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Clinical Heterogeneity of a-Synuclein Gene
Duplication in Parkinson’s Disease

Kenya Nishioka, MD,' Shin Hayashi, MD,? Matthew J. Farrer, PhD,® Andrew B. Singleton, PhD,’
Hiroyo Yoshino, BS,” Hisamasa Imai, MD,® Toshiaki Kitami, MD,' Kenichi Sato, MD,' Ryu Kuroda, MD,’
Hiroyuki Tomiyama, MD,"” Koichi Mizoguchi, MD,” Miho Murata, MD,*? Tatsushi Toda, MD,>'°
Issei Imoto, MD, PhD,? Johji Inazawa, MD, PhD,? Yoshikuni Mizuno, MD,*?
and Nobutaka Hattori, MD, PhD»*?

Objective: Recently, genomic multiplications of a-synuclein gene (SNCA) have been reported to cause hereditary early-
onset parkinsonism. The objective of this study was to assess the frequency of SNCA multiplications among autosomal
dominant hereditary Parkinson’s disease (ADPD). Methods: We screened 113 ADPD probands and 200 sporadic PD
cases by quantitative polymerase chain reaction and confirmed SNCA multiplications by flurorescence in situ hybridiza-
tion (FISH) and comparative genomic hybridization array. Results: Two families (two patients from Family A and one
from Family B) with SNCA duplication were identified among ADPD patients. Even though they had the same SNCA
duplication, one patient had dementia. Because there was exactly the same difference between the regions originated from
each patient, the finding suggests that the phenotype of SNCA multiplication may be also influenced by the range of
duplication region. We also detected asymptomatic carriers in the families of both patients. Interestingly, the penetrance
ratio was 33.3% (2/6) in one kindred, indicating that the ratio was very much lower than expected. Interpretation: These
two newly identified Japanese patients with SNCA duplication and the five previously identified American and European
families with SNCA triplication or duplication mutations indicate that the incidence of SNCA multiplication may be

more frequent than previously estimated.

Ann Neurol 2006;59:298-309

Parkinson’s disease (PD) is the second most common
neurodegenerative disorder next to Alzheimer’s disease
(AD). Although the exact cause for PD remains to be
elucidated, genetic factors could contribute to the
pathogenesis of PD. Indeed, six causative genes and
four chromosomal loci for familial PD (FPD) have
been identified.!? a-Synuclein, UCH-L1, and LRRK2
have been identified as causative genes for autosomal
dominant forms of FPD (ADPD), whereas parkin,
PINKI, and DJ-1 have been identified as causative
genes for recessive  forms of FPD
(ARPD).11014 The presence of several causative genes
and loci for FPD indicates that the pathogenic mech-
anisms of sporadic PD are also multifactorial. Studies
of FPD are important as they enhance our understand-
ing of nigral neuronal death. Furthermore, it has been

autosomal

proposed that the gene products for FPD are compo-
nents of common pathways in sporadic PD. As testa-
ment, missense mutations such as A30P,'> E46K,'¢
and A53T,” in the N-terminal of a-synuclein  gene
(SNCA) have been linked to a rare form of FPD, and
a-synuclein subsequently was confirmed to be a major
component of Lewy bodies (LBs) and Lewy neurites,
the pathological hallmark of sporadic PD and dementia
with LBs (DLB).!” Based on large population- based
studies, missense mutations of SNCA are infrequent.'®

In particular, the SNCA A53T mutations identified in
patients with FPD originate from a single founder. To
date, SNCA A30P and E46K rmurtations have been
found in only one family each, suggesting that mis-
sense mutations are a very rare cause of parkinsonism.

Recently, SNCA multiplications in FPD haves been re-
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