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Genetics in Parkinson’s disease
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Parkinson’s disease (PD) is the second most common neurodegenerative disorder,
characterized by a large number of motor and non-motor features that can cause functional
disability. Several gene mutations have been identified as causing familial PD. Most sporadic PD
is caused by a complex etiology stemming from various genetic and environmental factors. Over
the past 10 years, genetic research on PD has changed our conventional wisdom that PD was
not a genetic disorder. Genetic findings have contributed to our understanding of the molecular
etiology and pathogenesis of PD. Many mutations in a growing number of genes have been
identified as causing monogenic forms of PD. Genome -wide association studies have become
increasingly widely used to determine genomic regions that may contain loci influencing the risk
of PD, providing new biological insights. Further studies will be performed to elucidate how
complex interactions among genetics, epigenetics and the environment combine to shape
phenotypes of PD. This advancement of genetics research on PD has begun to impact on
clinical practice, and this impact seems to be increasing.
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Table 1. Genetic loci and genes associated with monogenic forms of Parkinson's disease (PARK loci)

Inheri- Name of : .
Locus tance Chromosome Gene protein Protein function Pathology Comments
PARKT  AD 4921-23 SNCA a-synuclein Synaptic protein LB+ Protein is major component
of LB
PARK2 AR 6925.2-q27 PRKN Parkin Ubiquitin-protein Pleomorphic ~ Most common cause of
ligase (most LB-) AR-JP
PARK3  AD 2913 SPR? Aldo-keto Unknown Unknown Gene not known with
reductase? certainty
PARK4  AD 4921-23 SNCA a-synuclein Excess of Multiplication of SNCA
a-synuclein protein gene
PARKS  AD 4p14 UCHL1T  UCHIA1 Hydrolyze small Unknown Role uncertain
C-terminal adducts of
ubiquitin
PARK6 AR 1p36-p35 PINK1 PINK1 Mitochondrial kinase  Unknown Second most common
cause of AR-JP
PARK7 AR 1p36 DJ-1 DJ-1 Oxidative stress Unknown Rare
protection
PARK8 AD 12p11-q13 LRRK2  LRRK2 Muliple functions by  Pleomorphic ~ Most common cause

PARK9 AR  1p36 ATP13A2 ATPase type

13A2
PARK11  AD 24371 GIGYF2? GRB10 inte-
racting GYF
protein 2
PARK13 AD?  2p12 oMl HtrA serine
HTRA2  peptidase 2
PARK14 AR 22qg13.1 PLA2G6 A2 phospho-
lipase
PARK15 AR 22912-913 FBXO7  F-box
protein 7

ubiquitination

several domains (LB+, tau+, of dominant Parkinson
ub+) disease

Lysosomal protein Unknown Complex phenotype (Par-
kinsonism, spasticity, and
dementia)

Unknown Unknown Role uncertain

Serine protease+ Unknown No cosegregation shown
to support pathogenicity

Phospholipid Unknown Allelic to neuroaxonal

remodelling+ dystrophy: adult-onset
dystonia-parkinsonism in
two patients

Phosphorylation- Unknown Early-onset, severe

dependent phenotype with spasticity

and dementia
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2. Other genes and Parkinson’s disease
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