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PREFACE

Our current knowledge of the COMMD family originates mainly from studies on COMMD1, 
but there is still a lot to learn about the mechanisms and cell-type specific differences 
governing the function of COMMD1. To date, all the information available on the role 
of Commd1 in biological pathways other than copper metabolism has come solely from 
in vitro cell experiments. The studies described in this thesis aim to investigate the role of 
Commd1 during hepatic steatosis and inflammation in vivo, using conditional Commd1-
deficient mice. This thesis gives new insights into the possible functions of COMMD1,  
as the loss of Commd1 affects hepatic lipid accumulation, clearance of circulating LDL-c, 
and NF-κB regulation.

The thesis consists of eight chapters. Chapter 1 briefly introduces the topic and 
pathogenesis of non-alcoholic fatty liver disease (NAFLD). It also summarizes low-
density lipoprotein (LDL) trafficking through LDL receptor (LDLR) and introduces the 
aspect of multifunctionality of COMMD1. Chapter 2 provides an overview of the actions 
of COMMD family with respect to NF-κB pathway. Nevertheless, the main focus of this 
chapter is COMMD1 as the prototype of the family. In Chapter 3 the role of COMMD1 
in vesicular transport, especially its interaction and regulation of hepatic copper export 
through P-type ATPase transporters Atp7A and Atp7B is described. Chapter 4 provides the 
first in vivo proof of COMMD1’s role in suppressing the inflammatory response. A mouse 
model of a conditional myeloid-specific Commd1 knockout (Commd1∆Mye) is described in 
the context of colitis and sepsis. Further clarification of the role of COMMD1 in hepatocytes 
is presented in Chapter 5. The focus of this chapter is to dissect cell-type-specific differences 
in the function of Commd1 in the liver during non-alcoholic fatty liver disease (NAFLD). 
Two conditional knockouts placed on a high-fat, high-cholesterol (HFC) diet for 12 weeks 
were investigated: hepatocyte (Commd1∆Hep) and myeloid-specific (Commd1∆Mye). Chapter 
5 provides a novel role for Commd1 in steatosis progression and advocates that it has no 
evident action on hepatic inflammation. On the contrary, myeloid Commd1 suppresses 
liver inflammation during the progression of NAFLD to NASH. Following on from the role 
of dyslipidemia feature of NAFLD, Chapter 6 presents a novel link between Commd1 and 
hypercholesterolemia. Commd1∆Hep mice were shown to have significantly increased levels 
of plasma LDL-cholesterol and impaired circulating LDLc clearance through hepatocyte 
LDLR. This chapter reports, for the first time, that Commd1 acts as an adaptor protein 
to mediate trafficking of the LDLR in hepatocytes and further advocates a more common 
role of Commd1 in vesicular transport. Chapter 7 provides more insights into Commd1’s 
actions in the liver. The long-term (20 weeks) effects of HFC-feeding on liver steatosis  
in Commd1∆Hep mice are described. Finally, Chapter 8 summarizes the findings presented 
in this thesis and discusses them.




