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 Fig. 22 shows identification of the threonine phosphorylation sites in PHB2.  (A) 15 

Immunoblots are shown which evaluate Thr42 and Thr169 as the threonine phosphorylation sites 

in PHB2.  SK-BR-3 cells in which PHB2 expression was suppressed by the siRNA method 

were transfected with the HA-tagged PHB2 construct, alanine mutant at Thr42 (T42A), alanine 

mutant at Thr169 (T169A), and double alanine mutant at Thr42 and Thr169 (T42A+T169A).

48 hours later, these were treated for 24 hours with 1 M stERAP.  The cells were then lysed20 

and subjected to immunoprecipitation using an anti-HA antibody, and immunoblot analyses were 

performed using the antibodies shown in the drawing.  (B) Immunoblots are shown which 

indicate that phosphorylation of Thr42 and Thr169 in PHB2 inhibits HER2-HER3 binding and 

HER2-Shc binding.  SK-BR-3 cells in which PHB2 expression was suppressed by the siRNA 

method were transfected with the HA-tagged PHB2 construct, alanine mutant at Thr42 (T42A), 25 

alanine mutant at Thr169 (T169A), and double alanine mutant at Thr42 and Thr169 

(T42A+T169A).  48 hours later, these were treated for 24 hours with 1 M stERAP.  The cells 

were then lysed and subjected to immunoprecipitation using an anti-HER2 antibody and an 

anti-BIG3 antibody, and immunoblot analyses were performed using the antibodies shown in the 

drawing. 30 

 

 

- -

- -35 



- -

-

- -5 

-

 10 

 

 - -

- -

-15 

- -

- - - - -

- - - - -

-20 

- - -

- -

25 

- -

-

-30 

 

 

 

 35 

 



-

 

 5 

- -

 - - -

- - - -

- - -10 

- - -

 

 - -

- - -15 

- -

- -

-20 

-  

 

- - -

 

 - -25 

-

-

- - -

- - -30 

- -

- -

-

- - -35 



 

59 
 

Claims 

 

1. A peptide comprising an amino acid sequence in which at least two pairs of amino 

acid residues are substituted with the same number of stapling structures in the amino acid sequence 

of SEQ ID NO: 4 or SEQ ID NO: 5, or a salt thereof, 

wherein the two pairs of amino acid residues are either (a) and (b), or (c) and (d) below: 

(a) the third and seventh amino acid residues from the N terminus of the amino acid 

sequence of SEQ ID NO: 4; and  

(b) the eighth and twelfth amino acid residues from the N terminus of the amino acid 

sequence of SEQ ID NO: 4, or 

(c) the third and seventh amino acid residues from the N terminus of the amino acid 

sequence of SEQ ID NO: 5; and 

(d) the tenth and fourteenth amino acid residues from the N terminus of the amino acid 

sequence of SEQ ID NO: 5.  

 

2. The peptide or the salt thereof of claim 1, wherein two pairs of amino acid residues 

are substituted with two stapling structures. 

 

3. The peptide or the salt thereof of claim 1, wherein the stapling structure is 

represented by Formula (I) below: 

 

(wherein, the double line drawn by a solid line and a dashed line indicates a single bond or a double 

bond). 
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4. The peptide or the salt thereof of claim 3, wherein the stapling structure is 

represented by Formula (II) below: 

 

(wherein, the double line drawn by a solid line and a dashed line indicates a single bond or a double 

bond; 

the combination of A1, A2, A3, A4, and A5 is selected from the following: 

 A1 = QM, A2 = SDL, A3 = –, A4 = QLR, and A5 = R; and 

 A1 = QM, A2 = SDL, A3 = LQ, A4 = RQR, and A5 = OH; 

  wherein “–” indicates a peptide bond with no additional amino acid residue (that is, two stapling 

structures are connected); and “OH” indicates that one end of the above stapling structure 

constitutes the C terminus of the peptide derivative). 

 

5.  The peptide or the salt thereof of claim 1, wherein either one or both of N-terminal 

and C-terminal amino acid residues have been modified. 

 

6.  The peptide or the salt thereof of claim 5, wherein either one or both of N-terminal 

and C-terminal amino acid residues have been modified by any one or a combination of acetylation, 

amidation, and HA tagging. 

 

7. The peptide or the salt thereof of claim 6, wherein the N-terminal amino acid residue 

is acetylated and the C-terminal amino acid residue is amidated. 

 

8. The peptide or the salt thereof of claim 1, wherein all the amino acid residues have 

been substituted with D-form amino acid residues. 
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9.  A peptide which is a retro-inverso form of a peptide comprising an amino acid 

sequence in which at least two pairs of amino acid residues are substituted with the same number of 

stapling structures in the amino acid sequence of SEQ ID NO: 4 or SEQ ID NO: 5, or a salt thereof, 

wherein the two pairs of amino acid residues are (a) and (b) below: 

(a) the third and seventh amino acid residues from the N terminus of the amino acid 

sequence of SEQ ID NO: 4; and 

(b) the eighth and twelfth amino acid residues from the N terminus of the amino acid 

sequence of SEQ ID NO: 4, or 

wherein the two pairs of amino acid residues are (c) and (d) below: 

(c) the third and seventh amino acid residues from the N terminus of the amino acid 

sequence of SEQ ID NO: 5; and 

(d) the tenth and fourteenth amino acid residues from the N terminus of the amino acid 

sequence of SEQ ID NO: 5.   

 

10. A pharmaceutical composition comprising the peptide or the salt thereof of claim 1 

and a pharmaceutically acceptable carrier. 

 

11.  Use of the pharmaceutical composition of claim 10 in the manufacture of a 

medicament for treating cancer. 

 

12. The use of claim 11, wherein the cancer is breast cancer or prostate cancer. 

 

13. The use of claim 11, wherein the cancer is estrogen receptor-positive cancer. 

 

 

 

 


