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            Abstract
Parkinson's disease is the second most common neurodegenerative disorder and is characterized by the degeneration of dopaminergic neurons in the substantia nigra. Mitochondrial dysfunction has been implicated as an important trigger for Parkinson's disease-like pathogenesis because exposure to environmental mitochondrial toxins leads to Parkinson's disease-like pathology1. Recently, multiple genes mediating familial forms of Parkinson's disease have been identified, including PTEN-induced kinase 1 (PINK1 ; PARK6 ) and parkin (PARK2 ), which are also associated with sporadic forms of Parkinson's disease2,3,4,5,6. PINK1 encodes a putative serine/threonine kinase with a mitochondrial targeting sequence2. So far, no in vivo studies have been reported for pink1 in any model system. Here we show that removal of Drosophila PINK1 homologue (CG4523; hereafter called pink1) function results in male sterility, apoptotic muscle degeneration, defects in mitochondrial morphology and increased sensitivity to multiple stresses including oxidative stress. Pink1 localizes to mitochondria, and mitochondrial cristae are fragmented in pink1 mutants. Expression of human PINK1 in the Drosophila testes restores male fertility and normal mitochondrial morphology in a portion of pink1 mutants, demonstrating functional conservation between human and Drosophila Pink1. Loss of Drosophila parkin shows phenotypes similar to loss of pink1 function7,8. Notably, overexpression of parkin rescues the male sterility and mitochondrial morphology defects of pink1 mutants, whereas double mutants removing both pink1 and parkin function show muscle phenotypes identical to those observed in either mutant alone. These observations suggest that pink1 and parkin function, at least in part, in the same pathway, with pink1 functioning upstream of parkin. The role of the pink1â€“parkin pathway in regulating mitochondrial function underscores the importance of mitochondrial dysfunction as a central mechanism of Parkinson's disease pathogenesis.
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                    Figure 1: 
                        pink1
                         mutants exhibit mitochondrial and individualization defects in spermatids.
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Figure 2: 
                        pink1
                         mutants undergo apoptotic muscle degeneration and fragmentation of mitochondrial cristae.
                      [image: ]


Figure 3: 
                        pink1
                         mutants are sensitive to multiple stresses, and have reduced lifespan and ATP levels.
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Figure 4: Fly  pink1  is functionally conserved with human  PINK1 , and acts upstream of  parkin.[image: ]
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        Editorial Summary
Parkin penalty
The PINK1 gene was recently implicated in autosomal recessive juvenile Parkinson's disease. Two groups have studied the equivalent gene in the fruitfly Drosophila, and find that it localizes to mitochondria in vivo and is essential to mitochondrial function. It also interacts genetically with parkin, another familial Parkinson's disease-related gene that encodes Parkin, an E3 ubiquitin ligase. The pink1-parkin pathway in Drosophila should provide a powerful tool for the study of the molecular mechanisms of neurodegeneration and for screening agents of possible therapeutic interest.
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