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Science
Positional cloning strategies and massive parallel sequencing (MPS) in families
with a monogenic form of Parkinson Disease (PD) have established a total of 7
genetically validated genes and 8 putative causal genes. Intense molecular
research indicated, when connecting the different gene functions, that neuronal
demise in PD originates from the interconnection of different processes, i.e.
synaptic transmission, endosomal protein sorting and recycling, mitochondrial
quality control, stress response, ubiquitin-proteasome proteolysis and lysosome
mediated autophagy. However, less than 10 % of familial PD is explained by
protein altering mutations in known PD and related Parkinsonism genes,
suggesting that over 90 % of the genetic etiology of familial PD is still unclear.
Identification of novel causal genes will therefore be instrumental in further
unravelling the molecular basis and disease processes underlying both familial
and sporadic PD.
With my project I aim to generate a more detailed mechanistic view of PD by
studying the disease from different angles simultaneously. We aim to (1) identify
exonic or regulatory variants with a high probability to contribute to PD etiology
using whole genome sequencing (WGS). In addition, we will simultaneously (2)
explore the potential of RNASeq on lymphoblasts to identify gene networks and
pathways affected by the disease-related genetic defects. We aim (3) to speed up
the identification of the culprit genetic defects and their biological impact by
integrating information on affected pathways and gene networks with detailed
information on the underlying genomic variation. Once we identify novel
candidate genes, we will (4) explore the mutation spectrum in PD and clinically
overlapping brain disorders to estimate its contribution to neurodegeneration.
Finally, the integrative approach will (5) guide further deciphering of the mutation
mechanisms in cellular models, and will give us, combined with clinical
information, the opportunity to define relevant genotype-phenotype correlations.
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