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Claims

An isolated peptide having cytotoxic T cell inducibility, wherein said pgftide
derived from amino acid sequence of SEQ ID NO: 2, 4, or 6,
An isolated peptide of less than about 15 amino acids selected fro

aving cytotoxic T cell inducibility of claim 5, wherein the C-

ino acid is valine or leucine.

A vecpbr in which the DNA encodes peptides of any one of claims 1 to 7.

A pflarmaceutical composition for treating or pmvenﬁng a disease associated

fth over-expression of the genes of SEQ ID NO: 1, 3 and/or 5, said composition
comprising one or more peptides of claim 2 or 5.

The pharmaceutical composition of claim 9, wherein the disease is cancer.

The pharmaceutical composition of claim 10, wherein the cancer is selected from
the group consisting of bladder cancer, breast cancer, cervical cancer, cholangin-
cellular carcinoma, CML, colorectal cancer, gastric cancer, NSCLC, lymphoma,
osteosarcoma, prostate cancer, renal carcinoma, SCLC and soft tissue tumor.
An exosome that presents on its surface a complex comprising a peptide of claim
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2 or 5 and an HL.A antigen.

The exosome of claim 12, wherein the HLA antigen is HLA-A24.
The exosome of claim 13, wherein the HLA antigen is HLA-A2402.
The exosome of claim 12, wherein the HLA antigen is HLA-A2.
The exosome of claim 13, wherein the HLA antigen is HLA-AQ204.
A method of inducing antigen-presenting cells having a high cypbtoxic T cell in-
ducibility comprising the step of contacting an antigen-prese
peptide of claim 2 or 5.

A method of inducing cytotoxic T cells by contacting a # cell with a peptide of
claim 2 or 5.
A method of inducing antigen-presenting cells havjlg high cytotoxic T cell indu-
cibility, said method comprising the step of trangferring a gene comprising a
polynucleotide encoding a peptide of claim 2 ¢r 5 to an antigen-presenting cell.
An isolated cytotoxic T cell, which is indug#d by contacting a T cell with a
peptide of any one of claims 1 to 8 or which is transduced with the nucleic acids
encoding the TCR subunits polypeptigés binding with a peptide of any one
claims 1 to 8 in the context of HL 4 or HLA-AZ.

An antigen-presenting cell, whicj/comprises a complex formed between an HLA
antigen and a peptide of claimZ or 5.

The antigen-presenting cell #f claim 21, induced by the method of claim 17.

A vaccine for inhibiting pfoliferation of cells expressing genes of SEQ ID NO: 1,
3 and/or 5, wherein th
ingredient.

accine comprises a peptide of claim 2 or 5 as the active

The vaccine of clgfm 23, wherein the cell is a cancer cell.

The vaccine of flaim 24, wherein the cancer is selected from the group

ladder cancer, breast cancer, cervical cancer, cholangincellular
carcinomgf CML, colorectal cancer, gastric cancer, NSCLC, lymphoma, o0s-
teosarcgima, prostate cancer, renal carcinoma, SCLC and soft tissue tumor.

The Yaccine of claim 23, formulated for administration to a subject whose HLA
apfgen is HL.A-A24 or HLA-AZ2.

method of treating or prevénting a disease associated with the over-expression
of the genes of SEQ ID NO: 1, 3 and/or 5 in a subject comprising administering
to said subject a vaccine comprising one or more peptide of claim 2 or 5, an im-
munologically active fragment thereof, or a polynucleotide encoding said peptide
or immunologically active fragment.

The method of claim 27, wherein the‘disease 18 cancer.

The method of claim 28, wherein the cancer is selected from the group consisting
of bladder cancer, breast cancer, cervical cancer, cholangincellular carcinoma,
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CML, colorectal cancer, gastric cancer, NSCLC, lymphoma, osteosarcom:

prostate cancer, renal carcinoma, SCLC and soft tissue tumor.,
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CLAIMS:

1. An isolated peptide having cytotoxic T cell inducibility, wherein said peptide derived
from the amino acid sequence of SEQ ID NO: 2, wherein the peptide is less than 15 amino acids,
wherein the peptide comprises the amino acid sequence selected from the group consisting of

SEQ ID NO: 7, 8 and 9 to 11.

