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	TITOLO DEL PROGETTO

	"Enhancement of therapeutic response to standard of care drugs employed against hepatocellular carcinoma by hitting metabolic dependencies"


	DESCRIZIONE DEL PROGETTO 

	Stato dell’Arte e Razionale
The formerly defined Nonalcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis (NASH), now included in the Steatotic Liver Disease (SLD) are risk factor for hepatocellular carcinoma (HCC) development (1, 2). Deranged gene expression and impaired immunity were suggested to contribute to liver carcinogenesis in NASH (3). This suggests that intervening on the underlying dysregulated metabolism might be a way towards HCC prevention. Metformin, a commonly used drug in patients with type II diabetes, activating AMP-activated protein kinase (AMPK), a serine/threonine protein kinase activated by energy shortage (4) was shown to prevent HCC in animal models (5). Metformin is also able to modulate mitochondrial function. This is in line with epidemiological data showing that diabetic patients on metformin, but not insulin, have a reduced risk of developing HCC (6-8). 
The response to immunotherapy is influenced by the metabolic status of the microenvironment in which HCC develops. In a mouse model of NASH, anti-programmed death 1 (PD-1) treatment did not cause tumor regression (9). Significantly, a meta-analysis conducted in HCC patients with documented NAFLD treated with anti-PD-1 or anti-PD-L1 revealed a reduced overall survival, suggesting that the underlying NAFLD or NASH microenvironment might take part to response to immunotherapy (10). These evidences reinforce the hypothesis that intervening on metabolic dysfunctions might find application in the therapeutic field. 
Obiettivi
Aim of the study is to test whether drugs with metabolic targets might enhance the efficacy of systemic drugs currently employed as a standard of care against HCC, with a particular focus on immunotherapy. 

Metodologia (descrizione del campione, principali tecniche utilizzate, aspetti biostatistici, fattibilità)
Rats with DEN-induced (11) or high fat diet-induced HCC (12), will be treated with immunotherapy, associated with metabolic drugs such as metformin or REV-ERB agonists to assay the therapeutic synergy of combined approaches. REV-ERB is a nuclear receptor whose function is to connect metabolism and circadian rhythm. The antitumor effectiveness of REV-ERB agonists was linked to autophagy inhibition and lipid metabolism modulation (13).
HCC will be induced in rats by chronic DEN administration, which promotes the onset of liver tumors in 90% of animals at approximately 40 days after the end of DEN administration. A subgroup of animals will be fed with a high-fat diet (HFD) or metionin-cholin deficient diet, which promote HCC development on a steatotic background. To test whether a different microenvironment might influence the response to ICIs, rats with DEN-induced and HFD-induced or metionin-cholin deficient diet HCCs will be treated by anti-PD-L1 (atezolizumab) i.p. administration every 21 days for a total of two infusions associated with metabolic drugs. Treatment will start upon HCC detection at ultrasound (US) examination. Animals will be sacrificed 10 days after the second atezolizumab administration. Drugs efficacy will be assessed by measuring number and size of tumors at sacrifice, by evaluating liver, lung and spleen features as well as during therapy by US monitoring. These models will help to appreciate whether steatotic microenvironment negatively affects efficacy of ICI-based therapies. Transcriptomic and immune profiles of HCCs arisen in steatotic or non-steatotic livers will be correlated with response to immune checkpoint inhibitors (ICPIs) in rat models to recognize the specific metabolic dysfunctions that occur in fatty livers and potentially affect ICIs effectiveness. 
Risultati attesi
Restuls are expected to spot metabolic drugs that can be co-targeted with ICPIs to potentially increase anti-HCC effectiveness. In addition, these studies will help to define the role played by metabolic pathways in the establishment of an altered immune phenotype.
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	DESCRIZIONE DELLE ATTIVITÀ DELL’ASSEGNISTA

	Competenze richieste: 

· Laurea magistrale in Biotecnologie o Biologia.

· Competenze di base in ambito di ricerca di biologia molecolare.

· Buona conoscenza della lingua inglese 
· Documentata attività di ricerca in ambito epatologico preclinico.

Scansione temporale dell’attività:

· Lavoro e finalizzazione della sottomissione del materiale al comitato etico animale e contemporanea analisi della letteratura ed acquisizione delle competenze necessarie qualora non già tutte presenti (3 mesi)
· Sperimentazione animale e raccolta dei campioni biologi (12 mesi)
· Analisi biomolecolare ed elaborazione dei dati (7 mesi)

· Prima scrittura della bozza del lavoro scientifico (2 mesi)
Sarà pertanto previsto un periodo formativo presso il Centro di Ricerca Biomedica Applicata ed il suo stabulario. 




Scheda attività assistenziale (se prevista)

	ATTIVITÀ ASSISTENZIALI DELL’ASSEGNISTA/ N. ORE SETTIMANA

	

	

	AZIENDA SANITARIA PRESSO CUI SI SVOLGERÀ L’ATTIVITÀ
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