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Structural and biochemical investigation of human DJ-1, a protein associated with

the pathogenesis of Parkinson’s disease
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Human DJ-1 is a representative member of the DJ-1 superfamily whose members
are evolutionarily distributed from Archaea to Eukarya. Mutations in the DJ-1 gene
have been implicated in the autosomal recessive early-onset parkinsonism. DJ-1 is a
soluble dimeric protein playing critical roles in response to oxidative stresses and
neuronal maintenance. However, several lines of evidence point to the existence of
nonfunctional aggregated form of DJ-1 in the brain of patients with some
neurodegenerative diseases. Here, we show that inorganic phosphate (P;), an important
anion whose level was reported to be elevated in patients with Parkinson’s disease
(PD) transforms DJ-1 into filamentous aggregates. According to the 2.4 A crystal
structure, DJ-1 dimers are linearly stacked through P;-mediated interactions to form
protofilaments, which are then bundled into a filamentous assembly. The P;-induced
aggregation of DJ-1 sensitizes cells to oxidative stress known to contribute to neuronal
degeneration, suggesting the implication of DJ-1 aggregation in disease pathogenesis.
Our study presented here opens new avenue to the elucidation of the implication of
DJ-1 in the pathogenesis of neurodegenerative diseases including PD and to the
development of inhibitors preventing DJ-1 aggregation.
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