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Breast cancer and Human epidermal growth factor receptor 2 (HER2)

Figure 1. Normal breast cancer cell and abnormal 

breast cancer cell (HER2 overexpressing).

Singh DD, Lee H-J, Yadav DK. Clinical updates on tyrosine kinase inhibitors in HER2-positive breast cancer. Front Pharmacol. 2022; 13: 1089066.

Figure 2. Signaling pathways activated by 

HER family receptors. 
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Peptides in breast cancer therapy

Figure 3. Anticancer peptides and their role as targeted therapy in breast cancer.

Das A, Adhikari S, Deka D, Bisgin A, Paul S, Balidya N, et al. An updated review on recent advances in the usage of novel therapeutic peptides for breast

cancer treatment. Int J Pept Res Ther. 2023; 29(2): 1-17.
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To Implement structure-based pharmacophore modeling to design a series of 

peptides targeting HER2, evaluate their affinity for the receptor by in silico methods 

and obtain the most promising candidates by solid-phase chemical synthesis.

Main objective
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Methodology
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Solid-phase peptide synthesis
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Results
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Pharmacophoric map targeting HER2

Figure 4. Structure-based pharmacophore map targeting HER2 (HER2 residues are shown in white).
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Molecular docking and prediction of allergenic and toxic properties

Table 1. Results of in silico evaluations for the top-ranked HER2-targeted peptides in virtual screening.
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Figure 5. Docking of PHER37 peptide (blue) and its 

binding mode with HER2 residues (white).

Figure 6. Binding mode of 

Trastuzumab residues 

(magenta) on HER2.

PHER37 binding mode on HER2

𝚫G = -49.27 kcal/mol
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Structural characterization

Figure 7. Mass spectrum 

(ESI+) of the PHER37 peptide.

Figure 8. 1H-RMN spectrum of the

PHER37 peptide (DMSO-d6, 700 MHz).
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Pharmacophore modeling based on the structure of the HER2/Trastuzumab complex

and molecular docking enabled the design and identification of new peptide sequences

targeting HER2, from which the most promising (PHER37) was obtained by solid-phase

chemical synthesis. The peptide obtained is a potential candidate for its evaluation on

breast cancer cell lines and for possible use in therapies targeting this disease.

Conclusion
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