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Why do neurons die early in neurodegenerative diseases? Why are distinct groups of 
neurons are more specifically affected in each of the diseases? The classical genetic 
model of Drosophila, the fruit fly, yields novel insights into human brain diseases. 
 
In this model system, we found that both the function and regulation of Huntington’s 
disease gene Huntingtin are highly conserved; the wild-type Huntingtin protein plays a 
role in selective autophagy, a critical cellular homeostasis pathway.  
 
In Parkinson’s disease (PD), one puzzle is why the disease mainly affects a subset of 
dopaminergic neurons. As in mammals, dopaminergic neurons in the fly brain are 
clustered into different functional groups, each occupying stereotypic positions with 
distinct projection patterns. We observed that different dopaminergic clusters had 
differential vulnerability to PD-related stresses, likely due to intrinsic differences in their 
handling of intracellular dopamine. Therefore, perturbation of disease genes’ normal 
function might be an important factor in selective neuronal losses in neurodegenerative 
disorders.  
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