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CLAIMS 

 

[1] A peptide having 4 linked epitopes, wherein the 4 epitope peptides are selected 

independently from the group consisting of CTL epitope peptides: the peptide as shown in 

SEQ ID NO: 1 (PEP1); the peptide as shown in SEQ ID NO: 2 (PEP2); the peptide as shown 

in SEQ ID NO: 4 (PEP4); the peptide as shown in SEQ ID NO: 5 (PEP5); the peptide as 

shown in SEQ ID NO: 6 (PEP6); the peptide as shown in SEQ ID NO: 7 (PEP7); the peptide 

as shown in SEQ ID NO: 8 (PEP8); the peptide as shown in SEQ ID NO: 9 (PEP9); the 

peptide as shown in SEQ ID NO: 10 (PEP10); the peptide as shown in SEQ ID NO: 13 

(PEP13); the peptide as shown in SEQ ID NO: 15 (PEP15); the peptide as shown in SEQ ID 

NO: 17 (PEP17); and the peptide as shown in SEQ ID NO: 18 (PEP18), and are linked via 

linkers, wherein the peptide having 4 linked epitopes optionally comprise other peptide 

sequences consisting of hydrophilic amino acids, and wherein the peptide having 4 linked 

epitopes comprises PEP4 at the C terminus. 

[2] A peptide having 4 linked epitopes, wherein the 4 epitope peptides are selected 

independently from the group consisting of CTL epitope peptides: the peptide as shown in 

SEQ ID NO: 1 (PEP 1); the peptide as shown in SEQ ID NO: 2 (PEP2); the peptide as shown 

in SEQ ID NO: 4 (PEP4); the peptide as shown in SEQ ID NO: 5 (PEP5); the peptide as 

shown in SEQ ID NO: 6 (PEP6); the peptide as shown in SEQ ID NO: 7 (PEP7); the peptide 

as shown in SEQ ID NO: 8 (PEP8); the peptide as shown in SEQ ID NO: 9 (PEP9); the 

peptide as shown in SEQ ID NO: 10 (PEP 10); the peptide as shown in SEQ ID NO: 13 (PEP 

13); the peptide as shown in SEQ ID NO: 15 (PEP 15); the peptide as shown in SEQ ID NO: 

17 (PEP17); and the peptide as shown in SEQ ID NO: 18 (PEP18), and are linked via linkers, 

wherein the peptide having 4 linked epitopes optionally - comprise other peptide sequences 

consisting of hydrophilic amino acids, and wherein the peptide having 4 linked epitopes 

comprises a sequence selected from the following sequences, wherein "-(L)-" represents a 

linker: 

- PEP5-(L)-PEP6-(L)-PEP9-(L)-PEP4; 

- PEP9-(L)-PEP5-(L)-PEP6-(L)-PEP4; 
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- PEP6-(L)-PEP5-(L)-PEP9-(L)-PEP4; 

- PEP6-(L)-PEP9-(L)-PEP5-(L)-PEP4; 

- PEP9-(L)-PEP6-(L)-PEP5-(L)-PEP4; 

- PEP5-(L)-PEP9-(L)-PEP6-(L)-PEP4; 

- PEP 1-(L)-PEP7-(L)-PEP8-(L)-PEP2; 

- PEP 1-(L)-PEP8-(L)-PEP7-(L)-PEP2; 

- PEP7-(L)-PEP 1-(L)-PEP8-(L)-PEP2; 

- PEP8-(L)-PEP7-(L)-PEP1-(L)-PEP2; 

- PEP8-(L)-PEP 1-(L)-PEP7-(L)-PEP2; 

- PEP7-(L)-PEP13-(L)-PEP8-(L)-PEP2; 

- PEP8-(L)-PEP13-(L)-PEP7-(L)-PEP2; 

- PEP 13-(L)-PEP7-(L)-PEP8-(L)-PEP2; 

- PEP8-(L)-PEP7-(L)-PEP13-(L)-PEP2; 

- PEP 13-(L)-PEP8-(L)-PEP7-(L)-PEP2; 

- PEP 1 3-(L)-PEP 1 5-(L)-PEP 1 8-(L)-PEP10; 

- PEP 1 3-(L)-PEP 1 8-(L)-PEP 1 5-(L)-PEP10; 

