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Overexpression of a-synuclein in SH-SY5Y cells partially protected against
oxidative stress induced by rotenone

LIU Yan-Ying, ZHAO Huan-Ying, ZHAO Chun-Li, DUAN Chun-Li, LU Ling-Ling, YANG Hui"
Beijing Institute for Neuroscience, Beijing Center for Neural Regeneration and Repair, Key Laboratory for Neurodegenerative
Disease of the Ministry of Education of China, Capital Medical University, Beijing 100069, China

Abstract: Both genetic and environmental factors are involved in the pathogenesis of Parkinson’s disease (PD). Epidemiological studies
showed that environmental factors shared with the common mechanisms of resulting in o-synuclein aggregation by inhibiting complex
I of mitochondria and leading to oxidative stress. To investigate the relationship between a-synuclein and oxidative stress, we used human
dopaminergic SH-SY5Y cells transfected with a-synuclein-enhanced green fluorescent protein (EGFP). a-synuclein gene expression was
determined by immunocytochemistry and real-time quantitative PCR. Both SH-SY5Y and a-synuclein overexpressed SH-SY5Y (SH-
SY5Y/Syn) cells were treated with various concentrations of rotenone for different time. Cell viability and oxidative stress were detected
by MTT assay and DCF assay. Superoxide dismutase (SOD) activity was assessed with xanthine peroxidase method. Cell apoptosis
was detected with flow cytometry. Results showed that a-synuclein gene was constantly overexpressed in SH-SY5Y/Syn cells. After
treatment with rotenone, both cell viability and complex | activity in these cells were reduced in a concentration-dependent manner.
Oxidative stress was also found in these cells. Compared with SH-SY5Y cells, SOD activity in SH-SY5Y/Syn cells was increased distinctly
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(P<0.05) and a-synuclein significantly attenuated rotenone-induced cell apoptosis. These results suggest that the a-synuclein
overexpression in SH-SY5Y cells has a tendency to partially resist oxidative stress induced by rotenone and this response may assist

cell survival.
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Fig. 1. a-synuclein expression in SH-SY5Y cells. A: Expression of a-synuclein-GFP in SH-SY5Y/Syn cells was observed under fluorescent
microscope. Green fluorescence showed overexpression of a-synuclein-GFP. B: Verification of a-synuclein overexpression was
performed with immunocytochemistry. Red fluorescence showed the localization of a-synuclein in SH-SY5Y/Syn cells. C: a-synuclein
expression in normal SH-SY5Y cells was determined with immunocytochemistry. Scale bar, 20 um. D: Real-time quantitative PCR
showed the difference of a-synuclein gene expression between SH-SY5Y and SH-SY5Y/Syn cells. VValues are from three independent

experiments.
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Fig. 2. Cell viability was reduced by rotenone treatment. Cells were
treated with rotenone at various concentrations for 72 h. MTT
assay showed that cell viability was significantly decreased by
rotenone treatment. "P<0.05 vs SH-SY5Y cells.
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Fig. 3. Activity of mitochondria complex I. Cells were treated with
various concentrations of rotenone for 24 h. Mitochondria were
isolated from cells for complex | activity measurement. mean+SD.
“P<0.05 vs SH-SY5Y cells.
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Fig. 4. Generation of super oxide anion (O,"). Cells treated with
various concentrations of rotenone were collected and the O,”
content in cells was measured. mean+SD. n=3.
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Fig. 5. Detection of oxidative stress in cells by DCF assay. DCF
assay showed that oxidative stress was generated in SH-SY5Y/
Syn cells. After treatment with 100 nmol/L rotenone for 24 h, less
ROS generation was found in SY5Y/Syn cells than that in SH-
SY5Y cells. “P<0.01,"P<0.05 vs SH-SY5Y cells.
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Fig. 6. SOD activity analysis in cells. Cells were treated with
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measurement of the SOD activity. All values are means+SEM
(n=3). "P<0.01,” P<0.05 vs SH-SY5Y cells.
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Fig. 7. Cell apoptosis monitored by flow cytometry. Cells were treated with rotenone (100 nmol/L) at 37 °C, 5% CO, for 24 h and incubated
with Annexin-V-Fitc and P1 for 30 min. Cells were then collected for flow cytometry analysis. A: SH-SY5Y cells. B: SH-SY5Y/Syn cells.
C: SH-SY5Y cells pretreated with vitamin C for 1 h. D: SH-SY5Y/Syn cells pretreated with vitamin C for 1 h. Numbers on each gate show
the percentage of apoptotic cells in that histogram.
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