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Major Scientific Interests of the Group

We explore biomarkers and treatments for Parkinson’s disease, other neurodegenerative diseases,
and REM sleep behaviour disorder using state-of-the-art multi-omic analyses. We have revealed
alterations in fatty acid B-oxidation, polyamine and caffeine metabolism as well as changes in
sebum mRNA in Parkinson’s disease. Based on these findings, we develop a) new methods for
early diagnosis and treatment evaluation, b) mechanistic understanding of the pathology and c)
drug candidates for disease-modifying therapy. In this context, our particular interest is autophagy,
an intracellular degradation system mediated by sequestration of cellular components into
autophagosomes, followed by lysosomal degradation. Compromised autophagy has been
implicated in the pathology of myriad human disorders including neurodegenerative diseases, and
thereby restoring autophagic capacity is a promising therapeutic strategy. We investigate, in the
context of neurodegenerative diseases, a) how autophagy is impaired, b) how autophagy
dysfunction determines cell fate (such as apoptosis, ferroptosis and senescence), and c) develop
small molecules to combat these diseases, using molecular cell biology techniques.

Projects for Regular Students in Doctoral or Master’s Programs
1) Presymptomatic physiological biomarker identification for Parkinson’s disease.

2) Liquid biomarker identification for Parkinson’s disease and REM sleep behaviour disorder.
3) Mechanisms and treatments of Parkinson’s and rare neurodegenerative diseases.

4) Mechanisms and interventions of ageing, the biggest risk factor of neurodegenerative diseases.

Study Programs for Short Stay Students (one week — one semester)

1) Autophagy flux assay to monitor autophagic activity in cultured cells.
2) Various cell death assays to evaluate cytotoxicity, apoptosis or ferroptosis in neuronal cells.
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