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ObjecƟves: 
The aggregaƟon of α-synuclein is a hallmark of Parkinson's disease (PD) and various related 
neurological disorders. Several mutaƟons in α-synuclein, including A53T, A30P, and the newly 
idenƟfied A30G, are associated with familial forms of PD. Our study aims to invesƟgate the pathogenic 
mechanisms of the A30G mutaƟon, recently idenƟfied in a Greek cohort of PD paƟents, to understand 
its impact on neurodegeneraƟon, protein aggregaƟon, and mitochondrial funcƟon. 

Methods: 
We generated transgenic CaenorhabdiƟs elegans models expressing either A30G mutant or wild-type 
(WT) α-synuclein in dopaminergic (DA) neurons to evaluate neurodegeneraƟve effects. AddiƟonally, 
GFP-fused WT and A30G α-synuclein were expressed in the nematodes' body-wall muscle cells to 
assess aggregaƟon. Mitochondrial membrane potenƟal and reacƟve oxygen species (ROS) generaƟon 
were measured in both WT and A30G-expressing nematodes to explore mitochondrial integrity. 

Results: 
Our results indicate that C. elegans expressing A30G mutant α-synuclein in DA neurons exhibit 
accelerated DA neurodegeneraƟon compared to WT α-synuclein-expressing animals, suggesƟng 
enhanced neurotoxicity. AggregaƟon assays in body wall muscle cells showed comparable aggregaƟon 
phenotypes for A30G and WT α-synuclein, indicaƟng that the mutaƟon does not significantly alter 
aggregaƟon propensity. However, A30G-expressing nematodes displayed increased mitochondrial 
membrane potenƟal and elevated mitochondrial ROS generaƟon, suggesƟng that A30G interferes with 
mitochondrial funcƟon, potenƟally leading to oxidaƟve stress and cellular damage. 

Conclusions: 
These findings suggest that the A30G mutaƟon in α-synuclein increases DA neuron vulnerability in C. 
elegans and disrupts mitochondrial homeostasis, evidenced by elevated ROS and membrane potenƟal, 
without significantly altering a-synuclein aggregaƟon. This model highlights the potenƟal of A30G C. 
elegans PD models for fundamental research and drug screening. Such models may provide valuable 
insights into the molecular characterizaƟon of A30G pathogenicity and support the idenƟficaƟon of 
targeted treatments for PD. 

 


