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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; 
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- 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. 

  

 



NOVEL PEPTIDE HAVING 4 LINKED CTL EPITOPES 

 

 

ABSTRACT 

 

 This invention provides a cancer antigen peptide that can be administered to a wide 

range of cancer patients in the form of a peptide vaccine for cancer without the need for HLA 

typing and regardless of the HLA types of patients.  Such peptide having 4 linked CTL 

epitopes is obtained by linking 4 CTL epitope peptides selected from among CTL epitope 

peptides derived from tumor antigen molecules that are reported to have the capacity for CTL 

induction via linkers. 
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  Epitope specific CTL induction PEP2 

cleaved 

with i20S 

PEP10 

cleaved 

with i20S 
Conjugate 

administered 

N 

terminus 

C 

terminus 

TPV01 PEP5 PEP6 PEP9* PEP4     

TPV02 PEP9* PEP5 PEP6 PEP4     

TPV03 PEP6 PEP5 PEP9* PEP4     

TPV04 PEP6 PEP9* PEP5 PEP4     

TPV05 PEP9* PEP6 PEP5 PEP4     

TPV06 PEP5 PEP9* PEP6 PEP4     

TPV07 PEP1 PEP7 PEP8* PEP2* ○   

TPV08 PEP1 PEP8* PEP7 PEP2* ○   

TPV09 PEP7 PEP1 PEP8* PEP2* ○   

TPV10 PEP8* PEP7 PEP1 PEP2* ○   

TPV11 PEP8* PEP1 PEP7 PEP2* ○   

TPV12 PEP7 PEP13 PEP8* PEP2* ○   

TPV13 PEP8* PEP13 PEP7 PEP2* ○   

TPV14 PEP13 PEP7 PEP8* PEP2* ○   

TPV15 PEP8* PEP7 PEP13 PEP2* ○   

TPV16 PEP13 PEP8* PEP7 PEP2* ○   

TPV17 PEP13 PEP15 PEP18 PEP10*   ○ 

TPV18 PEP13 PEP18 PEP15 PEP10*   ○ 

TPV19 PEP15 PEP13 PEP18 PEP10*   ○ 

PEP5 PEP6 PEP9* PEP4 

PEP9* PEP5 PEP6 PEP4 

PEP6 PEP5 PEP9* PEP4 

PEP6 PEP9* PEP5 PEP4 

PEP9* PEP6 PEP5 PEP4 

PEP5 PEP9* PEP6 PEP4 

PEP1 PEP7 PEP8* PEP2* 

PEP1 PEP8* PEP7 PEP2* 

PEP7 PEP1 PEP8* PEP2* 

PEP8* PEP7 PEP1 PEP2* 

PEP8* PEP1 PEP7 PEP2* 

PEP7 PEP13 PEP8* PEP2* 

PEP8* PEP13 PEP7 PEP2* 

PEP13 PEP7 PEP8* PEP2* 

PEP8* PEP7 PEP13 PEP2* 

PEP13 PEP8* PEP7 PEP2* 

PEP13 PEP15 PEP18 PEP10* 

PEP13 PEP18 PEP15 

PEP15 PEP13 PEP18 

PEP10* 

PEP10* 
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  Epitope specific CTL induction PEP2 

cleaved 

with i20S 

PEP10 

cleaved 

with i20S 
Conjugate 

administered 

N 

terminus 

C 

terminus 

TPV20 PEP15 PEP18 PEP13 PEP10*   ○ 

TPV21 PEP18 PEP13 PEP15 PEP10*   ○ 

TPV22 PEP18 PEP15 PEP13 PEP10*   ○ 

TPV23 PEP1 PEP15 PEP18 PEP10*   ○ 

TPV24 PEP1 PEP18 PEP15 PEP10*   ○ 

TPV25 PEP15 PEP1 PEP18 PEP10*   ○ 

TPV26 PEP15 PEP18 PEP1 PEP10*   ○ 

TPV27 PEP18 PEP1 PEP15 PEP10*   ○ 

TPV28 PEP18 PEP15 PEP1 PEP10*   ○ 

TPV29 PEP15 PEP17 PEP13 PEP10*   * 

TPV30 PEP15 PEP13 PEP17 PEP10*   * 

TPV31 PEP17 PEP15 PEP13 PEP10*   * 

TPV32 PEP17 PEP13 PEP15 PEP10*   * 

TPV33 PEP13 PEP17 PEP15 PEP10*   * 

TPV34 PEP13 PEP15 PEP17 PEP10*   * 

TPV37 PEP1 PEP7 PEP6 PEP5     

TPV38 PEP7 PEP1 PEP6 PEP5     

TPV35 PEP6 PEP18 PEP5 PEP9*     

TPV36 PEP6 PEP5 PEP18 PEP9*     
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  Epitope specific CTL induction PEP2 

