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Abstract 

Glucocerebrosidase (GCase, GBA1) degrades the sphingolipid glucosylceramide within 

the lysosomal lumen. Mutations in its encoding gene are the most common genetic risk 

factor of Parkinson’s disease. Meanwhile, a series of other genes with diverse functions 

and biological roles not related to GBA1 are causal for familial forms of Parkinson’s 

disease, making the molecular mechanism behind the loss of dopaminergic neurons as 

manifested in Parkinson’s disease elusive. 

Encouraged by the GBA1’s function as a lipid metabolizing enzyme and numerous other 

evidences proposing lipids as the central part of the pathology, I here carried out a PhD 

project to explore connections between these genes and lipids. To monitor the human 

‘lipidome’ that includes thousands of structurally diverse molecular species in a 

quantitative manner, we employed mass spectrometry-based shotgun lipidomics as a 

main tool in the project. 

Using this and other state-of-the-art tools, I conducted two major studies in my PhD 

project. In the first, I sat up a mini screen in HeLa cells to systematically knock down GBA1 

and six causative genes/proteins of Parkinson’s disease and with shotgun lipidomics 

elucidated their connections with various lipids, which together formed a network 

connecting these genes to each other. In the second project, I performed in a neural-like 

SH-SY5Y cells a more in depth characterization of GBA1, resulted in the finding of 

lysosomal accumulation of glucosylsphingosine as one of the most prominent 

consequences of GBA1 inhibition. I then demonstrated that glucosylsphingosine can itself 

act as a regulator of sphingolipid metabolism in the SH-SY5Y cells. 

This PhD project illuminated so-far unexplored network of interactions between genes 

associated with Parkinson’s disease and lipids, as a contribution to the effort to bring 

better understanding of the pathology and eventually to develop a cure for Parkinson’s 

disease. 


