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The major cause of drug attrition in drug development and postmarket withdrawal of an approved drug is drug-induced liver injury.
As such, an important goal of the pharmaceutical industry is to
uncover this type of toxicity as early as possible in the drug
development process.
Cultured hepatocytes have been recognized as the in vitro model
that most closely represents the in vivo liver situation as they are
able to retain most differentiated liver-specific functions.
Nonetheless, their routine implementation for long-term studies is
limited by the progressive deterioration of their liver-specific
features. In order to prolong hepatocyte survival and functionality in
culture, the host lab introduced a new, molecular antidedifferentiation strategy by interfering with epigenetic mechanisms
in order to better maintain the in vivo hepatocellular phenotype in
vitro. Over the last years, microRNA-mediated gene silencing
mechanisms also gained interest in several research areas as they
are able to post-transcriptionally regulate gene expression via
translational repression or mRNA degradation. Hence, the main goal
of this thesis was to investigate the role of these microRNAs in the
hepatic (de)differentiation process in order to see whether they
could represent a novel target or tool to develop metabolically
stable long-term hepatocyte cultures. First, the role of microRNA in
hepatic dedifferentiation was studied. Next, the in vitro modulation
of some specific microRNAs in favour of the in vivo differentiated
hepatocellular phenotype was envisaged. At last, the rat liver
progenitor cell line rLEC was used to investigate the role of
microRNAs and their mRNA target interactions during hepatic
differentiation.
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