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The rs3857059 variant of the SNCA gene
Is associated with Parkinson’s disease in
Mexican Mestizos

A variante rs3857059 do gene SNCA é associada a doenca de Parkinson em mesticos
mexicanos

S. Garceiad’, G. Chavira-Hernandez', M. R Gallegos-Arreola?, L. Davila-Maldonado?, F. Garcia MartineZz’,
L.A. Montes Almanza’, C. Palma-Flores’, P Mondragon-Teran', S. L. Alcaraz Estrada’, L. B. Lépez-Herndndez’

ABSTRACT

Among the candidate genes for Parkinson’s disease (PD), SNCA has replicated association in different populations. Besides other known
mutations in the SNCA gene, the rs3857059 variant has also been linked to various neurodegenerative disorders. Therefore, the aim of the
present study was to search for association of this variant and sporadic PD in Mexican Mestizo patients. A case-control study was performed
including 241 individuals, 106 patients, and 135 healthy controls. Genotyping was performed using real-time PCR. The rs3857059 variant
demonstrated an association with PD in Mexican Mestizos (OR = 2.40,Cl, 1.1 to 5.1, p = 0.02) under the recessive model. In addition, a gender
effect was found for the GG genotype in females (OR = 1.31,Cl, 1.01 to 1.7, p = 0.037). This is the first study to confirm an association of the
rs3857059 variant with PD and also to show a gender effect. Our data contribute to the elucidation of the link between rs3857059 and
susceptibility to PD observed in the Mexican Mestizo population.
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RESUMO

Entre genes candidatos para a doenca de Parkinson (PD), SNCA foi replicado em diferentes populacdes. Além de outras mutacdes
conhecidas no gene SNCA, a variante rs3857059 também tem sido associada a varias doencas neurodegenerativas. Portanto, o objetivo do
presente estudo foi o de procurar variante de associacéo e PD esporadica em pacientes mesticos mexicanos. Um estudo de caso-controle
foi executado, incluindo 241 individuos, 106 pacientes e 135 controles saudaveis. A genotipagem foi realizada utilizando PCR em tempo
real. A variante rs3857059 se mostrou associada a PD em mexicano-mesticos (OR = 2,40, IC 1,1-5,1, p = 0,02) sob o modelo recessivo.
Além disso, um efeito de género foi encontrado para o genétipo GG no sexo feminino (OR = 1,31, Cl, 1,01-1,7, p = 0,037). Este é o primeiro
estudo que confirma associacao da variante rs3857059 para a PD e também um efeito de género. Nossos dados contribuem para elucidar
suscetibilidade a PD observada na populacdo mexicana-mestica.
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Parkinson’s disease (PD) is characterized by an accelerat-
ed loss of dopaminergic neurons of the substantia nigra pars
compacta, which clinically expresses tremor, rigidity, brady-
kinesia, postural instability, and progressive impairment of
cognitive function'. The SNCA gene codifies a small protein
called a-synuclein, which has been largely involved in neu-
rodegeneration processes; nevertheless, its function in health
and disease remains unclear. Various hypotheses have been

proposed regarding the pathogenicity of SNCA misfolding,
because it aggregates as a key component of Lewy bodies
found in PD. In the substantia nigra, neuronal cell loss occurs
before symptoms develop, and accelerated cell loss may not
always converge with a-synuclein deposition. This raises the
possibility of a functional, rather than anatomic, disturbance
due to the abnormal expression of SNCA protein that oc-
curs in neurodegeneration’. Multiple system atrophy (MSA)
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and PD share the feature of deposition of abnormally phos-
phorylated a-synuclein. A genome-wide association study of
1,713 white PD cases and 3,974 white control subjects also
aimed to find significant associations with MSA. They iden-
tified an association with the SNCA locus in both diseases.
The odds ratio (OR) associated with the heterozygous com-
bination of the rs3857059 variant was 1.3 in both diseases
(95% confidence interval (CI) in PD: 1.2 to 1.5; 95%CI in MSA:
1.1 to 1.6), whereas the OR for homozygous carriers was 3.8
(95%CI: 2.4 to 5.9) in PD and 5.9 (95%CI: 3.2 to 10.9) in MSAS,
The rs3857059 variant of the SNCA gene has also been associ-
ated with an elevated mRNA expression level in the tempo-
ral cortex biopsies of patients with Alzheimer’s disease with
Lewy body pathology*. There is increasing evidence that ge-
netic variants in the SNCA locus demonstrate associations
with PD in several studies conducted in different popula-
tions®¢”. Moreover, triplication of SNCA is related to early on-
set of PD, whereas, when duplicated, it associates with classi-
cal presentation of PD. This suggests that gene dosage affects
the onset and progression of the disease. A recent study in
a cellular model carrying a SNCA gene triplication demon-
strated decreased developmental fitness, accelerated ag-
ing, and increased neuronal cell loss®. Besides copy number
changes in the SNCA gene, three missense mutations are the
most common pathogenic changes: A53T, A30P, and E46K°.
Nevertheless, a previous work from our group demonstrated
the absence of the A30P change in the subset of patients ana-
lyzed in our group. Hence, different genetic variants in the
SNCA gene may represent a risk factor for PD development
in our population. The aim of the present work was to assess
the possible association of the rs3857059 variant of the SNCA
gene and PD in Mexican Mestizo patients.

