Research Papers [ iEaE iE

N Lok semmmin
. . Progress in Biochemistry and Biophysics
)i 2014, 41(4): 371~378

www.pibb.ac.cn

R ZABRABEERAES IR
ARy =ganiEEER -

IR REMRT KEFKRT L R ALk FEgE L R

CERTEE TR M Be,  JE3T 100081)

WE £ RS ZES (multiple system atrophy, MSA)&— ML RGBT, W BUERIE 2 R i b I & H AEME o
FAMRZ R A (a-synuclein) iR LT ELIR K. BITFLEE 7R, a-synuclein 752 R G4 4 (K RO AL th A AR, (LR 20 7L
THATEATE . A SO AT I AL N B4 F T a-synuclein 51240 0 A 4G R A kA, T DLAEAL IO IE BN £ R 4
g, IRFAIIET R R IERE E, SEADIT T a-synuclein i3 R i5 FE U251 MMAE AT THLEL E SGIE W
& a-synuclein ) U251 40 A H I A2 K3 B 98018 o A A N B800K T 34 o A4S 25— I8 B 52 f4 BB 437 38 38 25 1 (transient receptor
potential channel-1, TRPC1)3& ik & F i1, 1M H 40 B A7 35 26 19 48 4k 7T 3 i F 3 TRPC1 1R IA 43 DAYk &2, 8 TRPC1 7F
a-synuclein LA PIAE T RIE T EZAEM ;. HIX, WU a-synuclein F85% U251 40 L30T W9 S04 19 WK P 18 n
UM T IRFE , 2R ae-synuclein 38 I 15 FH T A 5 945 22 LA K A0 B R L R B 52 44 B0 05 0858 TRPCL, BSR40 B 3 1045

Fads, dEmsEwy AR TS, BN T U251 40 T A R RURYE, X T RERE T BN R G E A AN Y RS Al R SE TR

JE A

XA
associated protein 1 light chain 3 beta), DRS5(death receptor 5)
FRAES Q71

% ZA 4 % 4 (multiple system atrophy, MSA) /&
—RpIR AR R AR, LA A DhRekE
15+ W< AR (MSA-P) K /NI PE 3L 5 2K 1 (MSA-C)
AFFEPERI, GRS 2 WAk A R A, BAR
IR I REYRIT R e — e R R SR A 1R
ARORATH R8s IR, AHIFA ReIR A %
Wi IR IR YIRS S AL I R,
MSA 12 H o Rl 8 A (e-synuclein) 51 2 11 5%
i, a-synuclein 21 js% 1) o 41 o i o B 906 44
(glial cytoplasmic inclusions, GCIs)#% A 4 /& MSA
P53 4 L AT R b s A1,

W I8 52 44 H1 {7 18 J& & [ (transient receptor
potential channel-1, TRPC1)& 55—/ M 7a [ (10 F
2 TRP, 53R TRP 149 40% 1 R, 2504
T OAE. SR IR, MERIRSH, b
SyAT T IERNE B IR, BESERT], TRPCL RERS 4L
5 3% i 41 PR 98 FE A4 3 1 4T 3R N (store operated

a-synuclein, £ RAEZFEYi, 5% Fiiif, TRPCI (transient receptor potential channel-1), MAPILC3B (microtubule

DOI: 10.3724/SP.J.1206.2012.00616

calcium entry, SOCE), [A] i 4 g N i 14 SOCE fE
fi% 18 ik TRPC1 (1) [ X cDNA 215 1M i A HI 551,
FE/N i A B2 48 i TRPCT A5 1945 5 1 A Ui e %
4| NF-kB (nuclear factor «B) [¥] ¥ 7% 175 5 40 e 4
T DU CUE SR 5 B 1R B S A A A — e
(1 OGN, TRPCL Ref% S5 3040 P 45 251 < B2 1)
AR n SR B R B R 25 T Sl AH I PR 4 )
oW, CAEWFIIESLE, TRPC1 I8 P e s
B BRSNS IR S AR 2 A B T, LA MPP?
(1-methyl-4-phenylpyridinium) & T B 254, @7 %

* K H AR I 4 BT H (31200636), b RTHE T K24 3L it 58
T4 % B H (3160012211108, 3160012231102).

o L] B — R

kST RN

Tel: 010-68914607, E-mail: 04656@bit.edu.cn

Wk H . 2013-05-21, #32HIM: 2013-09-06



«372 EYMUF EEYIIR R

Prog. Biochem. Biophys. 2014; 41 (4)

CUZRE A 240 M (MINOD) B A7 B2, 1IE S TRPC3 fig
W FPT MPP* R4 i s e 4007, Ul WA A 45 3 1E
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Fig. 1 The assay of cell proliferation after
a-synuclein overexpressed

¢—e¢ :U251; m—nm : Control; A—A : a-syn; e—e : a-syn+EGFP.
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Fig. 2 The assay of cell oxidative stress

after a-synuclein overexpressed
(a) The level of H,O, in U251 cells. (b) The level of MDA in U251 cells.
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Fig. 3 The level of TRPC1 expressed in a-synuclein
overexpression cells

(a) The level of RNA expression. (b) The level of protein expression.

