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

Backgroundlgap of knowledge

Adoptive cell therapy (ACT) is an innovative therapeutic approach that promises to cure most
types of cancer. However, there are still many obstacles hampering the efficacy of ACT (1,2). The
tumor/tumor-draining lymph node (TDLN) microenvironment inhibits the efficacy of antitumor
T cells, including adoptively transferred cells, through multiple mechanisms, such as suppressive
cytokines, aberrant ECM composition, metabolic competition, poor antigen presentation, and
chronic TCR signaling (3, 4). We identified highly immunosuppressive myeloid subsets,
exhausted T cells, and cancer-associated fibroblasts in the TDLNs of mice with progressing
tumors compared to those rejecting tumors. These findings suggest that specific niches within
the TDLNs may actively suppress adoptively transferred T cells, limiting ACT efficacy (preliminary

results).

Rationale and hypothesis

Emerging data suggest that immune suppressive mechanisms also occur in the TDLNs, the
primary site that supports the generation and expansion of antitumor T cell responses (3, 4);
thus, suggesting that the harsh microenvironment of TDLNs restrain the full exploitation of ACT,
especially in solid tumors. In this context, we recently found that mice with melanomas injected
with antitumor T cells were able to control tumor growth much better than untreated mice.
Despite this result, ACT mice eventually succumbed due to the low persistence and inefficiency
of the T cells. Our results revealed that there are several immunosuppressive mechanisms in the
TDLNs of mice with and without ACT that hinder the functionality of antitumor T cells. However, a
detailed characterization of the dynamics underlying these phenomena remains to be

performed in the ACT setting. Since many cancer therapies, including immunotherapy, now
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include combinations of approaches, the long-term goal of this project is to improve the efficacy
and persistence of adoptively transferred T cells, in particular the T stem cell memory (TSCM)
cells (5), by modulating the cellular and molecular cues that currently hinder T cell performance
in the TDLNs after ACT.

Objectives and specific aims

Therefore, we propose to characterize the cellular and molecular determinants responsible for
the limited efficacy and long-term persistence of antitumor T cells through the following specific

aims:

Aim 1. Dissect the spatial distribution of the cellular and molecular cues dampening TSCM

antitumor T cells.

Aim 2. Target cellular and molecular determinants limiting the antitumor efficacy of T cells in

vivo.

Expected outcomes

We aim to elucidate the phenotypic, molecular, and spatial distribution of cellular and molecular
signals that suppress tumor antigen-specific TSCM in vivo, particularly within TDLNs. To achieve
this, we will employ a single-cell spatial transcriptomics approach combined with
immunofluorescence and flow cytometry analysis. Finally, we will use appropriate in vivo models
to confirm and validate the effectiveness of strategies that inhibit immune regulatory

mechanisms, ultimately restoring the function of antitumor T cells.

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

The candidate will develop a robust background in cellular and molecular tumor immunology.
Specifically, they will gain proficiency in cell culture techniques for the activation and expansion
of antigen-specific T cells under homeostatic conditions. Technical training will include in vivo
methodologies (mouse handling, s.c, and iv. injections) and molecular biology protocols for
spatial transcriptomics. Furthermore, the student will master immunofluorescence and flow

cytometry for advanced data analysis.
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