gatctcagca
gctgctgaag
cttttcaagg
cactgcgacc
cagcgttata
ttggctttta
aaaagacaaa
gatgaacagg
cacaactcca
agccgagaaa
ggagctt cct
aggacccctt
aatagtt cat
cggtttttga
aataaaggct
ggcacaatct
aatgaaacaa
gaacagcat
aaaatagct
agctttctg
tqctatgtca
taaggaagaa
gtycaygttg
acticctcccg
ttaaatgcaa
ttggactgcc
aatacagtca
ttccaaaata
ttctaccgaa
qcag~actcc
qtaq :tcccc
tttgcgggaa
ctaaacaata
cLqai~qaaqa
atgggttctt
ctcacgggac
gtgtgtcatt
gccaattcaa
attgagcttc
tgcaaatgtg
tgaggaagaa
tcatttgatc
gccctctgaa
gctccaagaa
aactcctgcc
tctattccca
agagatqgcc
cagtggactt
tgatccttcc
cagaaagtga

ttcatttatc
caaggcaaca
cagtggctgt
atcgagcag
9cc CCagtgc
aggtggggac
coaccctcac
gcagacatgt
atgaccaaag
atgtcatcga
tgtacacttt
ctigtggaagt
gtgttgggca
tgaacgtgct
ccgtgattgt
tggcccgaaa
tcttgagggt
ccctcacaaa
tctgggatgg
ctcttattgt
aaaggactaa
aaagaatgga
gcc tgatggt
agatggagag
toagttattg
gaatccaaga
tgaccttctt
aggcacaaaa
gggtaaaact
catattaaag
ggttttaaaa
ctaaacaCgg
gtctaaqagg
gctgacggca
atggcagttt
tcgtattcta
aaggtagcat
gtgttgttta
tag aag tga S
atagataggg
Stcttaact
acttgacata
taaatct tat
cgagcaatta
atccaccctt
gattagaatg
tcctgttgca
agcaaggtat
aaaaaaaatt
catcttattt
ttatttttaa
tactgtctat
ataagcc tag
aat ttctggc
gggagtgaac
cttataatca
ggcccagaga
ctgaatgcaa
ttgatggatg
gg act aagag
tgcatagtct
cttctgcccc
atcacagaag
gtcctstctt

2280
2340
2400
2460
2520
2880
2640
270C
276C
282C
288C
294C
300C
3060
312C
3180
3240
330 C
3360
3420,
3480
3540
300OC'
3660
372 C
3780
3 840
3900O
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
46520
4G90
4740
4300
4860
4920
4980
S:4 0
5100
-5160
5220
S280
5340
5400
5180
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
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gtoaooooat
ggtggac tgc
agaaaaacag
otttagttgc
apoatqgta
7tcaacaage
ttgtgtzgaca
tttttcccta
ctaaataaag
tatgcttoag
gtgtgtgcac
ataaaaaaat
tttattggaa

ttctcatoag
ttatoattga
gooctagaat
tggtttacat
tgactaagga
cagtgatgc
aagctatcat
tgtgttgaca
gtgtctgtat
ggtagaggga
gccccatgag
ttgaaacatq
catatoc

aacaaagcac
ggatctttgg
atgggagtgg
t oaatgaagg
actatctgaa
acctt ttgtg
ggaotatttt
aggtatttct
tttctgtaat
ttoccttgag
ccgaaaagtg
tgaactatat

gagatggaat
gagataaagc
gtgtttgtag
aggattcata
aaacatgcag
ogogggfagg
aatcttggtt
aatatcacac
go ttat tt tt
tataggtcag
ggtcttatgt
gacattcaga

gaooaaccag
acgctaagag
ggctoatagg
cccatggcat
caaggtaaga
agagtgaota
ttattgotta
tattaaatat
agggggaaat
caaactotgg
tttcaaatgg
tttgtgtta

cattcttcat
o tolggaoag
ctaacaagca
tacaaggcta
aaatgtacca
coattg:ttt
aaatatatta
atycac aat
ttgttttctt
cctgcagcot
t taaaaataa
taaataaagt

6120
6180
624 0
6300
6260
6420
6480
65540

6600
666D
6720
67 
6')97

<210> 271
<211> 6797
<212> DNA
<213> Homo sapiens

<400> 2171
go tgccgogg
:otoggcggg
qgtqa,3agog3
ggctacgtoc
ag-caggtgcq
Laagacotgc
cagcaaogca
aatotggctc
agaagootgc
tcattgocgc
gaggacatat
gtctcaoaco
cctggcotgg
tgagcccaag
gaggcctgca
gatctggggg
ggctagag
gcaacccagt
googggcago
gaogoagoaqg
actccctgag
g~agaaagaa
tctaatgcct
gaaaagoooa
cactagcgoa
toocdagaca
cgaoaatgaa
caaotatgaa
acacaagcaa
tg'tttctagt
aagaqtcadc
tttgacgtca
tcattgggaa
cttaogcttg
ggaoggagoo
acoagttgct
ga at gga aac
tgggagtgag
tgoaatgcag
gtotactgct
gsgocggooct
cagcagcgat

