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Parkinson or Parkinson's Disease (PD) is the second most common neurodegenerative disease after Alzheimer’s Disease. Diagnosis is based on the presence of asymmetric or unilateral resting tremor, bradykinesia and rigidity. These motor features are the
result of the degeneration of dopaminergic neurons in the substantia nigra pars compacta (SNpc). Neurodegeneration also develops in non-dopaminergic pathways and results in a series of non-motor features that include cognitive impairment, sleep

| .
disorders and autonomic dysfunction. The causes of PD include several different gene mutations of proteins including a-synuclein, LRRK2, Parkin and PINK1, with glucocerebrosidase (GBA) mutations conferring the greatest risk for the development of PD. sl
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There is increasing evidence that genetics plays a major role in the etiology of PD. Several individual gene
mutations are associated with autosomal dominant or recessive PD, and together account for 10-15% of
PD cases. LRRKZ2 mutations are the most common cause of PD, found in 0.5-1.0% of the UK and 2-3% of
familial cases. Parkin mutations are the most common cause of early onset (<30y) PD. Genome-wide
association studies have identified a number of association loci, including tau and GBA, as well as genes in
inflammatory, mitochondrial and lysosomal pathways; for example, mutations in PINK1

and Parkin genes cause mitochondrial dysfunction, which is an important feature of PD pathogenesis.
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The main motor features of PD are the consequence of loss of dopaminergic Lysosomal dysfunction is considered an important part of PD pathology, particularly as a-synuclein is predominantly turned over LRRK2
pathways, specifically the nigrostriatal pathway. The loss of dopamine neurons mj Tyrosine f by chaperone-mediated autophagy. Neurodegeneration in PD has also been linked to the formation of toxic protein aggregates,

disrupts normal dopamine tone and impairs basal ganglia function. Increasing such as those formed by the conversion of a-helix protein structures to B-sheet configurations. A defect in this pathway will lead CZC 54252, GSK2578215A,
dopamine stimulation or reducing cholinergic or glutamatergic stimulation to the accumulation of a-synuclein oligomers, which will promote aggregate formation. The association of GBA mutations, and the LRRK2-IN-1
improves symptoms. Dopamine synthesis and catabolism provides the rationale for comT involvement of LRRK2 in autophagy adds further credence to the importance of lysosomal dysfunction in PD. The formation of Decarboxylases
drug therapies aimed at the symptomatic treatment of motor symptoms. Dopamine w < L-DOPA 3 OMD a-synuclein toxic oligomers and their inter-neuronal propagation and enhancement of aggregate formation has attracted attention, y.
is synthesized by the conversion of tyrosine to levodopa by tyrosine hydroxylase, and has drawn parallels with prion disorders. Several therapeutic strategies have been proposed to reduce the effects of aberrant (S)-(-)-Carbidopa, L-(-)-a-Methyldopa
and the subsequent decarboxylation of levodopa via dopa decarboxylase to a-synuclein metabolism in PD, as shown below.
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