MUNI

COMMENTARY TO HABILITATION THESIS

Archaea have colonized Earth for almost 3.5 billion years. Together with bacteria they are
regarded to be one the most ancient life forms that exist on our planet. Archaea were initially
described as an independent phylogenetic group of organisms in 1977. They are prokaryotic
organisms with fascinating physiological, cell biological, evolutionary and biotechnological
characteristics. Archaea also possess an ecological importance as they contribute to the
global carbon and nitrogen cycles.

Concerning biotechnology, Archaea are still heavily overshadowed by Bacteria and
Eukaryotes in terms of scientific studies, public awareness, research and development as
well as in industrial application. Yet, the genomic, biochemical, physiological and cell
biological properties of archaea show a vast potential for a wide range of applications that
would allow using or developing them as natural or into engineered microbial cell factories
though synthetic biology or bioprocess development.

Some of the many advantages of utilizing archaea as microbial cell factories include the
ability to cultivate many of these sometimes extremophilic strains under non-sterile
conditions. Another advantage is that some bioprocesses use inexpensive or sometimes
toxic feedstock, which reduces the cultivation costs. Moreover, there are often simply no
bacterial or eukaryotic cell factories available that could produce the desired products.
Eventually, with regard to synthetic biotechnology of archaea, genetic systems have already
been established to be able to perform genetic, metabolic and pathway engineering
manipulations to develop recombinant archaeal cell factories.

My work focuses on anaerobic and extremophilic microorganisms with an emphasis on
archaea physiology and biotechnology. The main archaeal groups that are used in my
research are methanogenic archaea, extreme halophilic archaea, ammonium oxidizing
archaea, thermoacidophilic archaea and anaerobic archaea. A specific focus of my research
lies on Archaea Biotechnology, artificial archaeal co-cultures and carbon dioxide converting
enzymes and bioprocesses. Moreover, the role and the potential of archaea in the future of
sustainable bioprocessing, circular bioengineering and biorefining are important research
avenues.

My cumulative habilitation thesis presents the background of research on archaea biology
with an emphasis on extremophilic and anaerobic microorganisms and various aspects of
Archaea Biotechnology. My cumulative habilitation thesis then shows results and discusses
their contribution to the physiology, cell biology and biotechnology of archaea. For this
cumulative habilitation thesis, | have chosen 12 published, peer-reviewed research articles to

which | contributed as co-author, last author or as corresponding author. All these research



papers broadly belong to the research field of archaea physiology and biotechnology. My

research, that led to these papers, strongly benefitted from national and international

scientific collaborations. My contribution to these 12 peer-reviewed research articles in

summarized in the following tables and in the author contribution statements of the individual

papers. Specifically, my contribution regarding experimental work, supervision of bachelor,

master, PhD students or post docs, as a PI, group leader and manager, my contribution to

manuscript genesis, writing and editing as well as my contribution for providing research

direction guidance, development and implementation, is indicated.
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