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Research interests 

Mechanisms of cell injury and inflammation in cholestatic and metabolic liver 

diseases, chronic inflammatory bile duct disease (cholangiopathies), pharmacological 

treatment of cholestatic and fatty liver disease as well as cholangiopathies. 

The Hans Popper Laboratory of Molecular Hepatology, led by Prof. Trauner, is 

focused on the molecular mechanisms of inflammation in cholestatic and metabolic 

liver diseases with the specific role of bile acid (BAs) in the pathogenesis and 

treatment of these disorders. Previous work of the applicant has focused on the role 

of BA-activated nuclear receptors and modified BA derivatives in the regulation of 

hepatobiliary transport, inflammation, fibrosis as well as cellular proliferation and has 

resulted in several key publications and two international patents. Emerging evidence 

suggests that the signaling properties of BA (e.g. through activation of dedicated 

nuclear and plasma membrane receptors) may play a key role in the control of 

hepatic and intestinal inflammation and innate immunity.. BA-activated receptors 

could therefore represent a novel therapeutic strategy for cholestatic liver injury in 

particular chronic inflammatory bile duct diseases as converging site of BA toxicity, 

signaling and inflammation. 

 

Thesis projects 

Project 1: What is the role of the G-protein coupled BA receptor TGR5 in determining the 

individual cellular inflammatory response in cholestatic injury?  

Bile acids (BAs) may play key role as signaling molecules in the regulation of the hepatic 

inflammatory response to cholestasis via dedicated BA receptors such TGR5. In this project 

the student will explore the role of TGR5 in mediating BA effects on the inflammatory 

response to LPS, oxidative stress and proinflammatory cytokines in isolated liver cells 
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(cholangiocytes, hepatocytes, stellate cells and Kupffer cells) as well as respective cell lines 

lacking or overexpressing TGR5 (and for comparison the nuclear receptor FXR). The 

potential role of TGR5 in-vivo will be addressed in mice overexpressing or lacking TGR5 

which will be subjected to cholestatic liver injury (common bile duct ligation, mouse models of 

sclerosing cholangitis and cholestasis of sepsis). Finally, the student will test whether TGR5 

agonists are capable of ameliorating the inflammatory response as well as inflammation-

driven fibrosis in cholestasis. The results of this project will clarify the role of TGR5 as 

potential target in the pathogenesis and treatment of cholestatic and chronic inflammatory 

bile duct diseases. 

 

Project 2: What are the molecular mechanisms of nor-UDCA in counteracting inflammation in 

cholangiocytes and liver macrophages (inflammatory liver cell cross talk) in cholestasis? 

We have shown that nor-Ursodeoxycholic acid (nor-UDCA) but not (its currently clinically 

used mother compound) ursodeoxycholic acid (UDCA) reverses sclerosing cholangitis in the 

Mdr2/Abcb4 knockout mouse model of chronic hepatic inflammation and liver cancer. This 

project will address the anti-inflammatory mechanisms of nor-UDCA in isolated liver cell 

types (i.e. hepatocytes, cholangiocytes, Kupffer cells, stellate cells, endothelial cells). To 

unravel potential anti-inflammatory mechanisms at the molecular level, the student will focus 

on key pro-inflammatory transcription factors such as NF-kappaB and activating protein 1, as 

well as Stat 3, 4, and 5 as key transcription factors involved in innate and adaptive immunity 

in primary hepatic cells/cell lines and mice lacking key transcription factors such as Stats. To 

explore potential anti-inflammatory effects beyond cholestatic liver injury, the student will test 

nor-UDCA in more general inflammatory mouse models of endotoxemia, sepsis (fecal 

peritonitis), viral hepatitis (lymphocytic choriomeningitis virus) and rheumatoid arthritis. The 

results of this project should advance our understanding of potential direct anti-inflammatory 

effects of nor-UDCA as novel therapeutic approach to chronic inflammatory bile duct 

diseases. 
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