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GLYCOSIDE HYDROLASE/GLYCOSPHINGOLIPID/GLUCOSYLCERAMIDE/

GLUCOCEREBROSIDASE/SPLICING ISOFORMS

The membrane lipid glucosylceramide (GlcCer) is the precursor of gangliosides
and is a major membrane lipid itself. It is continuously formed and degraded in
glycosphingolipid metabolism. GlcCer degradation is mainly carried out by 2 enzymes,
lysosomal acid B- glucosidase/ - glucosylceramidase ( GBA) and nonlysosomal B-
glucosidase/ B- glucosylceramidase2 (GBA2). Deficiencies of GBA and GBA2 affect
glycosphingolipid metabolism, resulting in neurological diseases. In this thesis, we
performed two experimental parts in order to studies the effect of GBA and GBA2 on
sphingolipid level in cells.

Firstly, in order to understand which GBA2 isoforms are active and how they
affect glycosphingolipid levels in cells, nine human GBA2 isoforms were expressed in
COS-7 cells. Expression of GBA2 isoforms were determined by quantitative RT-PCR,
western blotting, and B-glucosidase activity assay. The human GBA2 isoform 1 showed
high activity, while the other isoforms had activity similar to that in cells carrying the empty
expression vector. The GBA inhibitor conduritol B-epoxide (CBE) was used minimize the
GBA activity as well as to confirm that the activity came primarily from GBA2 isoform 1
overexpression.  Sphingolipid levels were determined by shotgun direct infusion mass
spectrometry. The result showed that overexpression of GBA2 isoform 1 increased ceramide

but decreased hexosylceramide levels, while onther isoforms shown sphingolipid level same
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as the empty vector control. Comparison of ratibs of glucosylceramides to the corresponding
ceramides in the extracts indicated that GBA2 isoform 1 hydrolyzes hexosylceramides with
ceramide species 34: 1, 40: 1, 42: 1 and 42:2, suggesting broad specificity for the lipid
component. Therefore, among the possible human GBA2 isoforms, only isoform1 affects
glycosphingolipid levels, which may be related to neurological diseases.

Secondly, we investigated whether heterozygous GBA mutations found in
Parkinson’s disease (PD) patients cause any decreases in activity or affect the sphingolipid
levels in human fibroblasts. Fibroblasts from PD patients with Parkin mutations were tested
for enzyme activity and sphingolipid level. Human fibroblasts carrying GBA and Parkin
mutations were grown as primary cell lines, followed by assaying B-glucosidase activity and
analyzing lipid profiles by shotgun direct infusion mass spectrometry. The study revealed a
range of sphingolipid profiles in control and mutant human fibroblasts, and the small number
of samples prevented clear conclusions as to the effects of the mutation classes. However,
GBA (1309delG) was identified to have the highest glucosylceramide accumulation in the

cell, while the Parkin mutations showed no clear affect on sphingolipid levels in fibroblasts.
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