Ceramide #%f'1 GSK-3 /3 %ﬁ*@%ﬁfﬁﬁﬁi@?@@%ﬁ% Autophagy V¢

Fgﬂl
The Study of Ceramide-Induced Autophagy in C6 Glioma Cells-the Role
of GSK-3p
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Autophagy, an evolutionarily conserved mechanism for degradating and recycling of
long-lived proteins, is considered as a type II programmed cell death (type I1 PCD).
Aggregation of amyloid-beta (AB) induces brain cells death is one of the main causes
of Alzheimer’s disease (AD). Ceramide, a ubiquitous constituent of eukaryotic

membranes, 1s a downstream metabolite of A, which was often exploited to mimic



the toxicity of AP. In this study, using C6 glioma cells as a cell model, we investigated
the cytotoxity of ceramide. As revealed by flow cytometry staining with acridine
orange, we observed that the percentage of autophagy and apoptosis reached a plateau
0of47.24 £2.73 % (p<0.001) and 27.3 £ 5.5 % (p<0.01) after 24-h and 36-h exposure
of the C6 glioma cells to 30 uM ceramide. Using immunoblot assay, we detected the
processing of microtubule-associated light chain 3 (LC-3) and the expression of
Beclin 1 in a time-dependent manner, which have been found to promote autophagy.
Moreover, transmission electron microscopy (TEM) analysis demonstrated that the
formation of double-layer autophagosomes were observed in the cytosol, indicating
that ceramide is able to induce autophagy in C6 glioma cells. In addition, using
vacuolar-ATPase inhibitor, bafilomycin A1 (BafA1), to suppress the
ceramide-induced autophagy, we found that the percentage of apoptosis was increased
from 5.35 + 0.72 % to 23.21 £ 6.89 % (p<0.05), suggesting that autophagy might play
a protective role in C6 glioma cells treated with ceramide. In the study of glycogen
synthase kinase-3 (GSK-3p), a serine/threonine kinase, we demonstrated that
ceramide induced a decrease of the phosphorylated level of Ser9 of GSK-3 which
implied that the activation of GSK-3f. Besides, GSK-3 inhibitor, SB216763, and a
reactive oxygen species (ROS) scavenger, N-acetyl-L-cysteine (NAC), was able to
reduce the percentage of autophagy from 56.51 +4.05 % to 40.42 + 3.83 % (p<0.001)
and 51.68 + 0.85 % to 34.92 + 2.64 %, respectively. It suggests that GSK-3 and ROS
are involved, at least partially, in autophagy. We conclude that ceramide-induced

autophagy was regulated by ROS and GSK-3f signal transduction pathway.



