A. ABSTRACT

This habilitation thesis provides a comprehensive synthesis of the author’s professional
trajectory and scientific achievements in the fields of Veterinary Medicine, Virology, and
Laboratory Animal Science, covering the period from the defense of the doctoral dissertation
and the award of the Ph.D. in Veterinary Microbiology to the present. In addition, it outlines
perspectives for future career development and research directions.

Entitled “Use of animal models to study liver regeneration, hepatotropic infections and
emerging viral zoonoses”, the thesis consolidates major scientific contributions related to use
of animal models to study hepatotropic agents, liver regeneration, and emerging viral
zoonoses. The presented results are drawn from peer-reviewed publications indexed in the
Web of Science (Core Collection) as well as articles in internationally recognized journals. An
innovative and timely aspect of the thesis concerns the issue of Animal Research and Scientific
Communication, a subject of growing societal sensitivity and debate.

Following a concise introduction including the author’s curriculum vitae (Chapter 1), the
manuscript presents the core scientific contributions (Chapter 2), structured into eight thematic
sections (2.1-2.8). These cover research on animal models for liver regeneration, hepatotropic
pathogens (notably HBV and Plasmodium spp.), SARS-CoV-2, and, challenges of animal
research communication.

Chapter 2 presents a coherent research progression from fundamental liver biology to
infectious disease models, translational research, and societal implications of animal
experimentation.

Chapter 2.1 introduces my early work on liver regeneration, demonstrating that the
normal adult mouse liver contains clonogenic cells capable of differentiating into both
hepatocytes and bile duct cells. The establishment of BAML clonal cell lines provided a robust
model to study hepatic cellular plasticity and laid the foundations for subsequent studies using
experimental models of liver infection.

Building on this regenerative framework, Chapter 2.2 shows that hepatocytes
genetically engineered to overexpress the cell-cycle regulator FoxM1B acquire a proliferative
advantage, enabling efficient repopulation of chronically injured liver tissue. These findings
support the development of hepatocyte-based therapies, particularly for inherited metabolic
liver diseases and when donor cells originate from aged individuals.

The establishment of regenerative and repopulated liver models enabled the
development of humanized infection models. Accordingly, Chapter 2.3 demonstrates that
combining the uPA/SCID humanized mouse model with blood-stage malaria models allows
completion of the Plasmodium falciparum life cycle in a small laboratory host, providing a
valuable platform for vaccine and genetic studies.

Extending these approaches, Chapter 2.4 shows that the TK-NOG humanized mouse
model supports infection of human hepatocytes by Plasmodium ovale, including late-
developing forms consistent with activated hypnozoites, thereby offering a relevant in vivo
system to study relapsing malaria species previously restricted to primate models.

These infection models also enabled translational antiviral research. Chapter 2.5
demonstrates that the Alb-uPA/SCID humanized mouse model serves as a bridge between
preclinical drug screening and clinical evaluation, and reveals antiviral activity of the capsid
assembly inhibitor Bay 41-4109, supporting its potential use as an adjunct therapy against
HBYV, particularly in resistant infections.



The research then broadened to emerging viral infections. Chapter 2.6 investigates
potential mechanisms underlying headache and trigeminal pain presentation in COVID-19.

In parallel, Chapter 2.7 examines SARS-CoV-2 infection in dogs and cats exposed to
infected owners during the emergence of viral variants, contributing to the understanding of
interspecies transmission.

Finally, Chapter 2.8 addresses the societal dimension of animal experimentation,
discussing public perception, transparency, and the need for improved communication
regarding the scientific and medical benefits of animal research.

Together, these chapters illustrate a continuous scientific trajectory linking liver biology,
host—pathogen interactions, translational virology, emerging zoonoses, and the ethical and
societal framework of animal research.

Chapter 3 outlines prospective professional projects and strategies for continued
academic and scientific development.



