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RESEARCH AREA

The mitochondrion is an organelle inside the cell that 
serves as a powerhouse. In case the mitochondrial energy-
generating processes (delivered by specific enzymes) get 
compromised, due to e.g. a genetic mutation that affects 
a key enzyme, severe clinical symptoms may arise; the 
generally neurological, cardiological, and/or hepatological 
manifestations often lead to premature death. The group 
of enzymes that was selected for our investigations 
comprises the mitochondrial alpha-keto (or 2-oxo) acid 
dehydrogenase multienzyme complexes (OADHc), which 
serve multiple pivotal roles in the energy metabolism of 
the mitochondrion. In the future we wish to initiate the 
development of enzyme replacement strategies against 
relevant OADHc deficiencies, where the healthy forms of 
the enzymes are delivered directly into the mitochondrion 
to replace the impaired enzymes. We also wish to design 
small molecule drug candidates in the near future to 
control the generation of harmful reactive radicals by 
OADHc and counteract the compromised enzymatic 
efficacy. Another proposed intervention approach is to 
reinforce by adaptor drug molecules the at times loosened 
obligate attachments among enzyme components in the 
greater enzyme complexes. For all of these approaches 
to be successful, first we need to investigate the relevant 
molecular pathomechanisms and related structures, which 
is part of our research program. Selected research results 
will potentially be also applicable in the supplemental 
treatments of other neuronal disorders (like stroke, 
neurodegenerative disorders, etc.).

TECHNIQUES AVAILABLE IN THE LAB 

Recombinant DNA techniques, protein expression and 
purification (chromatography), mass spectrometry, NMR 
and circular dichroism spectroscopy, X-ray crystallography, 
cryo-electron microscopy, enzyme kinetics, molecular 
dynamics simulation, drug candidate design, other 
biophysical and biochemical laboratory techniques.
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