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Glucosylceramide synthase (GCS) is an essential enzyme for ceramide
glycosylation that transfers a glucose residue from UDP-glucose to ceramide there by
generating glucosylceramide (GlcCer), a precursor of glycosphingolipids (GSLs)
synthesis. This process can be reverted by either glucosylceramidase 1 (GBA1) in the
lysosome or glucosylceramidase 2 (GBA2) on the cytoplasmic surface of the ER and
Golgi to hydrolyze GlcCer and generate ceramide (Cer) and glucose. Several
" experimenis demonstrated that increasing of GicCer synthesis via upreguiaiion of GCS
allows tumor cells to escape from ceramide-induced programed cell death, and
promotes cell proliferation and multidrug resistance. Overexpression of GCS was
found in various cancers and associated with chemotherapy resistance. In CCA,
aberrant glycosphingolipids (GSLs) levels, such as those of hexosylceramides
(HexCer) and lactosylceramides (LacCer) have been reported and are associated with
CCA progression. However, the underlying mechanism of this alteration is still
unknown. In the present study, we aimed to study on the role of ceramide glycosylation
in CCA. GCS expression and its roles were explored. The expression of genes involved
1n ceramude glycosylation including GCS, GBAI, and GBA2, were retrieved from a

publicly available human CCA database (GEO). The results showed that GCS and
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GBA2 were significantly upregulated in' tumor tissues, whereas GBAl was
downregulated when compared with normal tissues. We further verified GCS
expression in 29 paired frozen tissues by gPCR. With median expression as the cut-off
value, there were 14/29 cases of the cancer specimens showing highly expressed GCS
as 1.79-fold, compared with the adjacent normal tissues. There was no statistical
correlation between GCS expression and overall survival as well as clinicopathological
parameters m CCA patients. High GCS and GBA2 expression were observed in
cisplatin-treated CCA cells and low ratio of GCS/GBA2 expressions was clearly
demonstrated the alteration of ceramide glycosylation upon cisplatin treatment.
Reduction of CCA cell growth was shown in the presence of specific siRNA to GCS,
PPMP (a chemical GCS inhibitor), and co-suppression of both. Subsequently, both of
genetic and chemical inhibition of GCS were able to enhance cisplatin-induced CCA
cell death through the apoptosis signaling pathway. Our findings suggest that GCS has
-a role in CCA cell growth and cisplatin sensitivity. Thus, targeting GCS may be a

potential strategy for improving CCA treatment.
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