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Parkinson’s disease (PD) and multiple system atrophy (MSA) are neurodegenerative diseases 
with a shared pathology of intracellular alpha-synuclein (aSYN) aggregation, for which to date 
there is no cure. aSYN aggregation is cell-type specific as it occurs in neurons in Parkinson’s 
disease and is prominent in oligodendrocytes in MSA. The pathogenic mechanisms underlying 
initiation and progression of these diseases and cell-type-specific susceptibility for aggregation 
are still elusive because patient cells are only accessible post-mortem, when adaptive cellular 
and molecular mechanisms are already engaged. Here, we propose to use human neurons and 
oligodendrocytes generated from PD and MSA patient-specific induced pluripotent stem cells 



(iPSCs), in order to elucidate causative molecular and cellular mechanisms leading to neuron 
and oligodendrocyte injury. We hypothesize that neurodegeneration is due to a combination of 
molecular and functional changes triggered by environmental stressors including inflammation 
and pathogenic agents transferred via exosomes, and influenced by the genetic background of 
the patients. We will use iPSC-derived neurons and oligodendrocytes to uncover early and 
advanced PD and MSA pathogenic mechanisms and phenotypes in vitro and in vivo, using state 
of the art omics techniques including RNAseq, as well as multi-electrode-array recordings, 
ELISA, immunocytochemistry and immunohistochemistry. Our work could lead to the 
identification of new molecular targets, which could be used for the development of novel 
diagnostic tools and treatments for PD and MSA
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