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Project Title: Designing a Protein Inhibitor and Nanocarrier for the EGFR 
Receptor in Cancer Cells 

Project Overview 

You are tasked with designing, manufacturing, and delivering a protein inhibitor targeting the 
ligand binding region of the Epidermal Growth Factor Receptor (EGFR), a key receptor involved 
in the proliferation of certain cancer cells. The structure of this receptor is shown below (from 
Huang et al. 2021, elife) 

 

Part I. Background Research (30 points) 

Objective: Understand the role of EGFR in cancer based on structural data. 

• Tasks: 
A. Research the structure and function of EGFR extracellular and intra-cellular 

domains. Provide a ~1 page summary of the structure and function. Include VMD 
images of the structure(s) of EGFR where applicable.  

B. Explore the structural features of the transmembrane domain of EGFR. Include 
and analyze the hydropathy plot (a screen shot from the pdb website is 
acceptable).  

C. Based on the structure and function of EGFR, explore the significance of 
targeting EGFR in cancer therapy. 

https://elifesciences.org/articles/73218


Hint: The. pbd accession codes for structures of various domains of EGFR are provided in the 
manuscript by Huang et al. 2021, elife. 

Part II. Protein Inhibitor Design and Manufacturing (40 points) 

Objective: Design and manufacture a novel protein inhibitor for EGFR. 

• Tasks: 
A. Analyze the EGFR lignad (EGF) binding site (PDB ID: 3NJP). 
B. Design a protein/peptide that is 15-25 residues long and can bind to the EGFR 

active site and inhibit its function. Explain your work.  
C. Predict the structure of your inhibitor protein/peptide using alphafold and include 

it in your report.  
D. After designing your inhibitor protein/peptide, you will express it in bacteria 

using circular plasmids for manufacturing.  

i. Identify the DNA sequence of the designed inhibitor protein/peptide and 
design and evaluate primers to amplify it. Describe the PCR protocol to 
amplify the inhibitor gene. 

ii. Design a DNA plasmid to express your inhibitor protein/peptide in Ecoli. 
Use benchling to display the circular plasmid and all its components. 
Explain your work in detail. Outline the steps for cloning the amplified 
gene into an expression vector. 

Hint 1: You can draw inspiration from the structure of the ligand bound to EGFR for designing a 
inhibitor protein/peptide. Hint 2: Many online servers can reverse translate a protein sequence 
into a DNA sequence.  

Part III. Design of Lipid Nanoparticles (LNP) for Targeted Peptide 
Delivery (30 points) 

Objective: Design a lipid-based nanocarrier (liposome) for delivering the protein inhibitor to 
cancer cells. 

• Tasks: 

A. Design an LNP formulation that can encapsulate the protein inhibitor. 
B. Incorporate targeting ligands on the LNP surface to enhance specificity for cancer 

cells expressing EGFR. 
C. Determine and discuss the optimal loading method for the protein inhibitor based 

on its hydrophobicity or hydrophilicity. 

https://elifesciences.org/articles/73218

