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Parkinson disease (PD) was originally thought to be mainly caused by environmental factors and the heritability of late-onset disease based on twin estimates was negligible. However, results of genome-wide association, linkage studies and large-scale next-generation sequencing have shifted the focus to genetics. Pathogenic mutations in many genes have been identified although clinical features of mutation carriers are vastly distinct and some even remain asymptomatic, as exemplified by LRRK2 p.G2019S - the most common genetic cause of PD. The risk to develop the disease when carrying a p.G2019S mutation increases drastically with age (ranging from 28% at 59 years to 74% at 79 years) but does not reach complete penetrance. This phenomenon of reduced penetrance can also be observed in monozygotic twin pairs discordant for PD where epigenetic modifications or somatic mosaicism might account for the divergent phenotype. Understanding factors and underlying mechanisms that influence the reduced penetrance has a high imperative given that these discoveries provide the rationale, molecular insight and research tools to develop neuroprotective and disease-modifying therapies.

