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Monoclonal antibodies are immune system proteins produced in a laboratory 

environment. They can be utilized as targeted cancer therapies or as immunotherapies marking 

cancer cells for the immune system to recognize and destroy(1). Trastuzumab, brand name 

Herceptin, is a monoclonal antibody utilized in the treatment of both breast and stomach cancer. 

Trastuzumab is an IgG1 antibody that has undergone the process of humanization, targeting the 

human epidermal growth factor receptor 2 (HER2) (2). 

Human epidermal growth factor receptor 2 (HER2) is a transmembrane glycoprotein 

receptor in the epidermal growth factor family(EGRF). Changes in the signaling of HER2, 

particularly overexpression and amplification, are connected to the growth and proliferation of 

stomach and breast cancers. Activating mutations to HER2 are connected with the alliteration of 

tumorigenesis and metastasis(3). The suggested rate of breast cancer patients who have HER2 

mutations is 1.6% (4). Another suggested rate for HER2 overexpression in cases of breast cancer 

is 20-30%(5) (6).  primarily binds with itself or other EGFR family proteins, these pairings 

activate growth signals that drive the processes of cellular division, survival, and migration. 

Since the HER2 pathways discovery multiple therapies have been developed including 

Trastuzumab (Herceptin), Pertuzumab (Perjeta), Ado-trastuzumab emtansine (Kadcyla), 

Trastuzumab deruxtecan (T-DXd), Neratinib that block HER2 signaling(3). 

Trastuzumab particularly binds the extracellular domain of the HER2 protein, inhibiting 

homodimerization, thus blocking HER2 signaling(3)(7). Antibody-dependent cell-mediated 

cytotoxicity (ADCC), an immune host surveillance mechanism targeting tumors, is thought to be 

an additional way that Trastuzumab works against HER2 positive cancers(8). First described by 



Schechter et al. in 1984 the neu gene discovered in rat neuro/glioblastomas its product protein 

HER2 was first described by Coussens et al in 1985(9)(10). Trastuzumab, the first drug targeting 

HER2, was developed by Genentech and approved for sale in the US in 1998(11) (12). 

Trastuzumab is typically administered in the form of an intravenous infusion with an initial 

loading dose of 8 mg/kg and a maintenance dose of 2-6 mg/kg every 3 weeks(7). Trastuzumab is 

known to induce cardiomyopathy, leading to the increase in reactive oxygen species in 

Cardiomyocytes, as a side effect(13).

Trastuzumab Structure:

        References



1. Monoclonal antibodies. National Cancer Institute,  https://www.cancer.gov/about-

cancer/treatment/types/immunotherapy/monoclonal-antibodies

2. Karagiannis, P. et al (2009). Characterisation of an engineered trastuzumab IGE antibody and 

effector cell mechanisms targeting HER2/neu-positive tumour cells. U.S. National Library of 

Medicine, 58(6), 915-930. https://pmc.ncbi.nlm.nih.gov/articles/PMC3017872/

3. Cheng, X. (2024). A comprehensive review of HER2 in cancer biology and therapeutics. U.S. 

National Library of Medicine. https://pmc.ncbi.nlm.nih.gov/articles/PMC11275319/

4. Bose, R. et al (2013). Activating HER2 Mutations in HER2 Gene Amplification Negative 

Breast Cancer. American Association for Cancer Research. 

https://aacrjournals.org/cancerdiscovery/article/3/2/224/3639/Activating-HER2-Mutations-in-

HER2-Gene

5. McKeage, K.; Perry, CM. (2012). Trastuzumab - Drugs. Springer International Publishing. 

https://link.springer.com/article/10.2165/00003495-200262010-00008

6.  Dennis, S. J. et al (1987). Human Breast Cancer: Correlation of Relapse and Survival with 

Amplification of the HER-2/neu Oncogene. Science, 245(4785), 177-182.

https://www.science.org/doi/10.1126/science.3798106

7. Karl, G.; Karam, K. (2024). Trastuzumab. StatPearls. 

https://www.cancer.gov/about-cancer/treatment/types/immunotherapy/monoclonal-antibodies
https://www.cancer.gov/about-cancer/treatment/types/immunotherapy/monoclonal-antibodies
https://pmc.ncbi.nlm.nih.gov/articles/PMC3017872/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11275319/
https://aacrjournals.org/cancerdiscovery/article/3/2/224/3639/Activating-HER2-Mutations-in-HER2-Gene
https://aacrjournals.org/cancerdiscovery/article/3/2/224/3639/Activating-HER2-Mutations-in-HER2-Gene
https://link.springer.com/article/10.2165/00003495-200262010-00008
https://www.science.org/doi/10.1126/science.3798106


https://www.ncbi.nlm.nih.gov/books/NBK532246/

8. Namboodiri, A. M.; Pandey, J. P. (2011). Differential inhibition of trastuzumab- and 

cetuximab-induced cytotoxicity of cancer cells by immunoglobulin G1 expressing different GM 

allotypes. Clinical & Experimental Immunology, 166(3), 361-365.

https://pmc.ncbi.nlm.nih.gov/articles/PMC3232384/

9. Alan, S. L. et al (1984). The neu oncogene: an erb-B-related gene encoding a 185,000-Mr 

tumour antigen. Nature, 312, 513–516.

https://www.nature.com/articles/312513a0

10. Lisa, C. et al (1985). Tyrosine Kinase Receptor with Extensive Homology to EGF Receptor 

Shares Chromosomal Location with neu Oncogene. Science, 230(4730), 1132-1139.

https://www.science.org/doi/10.1126/science.2999974

11. Sujata, G. (2017). Trials and tribulations. Nature, 548, 28-31.

https://www.nature.com/articles/548S28a

12. Hamid , G. et al (2021). Trastuzumab Mechanism of Action; 20 Years of Research to 

Unravel a Dilemma. Cancers, 13(14), 3540.

https://pmc.ncbi.nlm.nih.gov/articles/PMC8303665/#B5-cancers-13-03540

13. Nishant, M. et al (2016). Trastuzumab, but Not Pertuzumab, Dysregulates HER2 Signaling to 

https://www.ncbi.nlm.nih.gov/books/NBK532246/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3232384/
https://www.nature.com/articles/312513a0
https://www.science.org/doi/10.1126/science.2999974
https://www.nature.com/articles/548S28a
https://pmc.ncbi.nlm.nih.gov/articles/PMC8303665/#B5-cancers-13-03540


Mediate Inhibition of Autophagy and Increase in Reactive Oxygen Species Production in Human 

Cardiomyocytes. Molecular Cancer Therapy, 15(6), 1321-1331

https://pubmed.ncbi.nlm.nih.gov/27197303/

https://pubmed.ncbi.nlm.nih.gov/27197303/

