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Robust evidence on the involvement of genetic factors in the etiology of Parkinson’s disease (PD) expands
our knowledge about monogenic causes that contribute for this important neurodegenerative disorder.
Mutations in the CHCHD2 gene have been linked to autosomal dominant forms of PD, although there is
still lack of evidence for CHCHD2 variants leading to the disease in mixed populations as those from
South America. To assess the contribution of CHCHD2 as a causal factor for familial PD in Brazil, one of the
most heterogeneous populations in the world, we conducted the first molecular analysis of the CHCHD2
gene in a cohort of 122 index cases from Brazilian families with autosomal dominant forms of PD.
Genomic DNA was isolated from peripheral blood and the 4 exons of the CHCHD2 gene, and their intron-
exon boundaries were analyzed by bidirectional Sanger sequencing. No pathogenic or risk variants were
found, suggesting that genetic variants of CHCHD2 are not a common cause of familial PD in Brazilian
patients.

� 2018 Elsevier Inc. All rights reserved.
1. Introduction

Despite the obscure etiology of Parkinson’s disease (PD, MIM
168600), the accumulated evidence supports an extensive genetic
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contribution for this complex disorder, and novel PD-related genes
have provided further insights into the pathophysiology of the
disease (Deng et al., 2018). The coiled-coil-helix-coiled-coil-helix
domain-containing 2 gene (CHCHD2), located at 7q11.2, encodes a
small mitochondrial protein involved in the biogenesis and regu-
lation of the electron transport chain (Aras et al., 2015). The asso-
ciation between CHCHD2 gene and PD was first observed in
Japanese families (Funayama et al., 2015). Two missense mutations
(182C>T, Thr61Ile, and 434G>A, Arg145Gln) and one splice-site
mutation (300þ5G>A) were found segregating with the disease
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in 4 Japanese genealogies with autosomal dominant forms of PD
(ADPD). Important in vivo evidence of the pathological effects
related to CHCHD2 mutations came from functional analysis of
CHCHD2 using the transgenic Drosophila model (Tio et al., 2017).
The researchers demonstrated that the variants Arg145Gln and
Thr61Ile are pathogenic and cause protein dysfunction at different
levels, promoting the deregulation of mitochondrial metabolism,
which affects the survival and neuronal function. Also, was
observed that Drosophila expressing mutant CHCHD2 proteins
displayed characteristics as seen in patients with PD such as loco-
motor dysfunction.

Through subsequent studies, pathogenic or risk variants in the
CHCHD2 gene were also identified in a few patients with PD,
although several analyses have failed to find mutations in the
CHCHD2 gene in probands from different populations
(Supplementary Table 4). Nonetheless, there is no report focusing
on the association between CHCHD2 variants and PD in Latin
America populations. Here, we performed the molecular analysis of
the CHCHD2 gene in a cohort of Brazilian probands with ADPD,
aimed to investigate the contribution of the CHCHD2 mutations for
PD in Brazil.

2. Methods

The screening for mutations in CHCHD2 was accomplished in
122 unrelated Brazilian patients (41 women and 81men; mean age
60.5 � 11.1 years; mean age at onset 52.1 �12.0 years) with familial
PD compatible with autosomal dominant inheritance pattern. PD
was diagnosed according to clinical criteria of the United Kingdom
Parkinson’s Disease Society Brain Bank. Mutations in genes SNCA,
LRRK2, VPS35, and GBA were previously excluded in these patients.
The four exons and exon-intron boundaries of the CHCHD2 gene
were amplified through polymerase chain reaction, and purified
amplicons were sequenced by the bidirectional Sanger method
(Supplementary Tables 1, 2 and 3). The Institutional Ethics Com-
mittee approved the research, and informed consent was obtained
from each participant.

3. Results

We did not find pathogenic or risk variants in the CHCHD2 gene
in 122 probands from Brazilian families with ADPD (Supplementary
Fig. 1).

4. Discussion

The association of CHCHD2 mutations/risk variants with PD,
initially reported by Funayama et al (2015), was replicated in some
data sets, but not in others (Supplementary Table 4), and in part,
these controversial results may be due to ethnic differences.
Overall, CHCHD2mutations appear to be rare and restricted to some
genealogies, predominantly from Asian origin (Supplementary
Table 4).
In the present survey, we analyzed the incidence of mutations in
the CHCHD2 gene in a representative cohort of probands with fa-
milial PD from Brazil, and pathogenic or risk variants were not
found. To the best of our knowledge, our data represent the first
findings in a South American population, whose ethnicity is rep-
resented by a complex miscegenation, and they are consistent with
results from previous studies that also failed to detect CHCHD2
mutations in patients with PD from other origins.

In conclusion, the absence of pathogenic or risk variants in the
CHCHD2 gene in our cohort reveals that CHCHD2 mutations might
not be a common cause of familial PD in Brazil, as also observed by
us in relation to the VPS35 gene (Abreu et al., 2016). Although the
majority of the genetic component for PD still remains to be
discovered, PD-susceptibility genes provide new insights into the
etiology of the disease and should be further explored (Deng et al.,
2018).
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