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

Adoptive cell therapy (ACT) with genetically engineered T cells, i.e. TCR-transgenic and CAR-T cells, has greatly 
improved the overall survival of patients affected by hematologic malignancies and melanomas. However, 
still many patients relapse after an initial response or progress under treatment, indicating the presence of 
immunosuppressive circuits affecting tumor infiltration, effector functions and long-term persistence of 
adoptively transferred T cells. Preclinical and clinical data now support the concept that anti-tumor potential 
is preferentially exerted by T cells with stem-like properties. Although defined metabolic pathways active in 
memory T cells, i.e. fatty acid oxidation, are promptly emerging, there is still faint evidence on the role exerted 
by cholesterol and cholesterol metabolites, i.e. oxysterols or Liver X Receptor (LXR) ligands, in the differentiation 
of T cells, including tumor-specific T cells. We have preliminary data showing that interfering with LXR/oxysterol 
pathway, increases the number of memory T cells in the tumor microenvironment and effectively controls 
tumor growth in pre-clinical murine models. Our hypothesis is that strategies interfering with LXR/oxysterol 
pathway will significantly improve the anti-tumor activity of ACT by generating T cells which persist longer 
while simultaneously displaying effector functions upon TCR stimulation, for instance against melanomas. 
Building upon our preliminary results, this proposal will investigate how strategies interfering with LXR/oxysterol 
axis regulate T cell differentiation, and, more importantly, it will evaluate the in vivo efficacy of tumor-specific 
T cells activated under LXR perturbation. 
Specific aims of this project are:  
1) To design and validate effective approaches of anti-cancer ACT enforced by active interference of the 
LXR/oxysterol axis. Specifically, TCR- or CAR-engineered T cells expanded under LXR perturbation will be 
injected in tumor-bearing mice to evaluate their long-term persistence and their ability to eradicate tumors 
2) To identify the mechanism(s) promoting T cell differentiation under LXR/oxysterol perturbation. Specifically, 
we will take advantage of LXR-deficient mice as well as drugs interfering with LXR signalling to evaluate how 
this axis modulate T cell differentiation towards T cell memory subsets. To gain mechanistic insights, these 
experiments will be complemented by transcriptomics and lipidomic studies.  
3) To evaluate LXR signalling in T cells infiltrating human melanoma samples. T cells from human melanoma 
samples will be purified, quantified, and analysed by flow cytometry to evaluate the subset they belong to 
(effectors vs memory), and by molecular assays to evaluate LXR activation. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

The PhD student will learn to 
- apply molecular and cellular biology approaches to generate TCR- or CAR-engineered T cells and 
evaluate their killing activity in vitro.  
- apply cellular approaches to culture and characterize T cells by flow cytometry and analyze flow 
cytometry results using appropriate software. 
- manipulate and process human tumor tissues to purify T cells. 
- apply molecular approaches to evaluate LXR signaling in vitro and in vivo. 
- perform experiments with murine preclinical models to evaluate T cell persistence and killing. 
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