Establishing a 3D Model to Investigate Hepatocellular Carcinoma Progression in Pathological Livers
Rouyer L.1, Delamarre A. 1,2, Allain N. 1, De Lédinghen V 1,2, Saltel F 1,3
1 BRIC U1312 INSERM BoRdeaux Institute of Oncology, 33000 Bordeaux, France
2 CHU Bordeaux, 33000 Bordeaux, France
Hepatocellular carcinoma (HCC) is a highly heterogeneous cancer that develops over an extended period on a pathological liver. Metabolic dysfunction-associated steatohepatitis (MASH) and Alcohol-associated liver disease (ALD) are the leading etiologies of HCC worldwide. HCC 3D models emerge as promising tools to study molecular mechanisms of HCC progression. Indeed, the link between tumor progression and the underlying liver disease is not well understand.
Our hypothesis is that the surrounding liver may play a crucial role in HCC progression. In this context, the aim of this project is to recreate an HCC 3D model recapitulating the main features of the disease including the tumor and the surrounding pathological liver in order to understand microenvironment impact on HCC proliferation. 
The first objective was to create a MASH spheroid model using the HepaRG cell line that recapitulates MASH features namely inflammation, hepatocytes injury, and steatosis. Our model displays a good viability, cytochrome function and accumulation of triglycerides using P450-Glo and Triglyceride-Glo Assays (V9001, J3160 Promega).  Additionally, we observe well organize structure with functional bile canaliculi and lipid droplets in the spheroid by 3D immunofluorescence imaging and by immunohistochemistry (IHC). 
Next, to improve the model, we develop a co-culture 3D model using HepaRG and HCC tumor cells. We recreate the interface in a spheroid organized as tumor surrounded by healthy cells. This model maintains a good viability during 2 weeks (LDH-GloTM cytotoxicity, Caspase-Glo 3/7 3D and CellTiter-Glo 3D Cell Viability Assays J2380, G8981, G9681 Promega). The proliferation of tumor cells is reduced in the co-culture model compared to Huh7 monoculture spheroid and Is inversely correlated with the increase number of healthy cells around the Huh7 spheroid. The proliferation of tumor cells was assess using live microscopy during 10 days and IHC (at different time points) and will be confirm using the Lumit hKi-67 assay for Cell Proliferation (Promega).
The next step will be to use the MASH HepaRG model optimized in the first objective or to treat the co-culture model with alcohol in the coculture model to recapitulate the main feature of HCC develop on pathological liver. Additionally, we want to modulate target proteins involved in HCC progression and evaluate their impact on tumor progression in the model. 
Our long-term objective is to facilitate the testing of potential therapeutics targeting critical aspect of HCC carcinogenesis and enhance our understanding of this complex cancer.





Motivations:
Receiving this award would have a significant impact on my career. On a personal level, this recognition would boost my motivation to continue my research and to explore new applications for 3D models. Professionally, this award could open new opportunities, it would enhance the visibility of my project and facilitate collaboration with other teams working on 3D models. This could lead to new perspectives and innovations in my field, particularly in improving 2D techniques towards more optimized in vitro cell-based assays for 3D models. The goal is to develop more 3D applications, creating reproducible, quick, and sensitive assays. It would serve as a lever to strengthen my professional network, increase my visibility in the field and it could help me to find a postdoc position in 3D models in oncology. Wining this award will allow me to discover a well establish private company and understand how to stay up-to-date and answer researchers needs that evolve constantly. Additionally it could help me to compare academy laboratory to R&D research. 
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