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THE G209A MUTATION IN THE «-SYNUCLEIN GENE IN
BRAZILIAN FAMILIES WITH PARKINSON'S DISEASE
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ABSTRACT - A missense G209A mutation of the alpha-synuclein gene was recently described in a large Contursi
kindred with Parkinson's disease (PD). The objective of this study is to determine if the mutation G209A of the
alpha-synuclein gene was present in 10 Brazilian families with PD. PD patients were recruited from movement
disorders clinics of Brazil. A family history with two or more affected in relatives was the inclusion criterion for
this study. The alpha-synuclein G209A mutation assay was made using polymerase chain reaction and the
restriction enzyme Tsp45l. Ten patients from 10 unrelated families were studied. The mean age of PD onset
was 42.7 years old. We did not find the G209A mutation in our 10 families with PD. Our results suggest that
alpha-synuclein mutation G209A is uncommon in Brazilian PD families.
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Mutacao G209A no gene da alfa-sinucleina em familias brasileiras com doenca de Parkinson

RESUMO - Recentemente foi detectada mutacado missense G209A no gene da alfa-sinucleina em uma grande
familia com doenca de Parkinson (DP) de Contursi, Italia. Este estudo tem o objetivo de determinar se a
mutacdo G209A estd presente em 10 familias brasileiras com DP. Pacientes com DP foram recrutados em
clinicas de distGrbio do movimento no Brasil. O critério de inclusao no estudo foi a presenca de dois ou mais
familiares acometidos pela DP. A mutacao G209A do gene da alfa-sinucleina foi pesquisada usando a técnica
de reacdo em cadeia de polimerase e a enzima de restricdo Tsp45l. Foram estudados 10 pacientes de familias
nao-relacionadas. A idade média do inicio dos sintomas da DP foi 42,7 anos. Nao encontramos a mutagao
estudada neste grupo de pacientes. Nossos resultados sugerem que a mutacao G209A é incomum em familias

brasileiras com DP.

PALAVRAS-CHAVE: doenca de Parkinson, alfa-sinucleina, genética molecular.

Parkinson’s Disease (PD) is one of the most com-
mon neurodegenerative diseases and its diagnosis
is based on the presence of at least two of its cardi-
nal signs: bradikinesia, rigidity, resting tremor, and
postural instability’. In 1997 Polymeropoulos et al.2
found a missense G209A mutation in the alpha-synu-
clein gene in a large family diagnosed with PD from
Contursi, Italy and in another 3 Greek families with
an autossomal dominant pattern. This point muta-
tion leads to the substitution of alanine by treonine
at the 53 position in the aminoacid sequence of the
alpha-synuclein (Ala53Thr)'. Later, Kruger et al.® de-
scribed a second point mutation that leads to the
substitution of alanine by proline at the 30 position
in the aminoacid sequence. Nevertheless, mutations

in the alpha-synuclein gene are a rare cause of PD in
families from North America,**> Europe® and China’.

In Brazil there are no studies focusing on the mu-
tations of the alpha-synuclein in families with PD
and our study’s objective is to determine whether
the G209A mutation can be found among 10 Brazil-
ian families with PD.

METHOD

Patients with PD from different Brazilian Movement
Disorders study centers were enrolled for the study. Pati-
ents were included if there was at least one relative who
had been also diagnosed with PD. We studied 10 index
patients from 10 different, unrelated Brazilian families. In
4 families the inheritance pattern was clearly autossomal
recessive (index-cases 1, 7, 8 and 10) and among the oth-
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Table 1. Clinical features and family history of patients with PD.

Index Ageand  Age of Number of Relationship of H-Y Ethnic
case gender onset affected relatives affected relatives background
1 64 (F) 58 4 4 sisters 2,5 Italian
2 66 (M) 56 Father 2,5 Italian

Paternal cousin Polish
46 (M) 38 4 4 Paternal uncles 2 Italian
4 67 (M) 65 Father 2 Portuguese
Sister
61 (M) 54 1 Father 3 Brazilian
6 40 (M) 31 1 Mother German
Italian
39 (M) 17 2 2 Brothers 2,5 Italian
8 67 (M) 55 2 Brother 2 Italian
Paternal aunt
9 43 (M) 42 1 Maternal uncle 1,5 Italian
10 31 (F) 11 2 Sister 5 Brazilian

Maternal uncle

Age and age of onset in years. M, male; F, female; H-Y: Hoehn-Yahr scale.

ers a clear genetic transmission pattern could not be es-
tablished. The mean age at onset of symptoms was 42.7
years of age, ranging from 11 to 65 years (Table 1).