goggoggqgg
cctggctggo
cagcagtagc
cggggaagag
cgcgogaggg
gatgacgacg

tgpggcgagc
ctaaaaaaca
catcucc
tgctggtgac
tccaatgcag
ttcoctgtog
tggjtcgagg
aaqatgqqcc
oagcgctgg
gactcacctq
gagatgtotg
ggoaagoagg
gagggggoot
gaocctgagc
agaagtgtgt
aaggottotc
tccatagtc
gtqctoacag
gcoooototg
gtgaaagaac
gttgaactga
tggaatttaa
actctaaco
gaaaacgoct
ctgjccacctg
gcoocattg
gaaataaacg
tctaaccttg
actaactcta
aatgcaggac
cag agcagtg
ggcaaacatg
gaaggagatt
gtggogaotg
gataaagagc
gaccacggca

gggatoccc
ccogogcaga
ttcagcctgt
gaagcgagga
tqtgaaogtq
aggaggaaca
ttcagtgtcg
t oaaaggaag
tgtgtggtgc
aattgcagtt
tcatttcaoc
tagactgcac
gcogctgota
ccatcaggtc
actatgggga
aggatatoag
agtactcaga
agcocagagg
tcaactccto
tccattaoct
tgottcoot
ago tocagga
ttcctccggc
tcaocccggg
agtcoaoooo
ttacggtatc
aggootttgt
taagcoacc
tctctcaaz:t
ttggagaagg
tagcagttgt
atggoagooa
ggooottoat
atcctggtaa
oaactgoago
oaaatoacac
aogatoaooa
tggtoatgoa
ataoatttca
tgattgtcoa
tgatcttooo
ttgtottcta

gggggtgoaa
9gggggg
cttgggottg
ttttgotggg
tgtgtgtgtg
agtgggaogg
coagcagtga
otteoaooaa
aoaatggogo
tggttgtgco
taaottggaa
ggccgcttgc
ootsgtgago
ttatctcact
oatgatgotg
aaaggacttg
tgaotaccgg
gagtgccgag
tgttggagao
gaatgagtcg
googactact
aoaatooago
aagcotggag
gagtacagag
atotgagcta
ggotggagat
tgogooagog
oaoagactac
gtcogtcgga
atttgtcaat
tttcocaa
aagtaoagat
agaagagaag
ctatagtttc
ootaatagtg
cataactttg
gattgcoto
gggagtaoag
gotgaaggtg
gootgaaaao
agtggaaagt
ccactgggag

oottgctoca
ogctogotgt
gtocagattc
stggggotgo
tqtgtctgtg
cgagtgatgc
coacagagot
aototcttoa
oooooacagg
ogtaagoagt
aooacoagaa
tgtgacctgrc
tgoooooaoa
tttgtgotoo
aacaggggot
coot ttotag
gagctggaga
tacaoggaot
agtootgogg
qcttcaacoo
ocatottoag
aacagctctg
ctcagotcag
cacagoatoc
cucatatcotc
aacotaatta
ooacctgtag
oaaggtgaaa
otttatgtot
gtoaotgtta
otgoaagago
gataotgaaa
act toag tt g
aggttgactg
aacaatgctg
coooaaaaot
tatgagtggt
aogooataoo
a;cagattott
eatagaoctc
gotLaoootgg
cacgtcagag

ootgtgotgc
caotSgoogga
gotcotctgg
acctot taac
tgtgtgtgtg
tcagggccag
otogaggoca
gggcogcoto
tgtgototot
gcagcgaggg
tcatgcgggt
ccagctgtga
aagagaao tg
ggootgttoa
cooctcggg
gcaaagattg
aggaoccoctt
ggggoooaot
tgocagcgga
ctgcocaaa
gagagctgtt
gaaaagaggt
toaoogtgga
oaaoaoctoo
otaooactgo
taaotttaoo
aaaoaaoooa
taaaaoaagg
toaaagtoao
agcctgccag
toaotttgoo
tagtgagtta
aototccogt
ttaoagaoto
tggaotacco
ooatoacttt
oootgggtoo
ttoatttato
oaaggoaaoa
cdgtggctgt
atgggagoag
gccccagtgc

120
180
240
300
360
420
480
540
600
660
7:2
780
840
900
960
1022)
1082
1142
120D
1260
1120
1282
1442
1500
1560
1620
1680
1740