- PEP 1 5-(L)-PEP 1 3-(L)-PEP 1 8-(L)-PEP10; 

- PEP 1 5-(L)-PEP 1 8-(L)-PEP 1 3-(L)-PEP10; 

- PEP 1 8-(L)-PEP 1 3-(L)-PEP 1 5-(L)-PEP10; 

- PEP 1 8-(L)-PEP 1 5-(L)-PEP 1 3-(L)-PEP10; 

- 43 - PEP1-(L)-PEP15-(L)-PEP18-(L)-PEP10; 

- PEP1-(L)-PEP18-(L)-PEP15-(L)-PEP10; 

- PEP15-(L)-PEP1-(L)-PEP18-(L)-PEP10; 

- PEP15-(L)-PEP18-(L)-PEP1-(L)-PEP10; 

- PEP18-(L)-PEP1-(L)-PEP15-(L)-PEP10; 

- PEP18-(L)-PEP15-(L)-PEP1-(L)-PEP10; 

- PEP 1 5-(L)-PEP 1 7-(L)-PEP 1 3-(L)-PEP10; 

- PEP 1 5-(L)-PEP 1 3-(L)-PEP 1 7-(L)-PEP10; 

- PEP 1 7-(L)-PEP 1 5-(L)-PEP 1 3-(L)-PEP10; 



43 

 

- PEP 1 7-(L)-PEP 1 3-(L)-PEP 1 5-(L)-PEP10; 

- PEP 1 3-(L)-PEP 1 7-(L)-PEP 1 5-(L)-PEP10; 

- PEP 1 3-(L)-PEP 1 5-(L)-PEP 1 7-(L)-PEP10; 

- PEP6-(L)-PEP18-(L)-PEP5-(L)-PEP9; 

- PEP6-(L)-PEP5-(L)-PEP18-(L)-PEP9; 

- PEP 1 -(L)-PEP7-(L)-PEP6-(L)-PEP5; and  

- PEP7-(L)-PEP 1-(L)-PEP6-(L)-PEP5. 

[3] The peptide having 4 linked epitopes according to claim 1 or claim 2, which 

comprises 4 non-redundant peptides selected from among PEP1, PEP2, PEP4, PEP5, PEP6, 

PEP7, PEP8, PEP9, PEP10, PEP13, PEP15, PEP17, and PEP18. 

[4] The peptide having 4 linked epitopes according to any one of claims 1 to 3, wherein 

the linker is an amino acid linker. 

[5] The peptide having 4 linked epitopes according to any one of claims 1 to 4, wherein 

the amino acid linker is an arginine dimer or arginine trimer composed of two or three 

arginine residues linked to each other. 

[6] The peptide having 4 linked epitopes according to any one of claims 1 to 5, wherein 

the other peptide sequence consisting of hydrophilic amino acids is linked to the N terminus. 

[7] The peptide having 4 linked epitopes according to any one of claims 1 to 6, wherein 

the other peptide sequence consisting of hydrophilic amino acids is composed of an arginine 

trimer or arginine tetramer composed of three or four arginine residues linked to each other. 

[8] The peptide having 4 linked epitopes according to any one of claims 1 to 7, which 

consists of the amino acid sequence as shown in SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID 

NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 

29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, 

SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID 

NO: 40, SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 

45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 49, SEQ ID NO: 50, 

SEQ ID NO: 51, SEQ ID NO: 52, SEQ ID NO: 53, SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID 

NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 
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61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, or SEQ ID NO: 66. 

[9] A combination of CTLs obtained by stimulating peripheral blood lymphocytes using 

the peptide having 4 linked epitopes according to any one of claims 1 to 8. 

[10] A pharmaceutical composition comprising, as an active ingredient, the peptide 

having 4 linked epitopes according to any one of claims 1 to 8 or the combination according 

to claim 9. 

[11] A pharmaceutical composition comprising two or more peptides selected from 

among the peptides having 4 linked epitopes according to any one of claims 1 to 8. 

[12] The pharmaceutical composition according to claim 10 or claim 11, which is an 

immunotherapeutic agent. 

[13] Use of the peptide having 4 linked epitopes according to any one of claims 1 to 8, the 

combination according to claim 9, or the pharmaceutical composition according to any one of 

claims 10 to 12 for the manufacture of a medicament for treating cancer. 

  

 


