
 

PROPOSAL AS DIRECTOR OF STUDIES &  
RESEARCH PROJECT 

MO-PHDMM-1 

Rev. 06 del 04/03/2022 

Page 4 di 8 

 
PROJECT 1 

DoS: Chiara Bonini 

Title: Adoptive cell therapy with genetically engineered T-cells for ovarian cancer 

Curriculum: Gene and Cell Therapy 

Link to OSR/UniSR personal 
page:  

https://research.hsr.it/en/divisions/immunology-transplantation-and-
infectious-diseases/experimental-hematology.html 

Project description (Number of characters, including spaces: 2.000 - 3.000): 

This project aims at the development and preclinical validation of innovative immunotherapy 
approaches to treat Epithelial Ovarian Cancer (EOC), the 7th cancer among women for 
incidence and mortality. A spontaneous T-cell reaction against tumor associated antigens 
(TAAs) can be detected in more than 50% of patients, indicating that EOC is an immunogenic 
tumor (1). Importantly, a strong correlation between the presence of tumor infiltrating 
lymphocytes (TILs) and improved progression free and overall survival has been 
demonstrated (2). Still, clinical results with checkpoint inhibitors have been disappointing, 
possibly due to the wide variability in the immune profile of EOC and survival of patients 
diagnosed with advanced disease, is still dismal. 
The project will start from a thorough longitudinal investigation of the immunological 
landscape associated to EOC, with the aim of identifying the antigenic profile of cancer cells, 
the functional phenotype of the immune infiltrate, and most extensively, the profile of the T 
cell infiltrate. Preliminary results indicate the presence of an exhausted immunological 
infiltrate in EOC. These results will feed the pipeline for the generation of cellular products 
able to efficiently eliminate cancer cells. By exploiting already established protocols (3), we 
shall isolate and identify new TCRs specific for EOC, thus complementing our already 
established TCR library, that today accounts for appr. 50 TCRs, specific for naturally 
processed peptides, restricted by common HLA alleles. We will thus design and develop new 
technological tools, including vectors and sgRNAs for gene disruption, gene addition and 
targeted integration of selected therapeutic genes. These tools will be applied to human T 
cells, to generate engineered cellular products able to: 

- Specifically recognize tumor antigens selectively expressed by EOC and possibly 
relevant for oncogenesis and tumor progression. 

- Expand and persist long-term to ensure long lasting clinical responses. 
- Counteract the immunosuppressive tumor microenvironment. 

Engineered cells will be tested in vitro and in vivo for efficacy and safety, exploiting recently 
established humanized murine models.  

Skills to be acquired by the student (Number of characters, including spaces: max 600): 
In this 3-years training program the PhD student will learn several skills in cellular and 
molecular biology, including gene transfer and genome editing technologies,  flow cytometry 
and use of in vivo models. We expect that the student will acquire knowledge on tumor 
immunology and genetic engineering of T cells. 

The student will be encouraged to acquire a critical attitude towards scientific literature, and 
communication skills also by actively participating to journal clubs, lab meetings and progress 
reports organized in the hosting lab.  
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