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
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agtggagats
ctaccacttc

tgtggctgtg
tctcgtgctt
aatcgtgtcc
tggctctgac
ccacttgcga
gcagccagac
gctgacagag
gga ;tcgyac
gttttatgta
tctgcacatg
tgatacagca
gcgctgcatt
agagagcaac
qctaacagga
aatcaggaaa
actgaggccc
atcccagtct
agggaatcca
ctcaaaggac
ccagtcagtg
cc ccag tggg
caaaaacttt
ctaayy Ltaa
atgaacaacg
agggatgatt
tttctcttgt
cacgggccat
acactcycac
tcatctctct
aggac tgagg
tgtaacatta
gcagtatagt
taattcatta
ataacgactc
ggatggcgrcg
gatgtattca
ttcaaacatg
actggagtta
ggtcctgagg
agagatagaa
caatgctttt
ttaaacacca
cagcttttag
t tact tat tg
aataattgct
agtgttagaa
aatctgcctt
a-aggggaca
atttaccgct
accttgaaga
ggttaagtaa
attttctaaa
gagggcaaat
gaatttcttt
cctgtggatc
tcctcctttt
gatcttgaat
gtcaccccat
ggtggactgc
agaaaaacag
cLttagttgc
agcatgtgta

gaaaatattg
cgtttgacag
aagaaggaaa
cccaataatt
tatctgtgga
cacagtgtgg
gtcaccgaca
cctaggaaga
cagcggaagg
attaaggtcc
cagagcagqc
ccgctctcaa
gg ttgc ctt c
zcgctctcact
tgtgagtgga
qqtttcactt
aaaacaaagt
aaatatggta
qagtttgaca
aaggttt cc a
agataatggc
ggagt tacag
ttagatgtgt
gctcttttaa
Sac ttaaaag
atttctatct
tctgtct tag
aggacctgca
ctgtggaggt
agtgccaagc
caagaaaqca
caatagaaag
tcttttcttt
tctctaatgt
aycatt tat S
agcaat tgtg
gttatgatac
cttcatatgt
aaagacaatt
attgtagcct
ctggtggcct
ccay gttgt
ttaacacatg
gggcaggagt
gtgcttttgt
taatttactg
ttgcctatgc
ggaaaatgtg
atcaggtgac
gcagcccaaa
ttatgtacat
ggagatacta
cttcccagag
ctgtagactt
tctggtggaa
taatggatcc
acacccgggc
ctgtccttgg
ctctgggaaa
ttctcatcaq
ttatcattga
gccctagaat
tggtttacat
tgactaagga

acaaagcaat
tgaaagacca
at aa tagt cc
ccattacttt
S ccgggatgg
ctctgcagct

gtcagggggc
gtggcctggt
acacccttgt
agaagattcg
cgcctttcaa
aggagaaggc
tgaagtgttc
tatggatgga
gtatattcta
ggctttgcat
acaccatcct
tcaagcaccg
gtgaccasgga
tgaatggttc
gcagttcatt
cacaaaaccc
atccccacgt
ctgagatgct
agttttgagt
gtagaacctt
ccgctgtgat
gtcagatggc
acggagtctt
cctcctggtt
gctgt tggcc
gggaggagga
ctctaagaaa
aaaccgatcc
atgttctgta
tat atat tcc
Sc tgg Sccc c

ttaaaaatac
aaaacattcc
gctacgttga
tggtqgtgcc
qgtaccaagt
ggaaaactag
qccaqaqaaa
catctccrgg
gggaaaggca
ctacactttc
atttttttt
cagggttatg
tgtaaagtca
aacatatgca
tcattcttat
gtcatggcca
ctgctttcca
cttttgggcc
agagagccaa
cacccctccc
ccatctcagc
tcaaacatca
aacaaagcac
ggatctttg
atgggagtg
tcaatgaagg
actatctgaa

agccactgtg
gcagggac tg
tcccagagcc
ggatggttca
ccagagtcca
tacgaatctq
ctcggacaca
ggagc tgacc
gagqcagc tg
ggcccactcg
ggtSc tcaaa
tg3acttcttg
tggccatggt
gaaccttata
S gtcga cag: g
ctgctgctgc
ggataacazg
aagcacagag
cacaatctc
catcagaaat
gtaaagtgga
actcttttag
act aaaagac
tgttaataga
655 tgtagct
agagaaggtg
tgcctctaag
tgtgtatgt
gcatgtagca
tttaattctg
attcaagagc
qcttaatgcc
aactacactq
ccagtttaca
ggc Sgtgc~t
aaaactctga
gacaggtact
attta ag t tt
cacccacaaa
ctgqttcaqq
cttggcattt
qtgagcacac
gaatgcattg
atgtttcccc
a;gta ttcatc
gaactaaaaa
tqtataacta
tttaaccagt
gttgtttgca
tcgggcgtaa

