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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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Inhibition of Signaling by Overexpressed EGFR ↗

Stable identifier: R-HSA-5638303

Diseases: cancer

Recombinant monoclonal antibody Cetuximab acts as an antagonist of EGFR ligand binding, and is approved for the 
treatment of tumors that over-express wild-type EGFR receptor (Cunningham et al. 2004, Li et al. 2005, Burtness et 
al. 2005). Effective concentrations of covalent tyrosine kinase inhibitors (TKIs) inhibit wild-type EGFR, causing 
severe side effects (Zhou et al. 2009). Hence, covalent TKIs have not shown much promise in clinical trials 
(Reviewed by Pao and Chmielecki in 2010).
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Inactivation of over-expressed wild type EGFR by Cetuximab recombinant antibody 
↗

Location: Inhibition of Signaling by Overexpressed EGFR

Stable identifier: R-HSA-1248677

Type: binding

Compartments: plasma membrane, extracellular region

Diseases: cancer, head and neck squamous cell carcinoma, large intestine cancer

Cetuximab binds to the extracellular domain of EGFR and blocks ligand binding, leading to receptor inactivation, 
internalization and degradation. Cetuximab is approved for combination therapy and monotherapy of metastatic 
colorectal cancer and advanced squamous cell carcinoma of head and neck in patients whose tumors over-express 
wild-type EGFR protein, usually due to amplification of EGFR gene.
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Covalent tyrosine kinase inhibitors bind and inhibit wild-type EGF:EGFR dimers ↗

Location: Inhibition of Signaling by Overexpressed EGFR

Stable identifier: R-HSA-1225978

Type: binding

Compartments: plasma membrane, extracellular region, cytosol

Diseases: cancer

Covalent (irreversible) TKIs, pelitinib, WZ4002, HKI-272, canertinib and afatinib, inhibit the wild-type EGFR 
through formation of the covalent bond with the cysteine residue C397.
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