
 

 

 

“Glia cells and muscles as tools to study neurodegenerative 

diseases in Drosophila melanogater” 
 

Summary: Drosophila melanogaster has contributed significantly to the understanding of disease 

mechanisms in Friedreich's ataxia (FRDA) and Parkinson's disease (PD) as it is one of the very few 

model organisms that allow the study genetic interactions among disease-related genes. Friedreich's 

ataxia (FRDA) is caused by a deficit in the mitochondrial protein frataxin. Although demyelination 

is a common symptom in FRDA patients, no multicellular model has yet been developed to study 

the involvement of glial cells in FRDA. We studied the effects of general versus glial-specific 

frataxin downregulation. Ubiquitous frataxin reduction leads to an increase in fatty acids catalyzing 

an enhancement of lipid peroxidation levels, and elevating the intracellular toxic potential. Loss of 

frataxin in glial cells triggers a similar phenotype which can be visualized by accumulating lipid 

droplets in glial cells. This phenotype is associated with a reduced lifespan, an increased sensitivity 

to oxidative insult, neurodegenerative effects and a serious impairment of locomotor activity. 

Interestingly, co-expression of a Drosophila apolipoprotein D ortholog (glial lazarillo) has a strong 

protective effect, mainly by controlling the level of lipid peroxidation. Our results clearly support a 

strong involvement of glial cells and lipid peroxidation in the generation of FRDA-like symptoms. 

Concerning PD, in an attempt to re-evaluate and clarify the loss of dopaminergic neurons in 

different PD fly models, we have examined three different genetic (α-synuclein, Pink1, parkin) and 

two toxin-based (rotenone and paraquat) models of the disease for neuronal cell loss. No 

dopaminergic neuronal loss was observed in any of the models. However, we found additional 

phenotypes showing the dysfunctional status of the dopaminergic neurons. A common feature 

found is a quantifiable decrease in the fluorescence of a GFP reporter gene in dopaminergic neurons 

that correlates with other phenotypes found for these models and can be reliably used as a hallmark 

of the neurodegenerative process.  
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