t t t a ca ta c
gttgcagata
agaagtagtg
ctaaacaaag
acctgaaagt
ogtcagaggg
tctaggttta
ctggcctctc
cagtagtgat
gagatggaat
gagataaagc
stgtttgtag
aggattScat a
aaacatgcag

actggtctcc
agcagcacgt
cgggc Sggtg
aggtctactq
gcagctggag

gtggaggggg
gacactgcca
ctgcaggttg
gctgtgctgc
gatctcagca
gctgctgaag
cttttcaagg
cactgcgacc
cagcgttata
ttggcStta
aaaagacaaa
gatgaacagg
cacaactcca
agccgagaaa
ggagcttcct
aggacccctt
aatagttcat
cggtttttga
aataaaggct
ggcacaatct
aatgaaacaa
gaacagcatt
aaaatagctt
agctrctctgt
tgctatgtca
taaggaagaa
gtgcaggt tg
actcctctcg
ttaaatgcaa
ttggactgcc
aatacagtca
ttccaaaata
Stctaccgaa
gcagtactcc
gtagttcccc
tttqtgaa
ctaaacaata
ctgatgaaga
atgggt Sctt
ctcatoggac
qtqtgtcatt
gccaattcaa
attgagcttc
tgfcaaatgtg
tgaggaagaa
tcatttgatc
gccctctgaa
gctccaagaa
aactcctgcc
tctattccca
agagatggcc
cagtggactt
tgacccttcc
cagaaagtga
gaccaaccag
acgctaagag
ggcccatagg
cccatggcat
caaggtaaga

aqqtgggc ac 2580
ccaccctcac 2640
gcagacatgt 2700
atqaccaaag 2760
atgtcatcga 2820
tgtacacttt 2880
ccgtggaagc 2940
gtgttgggca 3000
tgaacgtycz- 3060
ccgtgattgc 3120
tggcccgaaa 3180
tcttgagggc 3240
ccctcacaaa 3300
tctgggatgg 3360
ctctattgt 3420
aaaggactaa 348C
aaagaatgga 354C
gcctgatggt 360C
agatggagag 366C'
tcagttattg 3720
gaatccaaga 3780
tgaccttctt 3840'
aggcacaaaa 3900
gggtaaaact 3960
catattaaag 4020
ggttttaaaa 4080
ctaaacacgg 4140
gtctaagagg 4200
gctgacggca 4260
atggcagttt 4320
tcgtattcta 4380
aaggtagcat 4440
gtgttgttta 4500
tagaagtgat 4S60
atagataggg 4520
qtcttaactt 4580
acttgacata 4740
taaatcttat 4800
cgagcaatta 4860
atccaccctt 4920
gattagaaty 4980
ccctgctgca 5040
agcaaggtat 51C0
aaaaaaaatt 5160
catcttattt 5220
ttatttttaa 52C0
cactgtctcat 5340
ataagcccag 54C0
aatttctqgc 5460
gggagtgaac 550
cttataazca 5560
qgcccagaga 5610
ctgaatgcaa 5700
ttgatggatg 5760
ggactaagag 5820
tgcatagtct 5880
cttctgcccc 5840
atcacagaag 6000
gtcctgtctt 6060
cattctt:cat 61210
ctctggacag 6180
ctaacaagca 6240
tacaagzta 6300
aaatgtacca 6360
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otcaacag agc ~gatgoc acottttgtg cgcggggagg agagtgacta ccattgtttt 642)0
ttgtgtgaca aptatoat 9gactatttt aatcttggtt ttattgctta aaatatatta 648)
tttttcccta tgtgttgaca aggtatttct aatatcacac tattaaatat atgcactaat 654D
ctaaataaa9 gtgtctgtat tttctgtaat gcttattttt agggggaaat ttgttttctt 660)
tatgcttcag ggjtaqaggga ttcccttgEg tataggtcag caactctgg cctgcagcct 696:)
gtgtgtgcac gccccatgag ccgaaaagtg ggtcttatgt tttcaaatgg ttaaaaataa 672D
ataaaaaaat ttgaaacatq tgaactatat gacattcaga tttgtgttca taaataaagt 678D
ttlzattggaa catatcc 6797

<210> 272
<211> 1063
<2 12> PRT
<213> Homo sapiens

<400> 272
Met Thr Arg Leu Ply Trp Pro Ser Pro Cys Cys Ala Arg Lye Gin Cys
1 5 1) 

