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Summary  

Chimeric Antigen Receptor (CAR) T cells are a powerful therapy for blood cancers, but their efficacy in 

solid tumors is still limited due to the immunosuppressive tumor microenvironment (TME), which 

hinders CAR-T activation and persistence. 

This project explores a novel strategy to enhance CAR-T cell function by combining it with RNA-based 

vaccines that express the CAR-target antigen (CAR-Ag). We hypothesize that presenting CAR-Ag 

outside the tumor could safely "boost" CAR-T cells, improving their expansion and antitumor activity. 

To test this approach, we will use self-amplifying RNA (saRNA) and conventional mRNA vaccines, both 

formulated in lipid nanoparticles (LNPs). saRNA offers a significant advantage by generating higher 

protein levels per dose. LNPs are essential for protecting the RNA and facilitating its cellular delivery. 

Objectives include: (i) Designing and producing saRNA and mRNA vaccines encoding CAR-Ag or 

luciferase; (ii) Assessing in vivo protein expression via bioluminescence imaging; (iii) Evaluating the 

vaccine’s boosting effect on CAR-T cells; and (iv) Testing therapeutic efficacy in mouse models of 

breast cancer. For objectives (ii)–(iv), we will compare saRNA and mRNA vaccine platforms. 

What you’ll learn: (1) RNA vaccine design (mRNA, saRNA); (2) Molecular biology, cloning, and cell 

culture; (3) Flow cytometry and immune assays; and. (4) Animal handling and in vivo imaging 

This project is ideal for highly motivated students pursuing a career in translational research or cancer 

immunotherapy. 
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Does the project include the possibility of supervised animal manipulation to complete the training for 

animal manipulator?  YES 
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