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GBA gene

The GBA gene provides instructions for making an enzyme called beta-glucocerebrosidase. This
enzyme is active in lysosomes, which are structures inside cells that act as recycling centers.
Lysosomes use digestive enzymes to break down toxic substances, digest bacteria that invade the
cell, and recycle worn-out cell components. Based on these functions, enzymes in the lysosome are
sometimes called housekeeping enzymes. Beta-glucocerebrosidase is a housekeeping enzyme that
helps break down a large molecule called glucocerebroside into a sugar (glucose) and a simpler fat
molecule (ceramide). Glucocerebroside is a component of the membrane that surrounds cells. It gets
broken down when cells die and recycled as new cells are formed.

Variants in GBA are the most common genetic risk factor for Parkinson's disease (PD), and are
especially prevalent in the Ashkenazi Jewish (AJ) population. However, most studies on GBA in AJ
genotype only seven selected Gaucher-associated pathogenic variants rather than sequencing the
whole gene, which may leave carriers of PD-associated GBA variants undiscovered.

METHODS: GBA was fully sequenced using molecular inversion probes (MIPs) and Sanger sequencing
in 735 AJ PD patients and 662 AJ controls, from Israel and New York. Additional AJ control data
(n = 3044) from the Inflammatory Bowel Disease Exome Portal was used.

RESULTS: Full GBA sequencing increased the number of variants discovered by 17.4%, compared to
targeted genotyping. An additional 17 PD patients were identified with GBA-associated PD. The
p.E326K variant was found in 1.6% of AJ PD patients, making it the second most common PD-
associated GBA variant in AJ. GBA variants were found in 18% of PD patients and 7.5% of controls
(OR = 2.7, 95%CI = 1.9-3.8, p < 0.0001).

CONCLUSION: Without full sequencing of GBA, or at minimum including p.E326K in the genotyping
panel, a significant proportion of variant carriers go undiscovered and may be incorrectly assigned as
non-carriers in studies or clinical trials 1).
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