Ser Giu Giy Arg Thr Tyrr Ser Asn Aia Vai Ile Ser Pro Asn Leu Plu
25 

Thr Thr Arg Ilie Met Arg Val Ser His Thr Phe Pro Val Val Asp Cys
3S 40 

Thr Ala Ala Lye Cys Asp Len Ser Ser Cys Asp Leu Ala TL-p Trp Phe
55 

Pin Ply Arg Cys Tyr Len Val Ser Cys Pro His Lys Pin Asn Cys Giu
70 75 

Pro Lys Lys Met Gly Pro Ile Arg Ser Tyr Len Thr Phe Val Len Arc
90 

Pro Val Gin Arg Pro Ala Gin Leu Leu Asp Tyr Gly Asp Met Met Len
100 105 110

Asn Arg Gly Ser Pro Ser Ply Ile Trp Giy Asp Per Pro Giu Asp Ile
120 125

Arg Lye Asp Leu Pro Phe Leu Gly Lye Asp Trp Ply Leu Piu Giu Met
130 135 140

Ser Gin Tyr Ser Asp Asp Tyr ArS Giu Leu Glu Lys Asp Leu Len Pir.
145 150 155 
Pro Ser Gly Lys Gin Giu Pro Arg Gly7 Ser Ala Piu Tyr THr Asp Trp

165 170 175
Gly Leu Leu Pro Gly Ser Giu Gly Ala Phe Asn Ser Ser Val Gly Asp

180 185 1-90
@er Pro Ala Val Pro Ala Gin Thr Gin Gin Asp Pro Gin Len His Tyr

195 20C 205
Len Asn Gin Ser Ala Ser Thr Pro Ala Pro Lye Len Pro Gin Arg Ser

210 215 220
V~al Len Len Pro Len Pro Thr Thr Pro Ser Ser Ply Gin Val Len Gin
225 230 235 24C
Lye Pin Lys Ale Ser Gin Len Gin Pin Pin Ser Ser Asn Ser Ser Ply

245 250 255
Lys Gin Val Len Met Pro Sec His Se- Leu Pro Pro Ala Ser Len Glu

260 26S 270
Len Ser Ser Val Thr Val Giu Lye Per Pro Val Leu Thr Val Thr Pro

275 280 285
Ply Ser Thr Glu His Ser Ile Pro Thc Pro Pro Thr Sor Ala Ala Pro

235 300
Ser Pin Ser Thr Pro Ser Gin Len Pro Ile Ser Pro Thr Thr Ale Pro
305 310 315 320
Arg Thr Val Lye Gin Len Thc Val Se-- Ale Ply Asp Asn Leu Ile Ile

325 330 335
Thr Len Pro Asp Asn Pin Vel Pin Len Lye Ala Phe Val Ala Pro Ala

340 345 350
Pro Pro Val Pin Thr Thr Tyr Asn Tyr Pin Trp, Aen Len Ile Ser Ris

355 360 365
Pro Thr Asp Tyr Pin Giy Pin Ile Lye Pin Ply His Lye Gin Thr Len
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380
Val Phe
395
Val Asn

Ala Val

Ala Leu

Tyr His
460

Val Asp
47 
Ser Phc

Thr Ala

Asn Ala

Leu Asn
540

Trp Ser
555
Val Cln

Thr Phe

Val Val

Val Ala
620

Leu Asp
635
Trp Glu

Lys Ala

Arg Leu

Thr Val
700

Gly Gly
715
G2ly Ser

arg Asp

His Ser

Phe His
780

Ala Thr
795
Leu Thr

Thr Leu

Tie Lys

Val Phe
860

Glu Val
875
Phe Leu
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Leu Arg Val Asp

900

His Cys Asp Pro

915

Glu Asn Leu Ile

930

Trp Ser Ile Phe

945

Thr Gly Gly Phe

Arg Thr Lys Tie

980

Asp Glu Gin Glu

995
Arg Ser Thr Glu

1010

Asp Say Asp Gin

1025

Asn Pro Lys Val

PCT/US2004!001965

Ala Gly Cys Len

905

Thr Lys Arg Cys

920

Arg Tyr Ile Trp

935

Val Thr Val Len

950

Trp Leu Cys Ile

Lys Lys Thr Lys

985

Met Glu Len Arg

1000
Aen Ser Ser Leu

1015

Thr Tie Phe Ser
1030

Lys Cys Ser Gly His Gly
910

Cys Ser His Leu Trp Met
925

Gly Glu Ser Asn Cys Glu
940

The Thr Leu Ile Val Leu

955 960

Cys Cys Lys Arg Gin Lys
975

Thr Ile Leu Asp Asn Met
990

Lys Tyr Gly Ile Lys His

1005

Val Ser Glu Ser Glu Phe

1020

Gin Lys Met Glu Arg Gly
1035 1040

Ser Met Asn Gly Ser Ile Arg Asn Gly Ala Ser Phe
1045

Ser Tyr Cys Ser Lys Asp Arg

1060

1050

<210> 273

<211> 2053
<212> PRT
<213> Homo sapiens

<400> 273

Cys Ala A:
1

Tie Ssr P,

The Pro V
3!

