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Project description (Number of characters, including spaces: 2.000 - 3.000):
The design of novel approaches to control antigen(Ag)-specific pathogenic T cell responses and
restore tolerance represents an ambitious goal for the management of autoimmune diseases. The
prominent role of dendritic cells (DC) in promoting T-cell tolerance and the development of
methods to generate clinical grade products allowed the clinical application of tolerogenic DCbased therapies for the control of unwanted immune responses (1). The concluded clinical trials
demonstrated the safety and feasibility of this approach. However, the stability of the infused DC
products and the maintenance of their tolerogenic properties in vivo remain open issues to be
tackled for improving the safety and the efficacy of DC-based cell therapies.
Our hypothesis is that infusion of tolerogenic DC genetically modified by newly developed
tolerogenic lentiviral vectors (LV) encoding autoAg epitopes (tolLV-DC) will promote the in vivo
generation of Ag-specific tolerance via down-regulation of autoAg-specific pathogenic T cell
responses and induction of long-living autoAg-specific T regulatory cells. To this aim we developed
LV-platforms that allow the expression of specific autoAg epitope and pro-tolerogenic molecules.
The clinical translation of our LV-based gene transfer approach requires the selection of the
optimal combination of autoAgs to modulate HLA-restricted Ag-specific T cell responses in
humans, and the in vitro validation using primary cells from patients,. To generate an efficient
and clinically translatable method to divert autoAg-specific T cells from a pathogenic fate and
promote tolerogenic responses, we will develop different tolerogenic DC-based treatments and
identify the optimal tolLV-DC cell product to prevent and cure disease development in pre-clinical
humanized models (2).
This research may lead to the definition of the feasibility and efficacy of novel tolerogenic approach
based on DC-based therapeutic interventions aimed at promoting/restoring immunological
tolerance in T-cell mediated diseases, including autoimmunity, cell and organ transplantation, and
after gene therapy.
Skills to be acquired by the student:
-

Generation of lentiviral vectors
Protocol for human DC differentiation and functions
Generation of engineered human DC
Multifluorimetric flow cytometric analysis
In vitro proliferative and suppressive assays and cytokine production profiles
In vivo studies in humanized mice
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