2. “An isolated peptide of less than 15 amino acids, wherein the peptide comprises the

amino acid sequence selected from the group consisting of:

* (a) SEQ ID NO:7;

(b) SEQ ID NO:8;

(c) SEQ ID NO: 7 in whiéh 1 or 2 amino acids are substituted, deleted or added; and

(d) SEQ ID NO: 8 in which 1 or 2 amino acids are substituted, deleted or added; wherein the.
peptide has cytotoxic T cell inducibility.

3. The peptide of Claim 2, wherein the second amino acid from the N-terminus is

phenylalapine, tyrosine, methionine or tryptophan.

4. The peptide of Claim 2 or 3, wherein the C-terminal amino acid is phenylalanine,

leucine, isoleucine, tryptophan or methionine.

5. An isolated peptide of less than 15 amino acids, wherein the peptide comprises the

amino acid sequence selected from the group consisting of:

(a) SEQ ID NO:9;

(b) SEQ ID NO:10;

(c) SEQ ID NO:11;

(d) SEQ ID NO:9 in which 1 or 2 amino acids are substi.‘guted, deleted or added;

(e) SEQ ID NO:10 in which 1.or 2 amino acids are substituted, deleted or added; and
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(f) SEQ ID NO:11 in which 1 or 2 amino acids are substituted, deleted or added; wherein the
peptide has cytotoxic T cell inducibility. |

6. The peptide of Claim 5, wherein the second amino acid from the N-terminus is leucine
or methionine.

7. The peptide of Claim 5 or 6, wherein the C-terminal amino acid is valine or leucine.

8. An isolated peptide cons1st1ng of the amino a<31d sequence selected from the group

' 'con51st1ng of SEQ ID'NO: 7, 8 and 9 to 11
9. A vector comprising DNA which encodes the peptide of any one of Claims 1 to 8.

10.  An exosome that presents on its surface a complex comprising a peptide of any one of

Claims 1 to 8 and an HLA antigen.
- 11, The exosome of Claim 10, wherein the HLA antigen is HLA-A24 or HLA-A2.
12. The exosome of Claim 11, wherein the HLA antigen is HLA-A2402 or HLA-A0201.

13. An in vitro method of mducmg ant1gen presentmg cells having a high cytotox1c T cell
1nduc1b1hty, said method comprising the step of contactmg an an‘ugen presenting cell witha

peptide of any one of Claims 1 to 8.

14. An in vitro method of inducing cytotoxic T cells, said method comprising the step of

contacting CD8" T cells with the antigen-presenting cells induced by the method of Claim 13.

15. An in vitro method of inducing antigen-presenting cells havinghig_h ‘cytotoxic Teell
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inducibility, said method comprising the step of transferring a gene comprising a polynucleotide

encoding a peptide of aﬁy one of Claims 1 to 8 to an antigen-presenting cell.

16.  Anisolated cytotoxic T cell, which is induced by the method of Claim 14 or which is
transduced with the nucleic acids encoding the TCR subunits polypeptides binding with a
peptide of any one Claims 1 to 8 in the context of HLA-A24 or HLA-A2.

17. An antigen-presenting cell, which comprises a complex formed between an HLA

antigen and a peptide of any one of claims 1 to 8.
18. The antigen-presenting cell of Claim 17, induced by the method of Claim 13.

19. A vaccine for inhibiting proliferation of cells expressing the gene of SEQ ID NO:1,-

wherein the vaccine comprises a peptide of any one of Claims 1 to 8 as an active ingredient.

20. The vaccine of Claim 19, wherein the cell is a cancer cell.

-

21. The vaccine of Claim 20, wherein the cancer is selected from the group consisting of
bladder cancer, breast cancer, cervical cancer, cholangiocellular carcinoma, CML, colorectal
cancer, gastric cancer, NSCLC, lymphoma, osteosarcoma, prostate cancer, renal carcinoma,

SCLC and soft tissue tumor.

22. The vaccine of Claim 19, formulated for administration to a subject whose HLA antigen

1s HLA-A24 or HLA-A2.