Asp Len Al

His Lys GI

Len Thr El

Tyr Gly A

Asp Sex P,

1:
Trp Gly Li

130

Glu Lye A:
145

Ala Glu T,
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Val

Pro

Her
305

G ly

Ala

Trp

Gly

Val
385
Va1

Ala

Ala

Tyr

Val

Ser

Thr

A4sn

Leu

Trp

545
Val

Thr

Val

Val

Leu

625

Trp

Lys

Arg

Thr

Gly
705

Gly

Arg

His

Phe

Thr

275

Ser

Thr

Asn

Val

Leu

355

Lys

Lys

Val

Val

Ile

435

Trp

Ser

Arg

Ala

Ply

515

Gly

Leu

Thr

Gin

Thr
595

Gly

Gly

His

Ile

Thr

675

Ala

Arg

Arg

Gly

Val

755
Leu

Val

Ala

Thr

Leu

Ala

340
Ile

Gin

Val

Thr

Ser

420

Asp

Glu

Pro

Leu

Leu

500

Pro

Asn

Gly

Pro

Leu
580

Va1

Pro

Her

Val

Ala
660

Va1

Val

His

Ser

Gin

740

Ala

Arg

Thr

Ala

Ala

Ile

325

Pro

Ser

Thr

Thr

Val

405

Pro

Gly

Glu

Val

Thr

485
Ile

Asn

Gin

Pro

Tyr
565

Lys

Ile

Asp

Ser

Arg
645

Thr

Lys

Lys

Vai

Thr
725

Ser

Leo

Val

Pro Giy Ser Thr Giu His Ser

270

Ile Pro Thr Pro

285

Asn Asn

Thr Ile

520

Ser Asp

535

Her Glu

His Len

Thr Asp

Gin Pro

600
Glu Len

615

Her Asp

Pro Her

Thr Glv

Gin Gin

680
Glu Asn

695

Val Leu

Asp Gin

Ala Ala

Leu Thr

760

Asp Ser

Thr

Lye

Asp
330
Glu

Tyr

Gin

Asn

Arg
410
Len

Asp

Phe

Asn

Asp
490
Va1

Len

His

Lys

Ala
570
Ser

Asn

Phe

His

Vai
650
Gln

Leu

Ser

Asn

Ile
730

Asp

Leu

Gly

Pro

Glu

315

Asn

Thr

Gin

Leu

Ala
395

Val

Thr

Asp

Ile

Leo

475

Gly

Asp

Pro

Gin

His
555

Met

Arg

Asn

Pro

Gly

635

Glu

Val

Ser

Pro

Asn
715

Val

Val

Vai

Ala

Ser
300
Leu

Glu

Thr

Gly

Ser
380
Phe

Asn

Leo

Thr

Glu
460
Asp

Ala

Tyr

Gin

Ile
540

Val

Gin

Gin

Arg

Val
620
Ile

Met

Gly

Her

Pro
700
Ser

Ser

Ile

Glu

Ser

Gli Len

Thr Val

Val Glu

Tyr Asn
250

Glu Ile
365
Val Gly

Gly Glui

Leo Pro

Pro Leo
430

Glu Ile
445
Glu Lye

Pro Gly

Thr Asn

Pro Pro
510

Asn Ser
525
Vai Leu

Val Met

Glu Gly

Gin Ser
590

Pro Pro
605
Glu Ser

Val Phe

Glu Asn

Thr Tyr
670

Thr Her
685
Arg Ala

Ile Thr

Tyr Len

Asp Gly
750

Gly Val
765
Asp Thr

Pro

Ser

Leu i
335

Tyr

Lye

Leu

Gly

Pro
415

Thr

Val

Thr

Asn

Ser

495

Val

Tie

Tyr

Gin

Asp
575

Thr

Val

Ala

Tyr

Ile
655
His

Thr

Arg

Leo

Trp

735

Her

Tyr

Asp
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770
Ala Thr Val Glvi
785
Levi Thr Leu Gin

Thr Leu Val Arg
820

Ile Lys VTal Gin
835

V/al Phe Tyr V/al
850

Glu V/al Ala Arg
865
Phe Leu Leu Phe

Lys Cys Ser Gly
900

Cys Ser His Levi
915

Giy Giu Ser Asn
930

Phe Thr Leu Ile
945
Cys Cys Lys Arg

Thr Ile Leu Asp
980

Lys Tyr Gly Ile
995

V/al Ser Givi Ser
IC' 1

Givi Lys Met Giu
102S

PCT/US2004!001965

Gin
790
Gly

Levi

Ile

Ser

Leu
870
Val.

