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Description of the Project (max 3,000 characters including spaces)

Backgroundlgap of knowledge

Immune tolerance is the physiological mechanism that prevents an immune response to self
and non-dangerous antigens. Its disruption can lead to autoimmune diseases, whereas
excessive activation of tolerogenic mechanisms may allow malignant cells to evade immune
surveillance. In both contexts, the key pathogenic cellular mechanisms remain poorly defined.
IL-10-producing tolerogenic dendritic cells (DC-10) are naturally occurring tolerogenic myeloid
cells with a unique capacity to induce Type 1 regulatory T (Tr1) cells "2 Notably, in vivo, DC-10
levels correlate positively with states of enhanced immune tolerance and negatively with

conditions characterized by impaired tolerance and cancer progression 3°.

Rationale and hypothesis

Cell therapy has been extensively investigated for tolerance induction, but safety concerns, high
costs, and inconsistent efficacy have prompted a shift toward in vivo strategies that promote
regulatory cell differentiation and function within their natural microenvironment 7. We have
previously defined the molecular and metabolic circuits that control the induction and
suppressive activity of DC-10 8 thereby establishing the mechanistic basis for targeted
immunomodulation. Building on these insights, we will develop tools to target in vivo myeloid
cells and enhance their tolerogenic functions in the context of autoimmunity or blunt their

immunomodulatory activity in the context of solid tumors.
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Objectives and specific aims

This project aims to elucidate and therapeutically exploit the mechanisms governing the
induction of DC-10 and related regulatory pathways in vivo. We identified the following Specific
Aims:

Aim 1. To develop engineered nanoparticles capable of targeting DC-10 in vivo.

We will exploit DC-10-derived extracellular vesicles characterization to develop engineered
nanoparticles capable of targeting myeloid cells in vivo and inhibiting their protolerogenic
differentiation and/or function. Specifically, we will generate engineered extracellular vesicles
and/or hybrid lipid nanoparticles (LNPs) loaded with molecular cargoes inhibiting tolerogenic
functions, tailored for selective targeting of monocytes. Their ability to drive monocyte

differentiation toward a proinflammatory phenotype will be evaluated in vivo.

Aim 2. To define the immunosuppressive role of DC-10 in Hepatocellular carcinoma and target it
to inhibit tumor growth.

We will define the frequency/phenotype of DC-10 in peripheral blood, as well as the
frequency/phenotype, and functions of tumor-infiltrating DC-10 in Hepatocellular carcinoma
(HCC) patients. In parallel, we will define the role of DC-10 in tumor progression in preclinical
HCC models and determine whether targeting myeloid cells/DC-10 with engineered particles

generated in aim 1 enhances anti-tumor immunity and tumor clearance in preclinical models.

Expected outcomes

We will develop innovative strategies to precisely inhibit DC-10 function in vivo. These strategies
may provide new tools for effective myeloid targeting in vivo immunomodulation and pave the

way for the development of novel Immunotherapeutics for cancer.

Skills that the student should acquire (max. 600 characters including spaces):

The student will learn how to design experiments, critically analyze and interpret data, formulate
scientific hypotheses, and create new experiments to test those hypotheses. She/He will also
receive training to develop communication skills, including presenting and discussing data
during lab meetings and public presentations of their projects. Additionally, the student will gain
technical skills in cellular and molecular biology, such as culturing primary cells, conducting
immunological assays, designing and producing lentiviral vectors, and using in vivo preclinical
models.
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