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Parkinson’s disease (PD) is the second most common neurodegenerative disease after Alzheimer’s 
disease, with a prevalence of more than 1% after the age of 65 years, and an increasing public-health 
problem in the aging population. Despite intensive research efforts, the molecular mechanisms of PD 
remain mostly unknown. The ongoing identification of primary genetic defects in patients with 
inherited forms of the disease is rapidly expanding the possible approaches to disentangling the 



complex pathogenesis of PD. The recent identification of mutations in the Leucine-Rich Repeat 
Kinase 2 gene (LRRK2) in families with autosomal dominant PD represents a major step forward in 
this endeavour. LRRK2 mutations are a frequent genetic cause of PD; the associated clinical and 
pathological phenotypes are in most cases indistinguishable from classical, late-onset PD. My 
laboratory contributed substantially to the field, by discovering the LRRK2 G2019S and G2385R 
variants, today the most common known PD-causing mutation and genetic risk factor, respectively.
Very little is known about the biology and pathobiology of the protein encoded by the LRRK2 gene. In 
this proposal, I describe a strategy to unravel the molecular mechanisms of LRRK2-related 
neurodegeneration and its implications for the common forms of PD.
The associated key objectives are: modelling the LRRK2-related neurodegeneration in cell models 
over-expressing human wild type or PD-associated LRRK2 variants; identification of interactors and 
substrates of the LRRK2 protein; testing the hypotheses of interaction between the LRRK2 and a-
synuclein pathways, and of modification of the LRRK2-related disease by modulating the protein 
quality control systems (molecular chaperones, ubiquitin-proteasome system). I strongly believe that 
the research described in this proposal will provide crucial insights for understanding the molecular 
mechanisms of PD, novel and better models for this disease, and novel tools for evaluating future 
therapeutic strategies for interventional trials in the patients with PD and related diseases.
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