3ly

Met

Slvi

Levi
950
Lye

Met

His

Phe

Gly
103:

77S
Pro Asp Pro

Val Sly Gin

Ala Val Leu
825

Arg Ala His
840

Arg PEo Pro
855
His Met Arg

Leu Arg Val

His Cys Asp
90S

Glu Asn Levi
920

Trp Ser Ile
935
Thr Gly Gly

Arg Thr Lye

Asp Glvi Gin
985

Arg Ser Thr
1000

Asp Ser Asp
1015
Asn Pro Lys

Arg

Leu
810
Levi

Ser

Phe

Levi

Asp
890
Pro

Ile

Phe

Phe

Ile
970
Glvi

Glvi

Gin

Val1

Lys Ser
795
Thr Glvi

Asn. Val

Asp Leu

Lys Val
860

Ser Lye
875
Thr Ala

Levi Thr

Gin Arg

Tyr Val
940

Thr Trp
955
Arg Lye

Ary Met

His Asn

Giy Levi

Gin Arg

Levi Asp
830

Ser Thr

Levi Lys

Giu Lys

Gly Cys

Lys Arg
910

T/yr Ile
925
k/hr Val

Levi Cys

Lye Thr

Givi Levi
990

Ser Ser
1005

Asp Thr Ile Phe Ser Arg
1020

Ser Het Asn
1035

Sly Ser Ile
10400

Arg Asn Sly Ala Ser Phe Ser k/yr Cys Ser Lys Asp Arg
1045 1050

<210> 274
<211> 1053
<212> PRT
<213>- 1{mo sapiens

<400> 274
Cys Ala A-

Tie Ser P:

Phe Pro V:
3'

Asp Leu A:

His Lye G.

Levi Thr PJ

k/yr Sly A:

Asp Ser P:
I.

Trp Sly L,
130

Alvi Lye A:
145
Ala Givi T-

Cys Ser Giu Sly Arg k/hr Tyr Ser Asn Ala Val.
1

Glvi Thr Thr Arg Ile Met Arg Vai Ser His Thr

Cys Thr Ala Ala Cys Cys Asp Levi Ser Ser Cys
40 

Phe Glvi Gly Arg Cys k/yr Levi Val Ser Cys Pro
SS 

Glvi Pro Lye Lye Met Gly Pro Ile Arg Ser Tyr
70 75 s0
Ara Pro Val. Gin Ara Pro Ala G11n Laom Levi As n
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I (D 170 175
Asn Ser Ser Val Gly Asp Ser Pro Ala Val. Pro Ala Gin Thr Gin Gin

Asp

Lys

Ser
225
Ser

Pro

Val

Pro

S er
305
Gly

Ala

Trp

Gly

Val
385
Val1

Al a

Ala

Tyr

Val1
465
Per

Thr

Asn

Len

Trp
545
Val

Thy

Val

Val

Leu
625
Trp

Lys

Arg

180
Leu

Glu

Val1

Se r

Sar
260
Val1

Al a

Thr

Leu

Al a
340
Ile

Gin

Val

Thr

Ser
420
Asp

P in

Pro

L eu.

Leu
500
Pro

Asn

dly

Pro

Len
580
Val

Pro

Ser

Val

Ala
660
Val

His

Arg

Leu

Ser
245
Lou

Thr

Al a

Ala

Ile
325
Pro

Per

Thy

Thr

Val1
405
Pro

Gly

Glu

Val1

Thr
485
Ile

As n

Gin

Pro

Tyr
565
Lys

Ile

Asp

Per

Arg
645
Thy

Lys

Tyr

Ser

Glu
230
Giy

Gin

Pro

Pro

Pro
310
lie

Ala

His

Leu

Val
390
Lys

Gin

Per

Ile

Len
470
Val

Val

His

Ser

Gly
550
Len

Val

Val.

Lys

Ser
630
Gly

Val

Asp

Leu

Val
215
Lys

Lys

Lou

Gly

Ser
295
Arg

Thr

Pro

Pro

As n
375
Ser

Pro

Len

Gin

As n
455
Arg

Thr

Asn

Thy

S er
535
Ser

His

Thr

Gin

Giu
615
Ser

Pro

Thr

Gin

As n
2 00C
Lou.

Gin

Giu

5cr

Ser
280
Gin

Thy

Leu

Pro

Thy
360
Len

Per

Al a

Gin

S er7
440
Gly

Leu

Asp

Aen

Ile
820
Asp

ci.-

Leu

Asp

Pro
800
Len

Asp

Per

Gly

Gin

185
Gin 5cr

Len Pro

Lys Ala

Val Leu.
250

Per Val
265
Thr Gin

Per Thr

Val Lye

Pro Asp
330

Vol Gin
34S
Asp Tyr

Ser Gin

Gin Asn

Arg Arg
410

Gin Len
425
Thr Asp

Pro Phe

5cr Aen

Per Asp
430

Ala Val
505
Thy Len

Asp His

Ply Lye

Ser Ala
570

Ser 5cr
585
Gin Aen

Ile Phe

Asp His

Ala Val
650

Len Gin
665
Gly Len.

Thy
205
Thr

Len.

Ser

Giu

28as
Gin

Thr

Val

Tyr

Gin
365
Val

Gly

Len.

