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This M2 project offers a compelling investigation into the complex role of the cGAS-STING pathway in Hepatocellular Carcinoma
(HCC), a globally impactful liver cancer with rising incidence and limited therapeutic options. This research is particularly pertinent
given the dual nature of cGAS-STING signaling, which can be both anti-tumoral and paradoxically immune-suppressive when
chronically activated. HCC presents a significant global health challenge, characterized by high mortality and a lack of effective
treatments. It is broadly categorized into two main groups: (1) Cluster A (proliferation), an aggressive form marked by chromosomal
instability and frequent TP53 mutations. (2) Cluster B (non-proliferation), less aggressive, associated with CTNNB1 mutations and
chromosomal stability. While the cGAS-STING pathway is recognized for its role in initiating anti-tumor immunity, its precise function
in HCC, especially concerning varying degrees of genomic instability, remains undefined. This project will address this critical gap by
investigating how genomic instability and the cGAS-STING pathway interact to influence HCC development.

The central hypothesis is that the cGAS-STING pathway's role in HCC is highly context-dependent, particularly in the presence of
genomic instability. Our research aims to:
- Determine whether cGAS-STING signaling promotes or suppresses tumor development in different HCC contexts.
- Elucidate the impact of cGAS-STING signaling on immune surveillance of DNA-damaged hepatocytes and the overall hepatic
immune response during disease progression.
- ldentify potential prognostic and therapeutic targets by correlating STING expression and DNA lesion accumulation with human
HCC development.

The experimental approach will primarily utilize relevant mouse models that mimic both chromosomally stable (beta-catenin gain-of-
function) and chromosomally unstable (p53 loss-of-function) forms of HCC. These models will include mice with mutations in STING
and cGAS, allowing for a detailed investigation of their individual and combined effects. The M2 student undertaking this project will
benefit from a highly collaborative research environment and gain proficiency in a range of cutting-edge technological approaches
(Digital pathology, Multispectral imaging, RNA-Seq analyses, Flow cytometry)

Ultimately, this project seeks to unravel the intricate mechanisms by which genomic instability influences HCC progression via the
CcGAS-STING pathway. The insights gained from this research are expected to pave the way for the identification of novel therapeutic
strategies, offering new hope for patients battling this devastating disease.
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