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Project description (Number of characters, including spaces: 2.000 - 3.000): 

 

Macrophages are myeloid cells regulating both promotion and resolution of inflammation, 

thereby having instrumental roles in the development of inflammation-driven tumours with no 

conclusive therapeutic options, such as hepatocellular carcinoma (HCC)1. One of the major 

non-viral factors contributing to HCC is represented by Alcoholic Liver Disease (ALD)2. It 

is caused by chronic alcohol consumption resulting in the development of a complex range of 

liver disorders, ranging from the abnormal hepatic lipid accumulation (alcoholic fatty liver 

(AFL) to the progressive alcoholic steatohepatitis (ASH), accompanied by inflammation and 

often fibrosis, predisposing individuals to HCC development3. The pathogenic mechanisms 

underlying ALD are multifactorial and unresolved. Ethanol is primarily metabolized in 

hepatocytes to acetaldehyde, an extremely toxic and carcinogenic molecule able to form 

proteins and DNA adducts, and to generate reactive oxygen species (ROS), contributing to 

further amplify liver damages4,5. In the liver, aberrant macrophage activation, elicited by 

integrated signals resulting from dysfunctional liver plays a driving role in ALD 

progression6,7. Therefore, identifying novel genes dictating corruption of inflammatory 

networks in response to chronic ethanol consumption might provide targets for effective 

treatment of ALD patients, aiding in HCC prevention.  

 

Reprogramming of metabolic networks has a pivotal role in regulating immune responses to 

inflammatory conditions. In this regard, particular attention has been laid on the 

tricarboxylic acid cycle (TCA), a core mitochondrial metabolic pathway serving as a platform 

for generation of signaling metabolites, regulating fate and effector functions of immune 

cells8–10. However, the specific contribution of TCA cycle-derived immunometabolites in the 

regulation of hepatic responses to chronic ethanol consumption remain largely unexplored. 

This project proposes to decipher the role of TCA cycle alterations in the regulation of 

hepatic inflammatory networks underlying ALD pathogenesis. 

 

 

 

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

The student will develop expertise in a wide range of biochemical, molecular and cellular 

biology techniques necessary for understanding metabolic processes regulating inflammatory 

responses. In particular, she/he will develop hands-on experience in mouse models of liver 

dysfunction and inflammatory diseases and will acquire proficiency in establishment and 

maintenance of stable and primary cell lines, metabolomics (liquid chromatography-mass 

spectrometry) analysis, qPCR and Western Blotting.  
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