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Project Title: Optimization of heterologous protein expression in mammalian cells 
 
Project Description: 
Background/context 
Mammalian suspension cell lines have come of age for heterologous production of proteins. 
Transient transfection of suspension cell lines provides an easy way for research-scale protein 
production on short time and modest budget. 
 

Aim/hypothesis 
The project aims at evaluating vector elements for protein yield improvement in transient 
transfection of commercially-available Thermo’s cell line Expi293. Specifically, we will focus on 
elements stabilizing mRNA transcript (Backliwal et al., 2008) and maintaining a plasmid in an 
episome (Durocher et al., 2002). 
 

Methodology to be used by the student 
The student will construct expression plasmids, introducing different expression-enhancing 
elements one by one or in combination. A gene of secreted rabbit IgG Fc heavy chain fragment 
crystallizable and a gene of an integral membrane protein will serve as two very different 
reporters for expression quantification. Depending on the progress, the student will have an 
opportunity to master assembly-based cloning using iVEC3 E.coli cell line for in vivo cloning, 
plasmid design, mammalian cell culture maintenance, mammalian cell protein expression, 
membrane and soluble protein quantitation, SDS-PAGE gels and Western blots. 
 

Relevance of the project 
Many laboratories omit mammalian cell expression presuming it is expensive and inefficient. 
This project, together with other initiatives, will prove high speed and high yield of mammalian 
cell expression. 
 
Contact Information: 
Prof. Jose Teodoro, PhD 
BIOC 491 Course Coordinator 
jose.teodoro@mail.mcgill.ca 
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