
         
 
 
Prof. Magnani’s cancer immunotherapy laboratory has a vacancy for a Master’s thesis 
project on advancing CAR T cell immunotherapy for hematological malignancies 

University Hospital of Zürich 
 
Our mission: We aim to advance cancer immunotherapy with non-viral engineering of next-
generation chimeric antigen receptor (CAR) T cells.  
Harnessing the immune system has revolutionized the treatment options over the past decade 
for the treatment of hematologic and solid tumors. Specifically, CAR T cells are engineered 
with a chimeric receptor that allows the recognition of antigens expressed by tumor cells. 
Despite the high response rate obtained in hematological malignancies, patients with a high 
tumor burden and characterized by a history of multiple prior lines of therapy often do not 
respond. In some cases, the responses achieved do not last long. Therefore, it becomes 
increasingly urgent to combine CAR weapons with multiple targeting options and different 
functionalities, i.e., multi-targeting CAR molecules, checkpoint blockages, and safety switches. 
To avoid the use of viral vectors, which require complex infrastructures and trained personnel 
in the CAR T cell production chain, we work with non-viral engineering. In particular, the 
Sleeping Beauty transposon allows stable gene expression and increased DNA cargo insertion, 
enabling the design of more complex transgenic cassettes. Our goal is to design next-
generation CAR T cells that are capable to tackle the immunosuppressive microenvironment 
and prevent relapse through this approach. 

 
 
Description of the project: To produce next-generation CAR T cells, target proteins will be 
selected that demonstrate homogeneous surface expression on tumor cells and absence of 
expression in healthy tissues. A rational combination of multi-targeting with immune 
checkpoint blockage will be evaluated to prevent the selection of resistant leukemic clones 
and T-cell exhaustion in the tumor microenvironment. As part of the project, the candidate 
will use non-viral engineering, LV vectors, CRISPR/Cas9, and mRNA technology to optimize 



CAR T cell potential with multi-targeting functions. In vitro and in vivo characterization will be 
instrumental to perform proof-of-concept studies to assess the pre-clinical efficacy and safety 
of developed CAR T cell immunotherapies. An example is shown in the figure. The in vivo 
activity of CD117 CAR T cells produced with SB vector was evaluated in a leukemic mouse 
model with the Molm-14 myeloid tumor cell lines transfected with luciferase (A). CAR T cells 
generated with non-viral technology were able to fight the disease (B) as well as LV-
transduced CAR T cells, as shown by decreased flux signal (C) and prolonged survival of treated 
animals compared with the untreated control and mice treated with non-transduced T cells 
(NT). At the end of the experiment, tumor cells in the bone marrow (BM, E), spleen (F), and 
peripheral blood (PB, G) were significantly reduced by our therapy. 
 

 
 
Techniques used in the laboratory: The main techniques used in the laboratory comprise in 
vitro T cell culturing, CAR T cell production, functional characterization, flow cytometry, 
molecular biology, and microscopy. CAR T cell immunotherapies are assessed in vivo in mice 
cancer models. 
 
Lab vision: Working in an academic lab focused on immunotherapy means working at the 
vanguard of innovation. We will be using cutting-edge technologies and making science with 
the highest standard of quality. This is possible only through strong motivation and 
commitment. We value a culture of integrity, communication, motivation, and commitment. 
We encourage collaborative work and perseverance to achieve our common goal of 
translating new therapies. A PhD student, who will train you and help you in the conduction 
of your experiments, will supervise you throughout your Master’s thesis project. By joining 
the laboratory at the department of Oncology and Hematology of the USZ, you will get the 
chance to evolve in an environment shared by brilliant and devoted scientists and medical 
doctors. 
 
Contact: We are looking forward to your application. Please contact Prof. Dr. Chiara F. 
Magnani at: chiara.magnani@usz.ch 
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