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GBA mutations and Parkinson’s disease
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arkinson’s disease (PD) is a complex neurodegenerative disease. Remarkable

advances in the understanding of genetic risk factors underlying the pathogenesis

of PD have occurred in the last decades when more than 20 genes have been identi-

fied as causes of PD. One of the most important discoveries was that mutations in
the glucocerebrosidase (GBA) gene, coding for the lysosomal enzyme glucocerebrosidase, have
a substantial role in PD.

Homozygous GBA mutations are known as the cause of Gaucher disease, which is the
most common lysosomal storage disease worldwide, and has a particularly high prevalence
among Ashkenazi Jews. However, heterozygous GBA mutations have been found, even in early
studies, to be significantly more frequent in PD patients compared with controls. This was
observed in screenings done in Ashkenazi Jews' and in a large-scale screening of European PD
patients® Therefore, after many clinical, neuropathologic, and genetic studies, it has been very
well established that heterozygous mutations in this gene are also important risk factors for
PD. Furthermore, mutations of the GBA gene are considered, nowadays, the most significant
risk factor for PD, and are the most common genetic mutation so far identified in this disease.

The molecular mechanisms by which GBA mutations result in this increased risk has
been an important research focus. One hypothesis is that there is a reduction in enzymatic
activity leading to an increase in the levels of glucosylceramide in specific regions of the
brain. A significant reduction in substantia nigra and striatum glucocerebrosidase activity
was identified in the brain of PD patients. This was related to the abnormal accumulation of
a-synuclein, alterations in lysosomal autophagy and chaperone-mediated autophagy and
lipid metabolism. Consequently, the GBA-lysosomal-synuclein axis has been the focus of
experimental therapeutics for the development of novel drugs to modulate glucocerebro-
sidase activity.

The highest frequencies of mutations of the GBA gene have been found in PD patients
of Ashkenazi Jewish ancestry in comparison with control groups. The frequencies are much
lower in PD patients from non-Jewish populations. However, the penetrance of GBA-related
PD is variable in both populations, Jewish and non-Jewish. This penetrance variability is pos-
sibly the main unanswered point in the understanding of PD and a major obstacle to devel-
opment of neuroprotective treatment before the onset of motor symptoms. A family history
of PD is the single greatest risk factor for developing PD, although only a small minority of
patients develop PD in a Mendelian manner. Variable penetrance may be related to differ-
ent environmental factors and/or epigenetic factors. Therefore, is very important to study the
frequency of PD associated with GBA mutations in different environments and in different
genetic backgrounds.

Several variants in the GBA gene have been identified as risk factors for PD. There is a differ-
ence in the prevalence of this mutation in various ethnic groups and countries. The p.L4444P
and p.N370S are the most-widely analyzed in studies of the association between mutations of
the GBA gene and PD.

In this issue of Arquivos de Neuropsiquiatria, Amaral and colleagues present a case-
control study of the occurrence of the two most common GBA mutations (c.1226A > G;
p-N370S and ¢.1448T > C; p.L444P) in patients from northern Brazil®. The authors examined
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a group of 81 PD patients and 81 control individuals. In the
patients group they found that 3.7% were heterozygous
for the GBA p.N370S mutation, with the same frequency
(3.7%) for GBA p.L444P. Neither mutation was detected in
the control group. Their results from northern Brazil are
similar to other studies from different Brazilian regions**®.

In the Amaral et al.® study, all six PD patients with one
of the mutations presented clinically as a typical PD pheno-
type. The authors found that patients with p.L444P mutation
showed a tendency to present with earlier disease onset. This
agrees with other studies that found that GBA heterozygous
patients have an earlier age at onset compared with noncar-
riers. However, some studies have not found this difference.
The authors also reported that no cognitive dysfunction or
psychiatric disturbances were found. Some studies have sug-
gested that PD patients carrying GBA variants have a faster
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progression to dementia, with carriers of deleterious muta-
tions displaying a more rapid disease progression than car-
riers of GBA polymorphisms. The reasons for these clinical
differences between studies are not clear.

The authors point out that clinical differences may be
accounted for by the fact that the modifier genes that con-
tribute to development of the phenotype of the disease may
also vary systematically in different populations. This is, by
itself, one important reason to study GBA risk factors in dif-
ferent populations. Thus, due to the wide diversity between
different Brazilian regions, research across the country is
necessary in order to properly characterize GBA mutations
in our population.

The Amaral et al.® study further reinforces the association
of mutations of the GBA gene as a factor of genetic suscepti-
bility for the development of PD in the Brazilian population.
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