Pro

Gin
4,15
Gin

Pro

The

Pr o

As n
525
Val1

Val

3ln

PrO
605
GinU

Val1

Gin

Thr

Thr

190
Pro

Thr

Gin

His

Lys
270
Pro

Len

Val

Gin

Asn

Ile

Giy

Gin

Pro

Len
430
Ile

Lys

Ply

As n

Pro
510
See

Leu

Met

Gly

Ser
590
Pro

Ser

Phe

Asn

Tyr
670
Per

Ala

Pro

Gin

Per
255
Per

The

Pro

Per

Len
335
Tyr

Lys

Len

Gly

Pro
415
Thr

Val1

The

As n

Per
495
Val1

Ile

Tyr

Gin

Asp
575
Thr

Val

Ala

Tyr

ile
655
His

Thy

Prc

Ser

Gin
240
Lau

Pro

Pro

TIE

Ala
320
Lys

Gin

Gin

Tyr

Phe
400
Va

Per

Per

See

Tye
480
Th r

Ala

Th-

Gin

Gly

Tyr

Al a

Ala

Thr

His3
640
Aso

Phe

Len
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G 73
Thr Veal Ala Val

690
Gly Gly Arg His
705
Giy Ser Arg Ger

Arg Asp Gly Gin
740

His Ser Val Ala
755

Phe His Leu Arg
770

Ala Thr Val Ciu
785
Leu Thr Len Gin

Thr Leu Val Arg
8320

Ile Lys Vai Gin
835

Val Fhe Tyr Val
850

Glu Val Ala Arq
865
Phe Lea Len Phe

Lys Cys Ser Gly
900

Cvs Ser His Len
915

Gly Glu Ser Asn
930

Pha Thr Leu Ile
94S
Cvs Cys Lys Arg

Thr Ile Leu Asp
980

Lys Tyr Gly ile
995

Val Ser Gin Ser
11010

Gin Lye Met Giu
1 )25
Arg Ann Gly Ala

PCT/US2004!001965

Lys

Vai

Thr
725
Ser

Len

Vali

Vai

Vali
a C,
Gin

Lys

Gi1n

Asn

Lys
885
His

Trp

Cys

Val

Gin
965
An

Lys

Gin

Arg

Lys

Len
710
Asp

Pro

Gin

Thr

Gin
790
Giy

Leu

Ile

Ser

Leu
870
Val

Gly

Met

Giu

La
950
Lys

Met

His

Phe

Giy

680
Gin Asn An
695
Val Leu Pro

Asp Gin Arg

Ala Aia Giv
745

Len Thr An
760

Asp Ser Gin
775
Pro Asp Pro

Vai Gly Gin

Ala Val Lea
825

Arg Ala His
840

Arg Pro Pro
855
His Met Ar3

Len Arg Val

His Cys Asp
905

Giu Ann Leu
-920

Trp Ser Ile
935
Thr Gly Gly

Arg Thr Lye

Asp Giu Gin
985

Arg Ser Phr
1000

Asp Er Asp
10i5
Asn Pro Lye

Pro

An
715
Val

Val

Val

Ala

Lys
795
Thr

An

Asp

Lys

Ser
875
Thr

L eu

Gin

Tyr

Thr
955
Arg

Arg

His

Asp

Ser

685
Pro Ary Ala
700
er Ile Thr

Sar Tyr Len

Ile Asp Gly
750

Gin Gly Vai
765

Sar Asp Thr
780
Ser Gly Lcu

Gin Gin Arg

Val Len Asp
830

Leu Er Thr
845

Val Len Lys
860
Lys Gin Lys

Aia Gly Cys

Thr Lye Arg
910

Arg Tyr Ile
925

Val I'hr Val
940
Trp Len Cys

Lys Lys Thr

Met Gin Lea
990

Ann Her Ser
1.005

Thr Ile Phe
1020
Met Ann Giv

krg

Leu

Trp
735
S er

Tyr

Asp

Val

Lys
815
er

'Val

Ala

Al a

Len
895
Lye

Trp

Len

Ile

Lys
975
Arg

Len

Ser

Ser

Ala

Asp
720
Ile

Asp

Thr

Thr

Cin

Asp

Asp

Ile

Ala

Asp
880
Leu

Ile

Asp

Al a

Cy s
960
Ty-f

Pro

He:

Arg

Ile
10401030 1039

Scr Phe Scr Tyr Cys Er Lys Asp Arg
1:)45 1050

<210> 275
<211> 23
<2 12> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 275
aattctccga aagtgtcaag ttt

<210> 276
<221, 24
<212> DNA
<223> Artificial Sequence
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<220 
<223> Primer

<400> 276
aagggac9 aa gacgaacacu Uctt 24

<210> 277

<211> 23

<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 277
aactgaagac ctgaagacaa taa 23
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