MK 3 FERATAT AR H, a-synuclein it Kk (1)
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Fig. 4 The activity of the expression system
for down-regulating TRPC1
(a) The result of digestion by restricted enzyme of recombinant vector.
(b) The transcriptional level of TRPCI expression after transfected by

RNA referencing vector in a-synuclein overexpression U251 cell.
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Fig. 5 The analysis of cell survival with 23
down-regulating TRPC1 T
(a) Microscopy assay of U251 glioma cells with different treatment &

(200 x ). (b) The assay of U251 cells viability with TRPCI

down-regulation.
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Fig. 7 The effect of a-synuclein overexpressed on the
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Fig. 6 The assay of cell oxidative stress
with TRPC1 down-regulation

(a) The level of H;0, in U251 cells. (b) The level of MDA in U251 cells. EE Jﬂjé,j:f%ﬂ U\% 'L'lj , a—synuclein ﬁ%%ﬁélﬂ H@ Ij‘]
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TR rh— SO IR (1) B 11 B e A R M 5 44 1)
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HIL MAPILC-31, [FAII, o-synuclein J k40 i
WIERL T K& B0/, XU a-synuclein i 38
ISHEIN T A0 B R A

Control

Fig. 8 The effect of a-synuclein overexpressed on autophagy marker protein in glioma cells

(a) The level of MAP1LC-3 expression. (b) The increased staining autophagosomes after a-synuclein overexpression.
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TATHIEIT R, a-synuclein 12 332K i 541 o
HALE LA R R TR 40 P RN s 7, 8),
HEM L 537 HLHI ] fE 2 40 9 N TRPC1 [F 3Rk /K
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Molecular Regulation of TRPC1 on The Toxicity mediated by
a-synuclein in Multiple System Atrophy”

WANG Hai-Long™, DENG Yu-Lin™, ZHANG Ze-Bo™, WANG Chen,

YANG Zu-Ye, LI Fu-Tao, MA Hong™
(School of Life Science, Beijing Institute of Technology, Beijing 100081, China)

Abstract Multiple system atrophy (MSA) is a progressive neuron degenerative disease characterized by glial
cytoplasmic inclusions containing insoluble a-synuclein and autonomic failure associated with either poorly
levodopa-responsive TRPC1-sonism or cerebellar ataxia or both. Studies have shown that a-synuclein plays very
important role in the pathogenesis of MSA, but the molecular mechanism of the toxicity is still unclear. On the
basis of many previous studies about calcium dyshomeostasis caused by the intracellular oxidative stress
conditions, we put forward a new hypothesis of Bergmann glia death which is closely related to the oxidative stress
during the progress of MSA. In order to compare the difference between a-synuclein overexpressed U251 cells
with or without TRPClI RNA interference in response to free iron, we investigated the cell apoptosis by
Western-blot and measuring activated caspase activity. The interrelations of autophagy and neuron death were
studied by assessing the level of LC-3 protein and autophagosomes; and then the cell survival was measured by cell
count and MTT assay. In this study, we gave a deep analysis of the molecular mechanism of neuron death in
a-synuclein overexpressed U251 cells in some respects of cell apoptosis, autophagy and calcium ion channels and
so on. Firstly, we analysed the relation of a-synuclein and overexpressed TRPCI1. Our results indicated that
a-synuclein overexpression in U251 cells could inhibit cell growth and increase the level of oxidative stress. And
then, the expression of some important proteins such as calcium channels protein TRPCI, autophagy related
protein LC-3B and death receptor DRS were increased obviously. Meanwhile, with the downregulation of TRPC1,
we investigated the change of cell death and the oxidative level of a-synuclein overexpression U251 cells during
the progress, and we can see the cell toxicity of U251 cells with o -synuclein overexpression was effectively
changed. All results demonstrated that a-synuclein overexpression can destroy cell calcium homeostasis by
increasing the level of membranous calcium channels protein TRPCI1. Besides, it can increase the level of
apoptosis and autophagy, and the level of oxidative stress which might be the reason of MSA. We tried to give a

reasonable explanation and provide a clue for the prevention and treatment of MSA.
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