DNA from the index cases was extracted from periphe-
ral blood leukocytes at the Laboratério Genétika (Dr. Sal-
mo Raskin). Genetic analysis was later performed at the
National Human Genome Research Institute, National In-
stitute of Health, Bethesda, MD, USA (Dr. Mihael Polyme-
ropoulos), using previously described primers for DNA am-
plification through polimerase chain reaction. The G209A
mutation of the alpha-synuclein gene was detected by
using the Tsp451 restriction enzyme, as previously de-
scribed’.

RESULTS

We could not find the G209A mutation in the
exon 4 of the alpha-synuclein gene in the families
studied.

DISCUSSION

It has previously been established that a certain
percentage of PD has a genetic origin, more so if
onset of the disease is before 50 years of age. Muta-
tions of the alpha-synuclein gene at 4q chromosome
(PARKT) were reported in families with autossomal
dominant inheritance pattern from Italy, Greece and
Germany?3. Other two /ocirelated to autossomal do-
minant parkinsonism were found at the 2p (PARK3)®
and at the 4p® chromosomes. In addition, a missense
mutation at the ubiquitine carboxi-terminal hydro-
lase L1 (UCH-L1) gene on chromosome 4p was linked
to parkinsonism in one family'®. Mutations in an-
other gene for parkinsonism on chromosome 6q,

parkin (PARK2), were detected in families that had
autossomal recessive juvenile parkinsonism'.

Patients with mutations of the alpha-synuclein
gene present with early onset PD (mean age of on-
set of 46 years, whereas patients with sporadic PD
have a mean age of onset of 59.7), a rather fast cour-
se from onset to death, a higher incidence of de-
mentia and other signs non-related to parkinsonism
(aphasia, myoclonus and palilalia) and a worse re-
sponse to levodopa therapy than patients with clas-
sic PD. Brain pathology is the same in both classic
PD and PD related to mutations of the alpha. The
G209A mutation in the a-synuclein gene is not detec-
ted in familial cases of Parkinson a-synuclein gene,
making them indistinguishable on a pathological
basis. Both present with neuronal degeneration of
the substantia nigra and Lewy bodies' 3,

Alpha-synuclein is a protein that can be found in
great amounts in the brain, mainly at the medulla,
olfactory tract, hypothalamus and the substantia ni-
gra. Its exact function and its role in the pathogen-
esis of PD are still unclear. However, immunocyto-
chemical studies have shown that the alpha-synu-
clein protein is an important component of the Lewy
bodies, even in those cases of patients without mu-
tations of the alpha-synuclein gene’.

In order to evaluate the prevalence of familiar PD
linked to mutations of the alpha-synuclein gene, Gas-
ser et al. studied 13 families with an autossomal do-
minant inheritance pattern and excluded, through
linkage and sequencing studies, mutations of the
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Table 2. Negative results of the studly of the synuclein gene mutations.

Author Country (ies) Number of Familial or Tested mutation Result
patients sporadic
Warner & Schapira UK 70 Sporadic G209A Negative
Vaughan et al. Europe 230 Familial G209A Negative
Farrer et al. USA/ Europe/ Asia Familial G209A Negative
Sequencing
Ho et al. China/UK 127 Sporadic G209A Negative
Pasian et al. USA 216 83F G209A Negative
1335S Sequencing
Vaughan USA 30 Familial Sequencing Negative
Europe (AD)
Chan et al. USA 100 cases 83S G209 Negative
of early onset 17 F
Chan et al. China 207 cases 183 S G209A Negative
(17 early onset) 7F C88G
Teive et al. Brazil 31 cases Familial G209A Negative

(13 early onset)

USA, United States of America; UK, United Kingdom; S, sporadic;

alpha-synuclein gene'. Later studies with both fami-
lial and sporadic cases of PD, with and without early
onset, in many countries of Europe, North America
and Asia using different techniques for the detec-
tion of point mutations or genetic sequencing could
not find any mutation of the alpha-synuclein gene
(Table 2)#71520,

In spite of the small size of our sample, our re-
sults suggest that the G209A mutation is uncom-
mon among Brazilian families with PD, results simi-
lar to those found in other countries. Truthfully, in no-
ne of the studied families we could establish an auto-
ssomal dominant inheritance pattern.

Mutations at the other gene linked to PD, which
is located in the 6q chromosome (parkin), were first
described in Japan'' and later in several other coun-
tries?'. Mutations of the parkin gene seemingly have
a worldwide distribution, whereas alpha-synuclein
mutations are restricted to a few European families.
Further studies are still necessary to identify the gene
or genes that play a role in the etiology of PD in
these 10 Brazilian families.
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