METHOD

In total, 241 Mexican Mestizos were included in
the study. Allele frequencies were compared between
106 patients diagnosed with PD and 135 controls.
Controls were clinical healthy participants that were
referred for neurological evaluation by a certified neu-
rologist (Garcfa S). Only participants with no family his-
tory of PD or other neurodegenerative disorders were
included. Samples were obtained from participants be-
tween February 2009 and June 2010, from four tertiary-
care level hospitals in Mexico (Neurology Departments
from Centro Médico Nacional “20 de Noviembre™-ISSSTE,
Instituto de Ciencias Médicas y de la Nutricién “Salvador
Zubirédn,” Mexico City; and Divisién de Genética, Centro
de Investigacién Biomédica de Occidente-IMSS, Jalisco,
Mexico). Diagnosis was performed according to the
Queen Square Brain Bank criteria'®. Cognitive impair-
ment was assessed using the Folstein Mini Mental State
Examination Test. Institutional Committees approved
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the study and informed written consent was obtained
from the participants.

Genomic DNA was isolated from peripheral blood
leukocytes according to the method described by
Gustincich et al."; this technique allows high-quality DNA
extraction for multiple applications due to the use of cat-
ionic detergents. Genotyping was performed by real time
PCR using TagMan probes (hydrolysis probes) specific for
the rs3857059 (C_8933273_10 assay, Applied Biosystems,
Foster City, CA, USA). Real-time PCR was performed on a
LightCycler 480 II (Roche Diagnostics GmbH, Switzerland);
PCR reactions were prepared according to the manufac-
turer’s instructions. Statistical analysis was performed us-
ing SPSS software v. 18.0 (SPSS Inc., Chicago, IL, USA)
and p < 0.05 were considered to indicate statistically signifi-
cant results. Expected proportions of genotypes within each
group were tested using the Hardy-Weinberg equilibrium
(HWE), this was estimated using the y2 test (available online
http://ihg.gst.de/cgi-bin/hw/hwal.pl). Allele and genotype
frequencies were compared between groups using the 2 test
and Fisher’s exact test. To test for an association between the
1rs3857059 and PD, the %2 test was performed. To estimate
the proportion of the G allele of the rs3857059 variant in each
study group, OR were calculated from 2 x 2 contingency ta-
bles. The association of this variant was also tested by gender
using the 2 x 2 %2 test. To test for differences in the age at
onset and the genotype frequencies of the variant of interest,
we performed one-way ANOVA. Then a Student’s t-test was
performed to test for differences in the mean age of onset be-
tween GG/AG and AA genotype groups. A x2 test was also
performed to test for an association between the variant and
cognitive impairment.

RESULTS

Allele frequencies in our study were similar to those
reported by the MEX group in the HAPMAP database
(http://hapmap.ncbi.nlm.nih.gov/). Alleles and genotypes
were distributed according to HWE equilibrium in both
groups, consistent with unequivocal genotyping, which
is the main factor affecting HWE deviations' (Table 1).
The 2 test revealed that the G allele in the homozygous
state (recessive model) was associated with PD (OR = 2.40,
CL 1.12 to 5.13, p = 0.02) (Table 1). Correction by regres-
sion was not necessary because no confounding factors
were found as per the definition of Clarke et al.”®. To test for
an association of the variant by gender, we performed y2
tests to compare the GG, AG, and AA genotypes in males
and females separately, and a difference was found in the
female group (p < 0.01) (Table 2). The OR was estimated in
females according to genotype in the following combina-
tions: GG vs AA + AG using an allele positivity test table;
association with PD was found only in females with the GG
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genotype (OR = 1.31, CI, 1.01 to 1.7, p = 0.037). We further
analyzed the possible involvement of the variant in cogni-
tive impairment, age at onset, and early onset in the young-
est group of patients (< 40 years old); no association was
found with any of these features (p > 0.05) (Table 3).

