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

Buckground[gup of knowledge

Cytotoxic CD8* T cells are key mediators of anti-tumor immunity and a determinant of response
to cancer therapies, including immune checkpoint blockade. However, in many tumors these
cells progressively lose effector function and enter dysfunctional states that limit therapeutic
efficacy. Increasing evidence indicates that these states are not solely determined by antigen
persistence but are profoundly shaped by the tumor microenvironment (TME). The liver
represents a particular context, as hepatic tumors frequently display strong immunoregulatory
properties that constrain cytotoxic T-cell activity. Preliminary data from our lab indicate that liver
tumors harbor a distinctive T-cell dysfunctional state that differs from canonical exhaustion and
is conserved across human patients and mouse models. Transcriptomic analyses suggest that
this state is driven by coordinated RNA programs involving coding and non-coding RNAs.
However, the functional role of these programs in shaping cytotoxic T-cell function remains
poorly defined.

Rationale and hypothesis

We hypothesize that the hepatic TME imposes specific RNA programs that actively drive cytotoxic
T-cell dysfunction and limit immunity. Because RNA molecules can be directly targeted using
novel RNA-based therapeutics, identifying these programs may reveal new strategies to restore
T-cell function cancer. This project integrates fundamental investigation of immune regulation
with a translational perspective aimed at identifying therapeutically actionable RNA targets. The
study will combine single-cell and spatial transcriptomics, high-dimensional immune profiling
by spectral flow cytometry, and preclinical mouse models of liver cancer to dissect the
molecular circuits governing cytotoxic T-cell states within the TME.
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Objectives and specific aims

lidentify RNA programs associated with cytotoxic T-cell dysfunction in liver tumors.

Candidate RNA programs will be identified through integrative analysis of transcriptomic
datasets generated by the laboratory, including single-cell and spatial transcriptomics of
human and mouse liver tumors, together with publicly available datasets to identify conserved
signatures.

2. Functionally interrogate candidate RNA drivers.

Prioritized RNA candidates will be perturbed using RNA-targeting approaches such as antisense
oligonucleotides or CRISPR-based systems. Functional effects will be assessed in tumor and
immune cell systems to determine their impact on cytotoxic T-cell activation and effector
function.

3. Evaluate therapeutic potential in vivo.

Selected targets will be tested in preclinical mouse models of liver cancer to determine whether
modulation of these RNA programs can restore cytotoxic T-cell activity and improve anti-tumor
responses.

Expected outcomes

This project will identify RNA programs that causally contribute to cytotoxic T-cell dysfunction in
liver tumors and determine whether these programs represent therapeutically tractable targets.
By integrating transcriptomic technologies, high-dimensional immune profiling, and in vivo
experimentation, the study aims to uncover mechanisms through which the TME shapes anti-
tumor immunity and to identify innovative RNA-based strategies to restore cytotoxic T-cell

function.

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

The PhD candidate will acquire advanced experimental skills in tumor immunology, including
spectral flow cytometry for immune profiling, confocal and intravital microscopy to study
cellular interactions, and spatial transcriptomics and RNA sequencing for gene expression
analysis. The project involves preclinical mouse models, including handling of transgenic strains.
Within the dynamic and international environment of the lab, the student will also develop skills

in experimental design, data interpretation, and scientific communication.
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