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DoS: Laura SILVESTRI 

Title: Unraveling the role of the epigenetic regulators SUV420H1-H2 in Non-Alcoholic Fatty Liver 
Disease and its complication 

Curriculum: Cellular and Molecular Biology 

Link to OSR/UniSR personal page: 
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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Non-alcoholic fatty liver disease (NAFLD), or as more recently redefined “metabolic dysfunction-associated 
fatty liver disease”, is the most common liver disease in Western countries and affects one billion individuals 
worldwide. NAFLD is characterized by liver fat accumulation, associates with obesity, insulin resistance and 
type 2 diabetes, and is considered a sexual dimorphic disease with women in fertile age more protected 
than males. NAFLD may progress to steatohepatitis (NASH), mainly driven by liver non-parenchymal cells, 
ultimately leading to cirrhosis and liver cancer. Currently, no specific therapies are available for NAFLD-NASH 
and the molecular players involved in its progression are poorly defined. In addition, accurate non-invasive 
biomarkers predicting disease progression are still lacking and represent an unmet clinical need1. 
Multiple lines of evidence connect lipid and iron metabolism. Genome Wide Association Studies (GWAS) in 
humans showed an overlap of loci affecting iron and lipid metabolism2 and excess iron in hepatocytes 
favors dyslipidemia and NAFLD. In agreement, alterations of the iron status have frequently been detected in 
association with obesity and metabolic disorders3.  
The epigenetic regulators of lipid metabolism SUV420H are at the crossroad between steatosis and liver iron. 
Aberrant liver histone methylation profiles correlate with the development and progression of NAFLD. 
Interestingly, GWAS performed on 114 mouse strains kept a high-iron diet for 6 weeks identified a common 
association between liver iron content and liver triglyceride levels on a region of chromosome 7 
encompassing among others the histone methyltransferase Suv420h2 gene4. A recent paper by Pedrotti et 
al.8 demonstrates that double KO (dKO) mice lacking Suv420h1 in the adipose tissue and Suv420h2 in the 
whole organism are resistant to high fat diet-induced obesity and have improved glucose tolerance, due to 
increased PPAR signaling. 
Based on the above evidence and preliminary data generated in the lab, this project aims at: 
1) Investigating the role of Suv420h1/h2 hepatocyte-specific inactivation in NAFLD-NASH progression in 
mice; 2) identifying pathways relevant to NAFLD-NASH amelioration through RNA sequencing of 
hepatocytes and non-parenchymal liver cells isolated from Suv420h hepatocyte conditional KO mice; 3) 
validating the pharmacologic targeting of Suv420h1/2 by antisense oligonucleotides to improve NAFLD-
NASH in mice.   
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

1. in vivo studies (colony maintenance, breeding, genotyping, ip-sc injections; organs-tissues isolation)  
2. In vivo silencing of hepatocyte RNAs through antisense oligonucleotides 
3. RNA-protein extraction, RT-qPCR-WB analyses, histochemistry, ELISA assays 
4. isolation of liver-derived primary murine cells (hepatocytes (HCs)-Kupffer cells-stellate cells-endothelial 
cells) 
5. Ex vivo modulation of relevant signaling pathways by siRNAs and inhibitors/activators and signaling 
pathways characterization by RT-qPCR/WB analyses 
6. Presentation of his/her results to meetings-congresses 
7. Paper writing 
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