DISCUSSION

Allelic variants in various genes (PARK genes) have
been linked to PD; for instance, the G2019S in the LRRK2
(PARK 8) gene confers major susceptibility to PD in
Ashkenazi Jews and individuals from the north of Africa;
whereas in Han Chinese populations, the rs7684318 variant
of the SNCA gene (PARK1/4) was associated with PD but
not with disease onset!. Therefore, major genes and spe-
cific variants associated with PD may be different among
populations of distinct ethnic origin. Mexican Mestizos
(most present-day Mexicans) are the result of the admixture
of Spaniards and Amerindians'®; therefore, genetic variants

Table 1. Genotypes of the study groups.

associated with PD may be not the same as those frequent-
ly reported in other populations. Some studies conducted
in Mexican Mestizos have gained insights into population-
specific genetic variants associated with PD, for example,
the epsilon4 allele of APOE' for late-onset PD and variants
in GBA and PARK2 in early-onset PD". Nonetheless, major
susceptibility genes remain unknown'®. Unlike in other
ethnic groups, the A30P, IVS4 + 66A-G in SNCA, and oth-
er known point mutations in the PARK2 gene are uncom-
mon in Mexican Mestizos'***'. The rs3857059 variant of the
SNCA gene was associated with expression levels of SNCA
mRNA in the temporal cortex of brain biopsies of patients
with Alzheimer’s & Lewy Body pathology; homozygotes for
the minor allele (G) demonstrated significantly higher ex-
pression. Hence, we hypothesized that this genetic variant
is associated with PD. To the best of our knowledge, this is
the first study to find a positive association of the GG geno-
type of the rs3857059 variant and PD and also the first to
find a gender effect, females with the GG genotype being
more affected than males. Gender-based differences in gene

Groups Genotypes (rs3857059) Association Significance

SNCA analysis AA AG GG OR, (CI) p-value
trolsn =1 4 . 7 (49. 20(14.

Con' rolsn =185 8(25.6) A 0(14.8) 2.4(1121-5.138)* 0.02

Patients n = 106 25 (23.6) 56 (52.8) 25 (23.6)

OR: Odds ratio; Cl: (95% Confidence Interval; *correction by regression was not necessary as no confounder factors were found according to the definition of

Clarke et al.”?

Table 2. Genotype frequencies in female and male groups of cases and controls.

Genotype / Gender v CAa;e GG o Co:;rol GG p-value (Fisher exact)
Female 3 18 10 23 5 p = 0.004
Male 22 38 15 30 44 15 p=0.815
Total n =106 n=135 n =241
Table 3. Descriptive data for the study groups.
Descriptive data of the groups of study P-value (Fisher exact)
Age Mean Min Max
Controls 65.73+9.4 40 88 p=0.02
Patients 62.52+121 29 93
Gender Male Female
Controls 89 46 = p=0.48
Patients 75 31 =
Smoking Yes No -
Controls 61 74 - p=0.43
Patients 42 64 -
Early onset* Yes No
Number of Patients 18 88 - -
Mean * (SD) Min Max Range
Age at onset
56.26 £ 14.4 25 87 62

SD: standard deviation; *Early onset was considered as symptoms < 40 years old; Percentage of early onset SPD 16.98%.
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expression in human dopaminergic neurons of substantia
nigra pars compacta exist*; however, SNCA upregulation
was associated with PD in males®. In addition, methylation
of the SNCA gene and its abnormal expression have been
linked to behavioral disorders in females®*; therefore, fur-
ther studies are mandatory to gain insights into the gender
effect of the GG genotype of the rs3857059 variant and PD
reported herein.

A recent report from our group demonstrated that
the rs1801133 variant in the MTHFR gene was associ-
ated with PD*. MTHFR is involved in many different bio-
chemical pathways in humans, such as DNA methylation.
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