cleaved 

with i20S 

PEP10 

cleaved 

with i20S 
Conjugate 

administered 

N 

terminus 

C 

terminus 

CPV01 PEP18 PEP17 PEP14 PEP12*     

CPV02 PEP11* PEP15 PEP19 PEP16     

CPV03 PEP11* PEP16 PEP15 PEP19     

CPV04 PEP11* PEP19 PEP15 PEP16     

CPV05 PEP15 PEP11* PEP16 PEP19     

CPV06 PEP14 PEP12* PEP13 PEP17     

CPV07 PEP17 PEP14 PEP13E PEP12*     

CPV08 PEP17 PEP13 PEP18 PEP14     

CPV09 PEP13 PEP12* PEP14 PEP18     

CPV10 PEP17 PEP12* PEP14 PEP18     

CPV11 PEP17 PEP13 PEP12 PEP14     

CPV12 PEP17 PEP18 PEP14 PEP12*     

CPV13 PEP17 PEP18 PEP14 PEP13     

CPV14 ○ 

CPV15 * 

CPV16 * 

PEP7 PEP8* PEP1 PEP2* 

PEP7 PEP8* PEP13 PEP2* 

PEP2* PEP9* PEP4 PEP5 

PEP18 PEP17 PEP14 

PEP15 PEP19 PEP16 

PEP16 PEP15 PEP19 
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Cleavable ○ 

Unexamined * 
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  Epitope specific CTL induction PEP2 

cleaved 

with i20S 

PEP10 

cleaved 

with i20S 
Conjugate 

administered 
N 

terminus 

C 

terminus 

TPV39 TA7 TA13 TA8* TA2* ○   

TPV40 TA7 TA13 TA8* TA2* ○   

TPV41 TA7 TA13 TA8* TA2*     

TPV42 TA5 TA9* TA6 TA4     

TPV43 TA5 TA9* TA6 TA4     

TPV44 TA15 TA18 TA1 TA10*     

TPV45 TA15 TA18 TA1 TA10*     

PEP7 PEP13 PEP8* 

PEP13 PEP8* PEP2* 

PEP13 PEP8* PEP2* 

PEP9* PEP6 PEP4 

PEP5 PEP6 PEP4 

PEP15 PEP1 PEP10* 

PEP15 PEP18 

PEP2* 

PEP10* PEP1 

PEP18 

PEP9* 

PEP5 

PEP7 

PEP7 
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  Epitope specific IgG (fold induction vs. IFA) 

mixture1 PEP10 PEP13 PEP15 PEP18 

mixture2 PEP4 PEP5 PEP6 PEP9 

mixture3 PEP1 PEP2 PEP7 PEP8 

mixture4 

          

Conjugate 

administered 
N terminus C terminus 

TPV01 PEP5 PEP6 PEP9 PEP4 

TPV02 PEP9 PEP5 PEP6 PEP4 

TPV03 PEP6 PEP5 PEP9 PEP4 

TPV04 PEP6 PEP9 PEP5 PEP4 

TPV05 PEP9 PEP6 PEP5 PEP4 

TPV06 PEP5 PEP9 PEP6 PEP4 

TPV07 PEP1 PEP7 PEP8 PEP2 

TPV08 PEP1 PEP8 PEP7 PEP2 

TPV09 PEP7 PEP1 PEP8 PEP2 

TPV10 PEP8 PEP7 PEP1 PEP2 

TPV11 PEP8 PEP1 PEP7 PEP2 

TPV12 PEP7 PEP13 PEP8 PEP2 

TPV13 PEP8 PEP13 PEP7 PEP2 

TPV14 PEP13 PEP7 PEP8 PEP2 

TPV15 PEP8 PEP7 PEP13 PEP2 

TPV16 PEP13 PEP8 PEP7 PEP2 

TPV17 PEP13 PEP15 PEP18 PEP10 

TPV18 PEP13 PEP18 PEP15 PEP10 

TPV19 PEP15 PEP13 PEP18 PEP10 
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Conjugate 

administered 
N terminus C terminus 

TPV20 PEP15 PEP18 PEP13 PEP10 

TPV21 PEP18 PEP13 PEP15 PEP10 

TPV22 PEP18 PEP15 PEP13 PEP10 

TPV23 PEP1 PEP15 PEP18 PEP10 

TPV24 PEP1 PEP18 PEP15 PEP10 

TPV25 PEP15 PEP1 PEP18 PEP10 

TPV26 PEP15 PEP18 PEP1 PEP10 

TPV27 PEP18 PEP1 PEP15 PEP10 

TPV28 PEP18 PEP15 PEP1 PEP10 

TPV29 PEP15 PEP17 PEP13 PEP10 

TPV30 PEP15 PEP13 PEP17 PEP10 

TPV31 PEP17 PEP15 PEP13 PEP10 

TPV32 PEP17 PEP13 PEP15 PEP10 

TPV33 PEP13 PEP17 PEP15 PEP10 

TPV34 PEP13 PEP15 PEP17 PEP10 

TPV37 PEP1 PEP7 PEP6 PEP5 

TPV38 PEP7 PEP1 PEP6 PEP5 
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fold<2   

2<fold<10   

10<fold<100   

100<fold   

Fig. 4-2 
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  Epitope specific IgG (fold induction vs. IFA) 

Conjugate 

administered 
N terminus C terminus 

TPV39 PEP5 PEP6 PEP9 PEP4 

TPV40 PEP9 PEP5 PEP6 PEP4 

TPV41 PEP6 PEP5 PEP9 PEP4 

fold<2   

2<fold<10   

10<fold<100   

100<fold   

PEP7 

PEP7 

PEP7 

PEP13 

PEP13 

PEP13 

PEP8 

PEP8 

PEP8 

PEP2 

PEP2 

PEP2 

Fig. 4-3 
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