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For many cell types, the mitochondrial respiratory chain
provides energy in the form of ATP, since the oxidation
of nutrients takes place partially in mitochondria and
requires oxygen from the air. In addition, the operation of
other metabolic pathways - such as pyrimidine nucleotide
synthesis or the conversion of certain amino acids - is also
coupled to the activity of the respiratory chain. In tumor
cells, mitochondrial respiration is often inhibited due to
mutationsin the protein complexes oras aresult of a hypoxic
environment. In such cases, the energy supply of the cell is
disrupted, and the mitochondrion may shift from being an
energy-producing organelle to an energy-consuming one.
Despite the loss of its energy-producing function under
these conditions, the residual activity of the respiratory
chain may still play an important role in maintaining the
aforementioned metabolic pathways. Our research group
investigates enzymatic reactions that are capable of
fuelling the respiratory chain via alternative routes when
it is inhibited, thereby partially sustaining ATP production.
In addition, our goal is to elucidate the significance of
pathways that, independently of ATP synthesis, provide
essential building blocks for tumor cell proliferation.

TECHNIQUES AVAILABLE IN THE LAB

Isolation of mitochondria from different mouse tissues,
maintenance of cell cultures, measurement of mitochondrial
bioenergetic parameters (oxygen consumption, membrane
potential, NADH level, redox state of quinone pool) in
isolated and in situ mitochondria, enzyme activity assays,
western blot.
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