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A53T a-synuclein decreases the expression of type 2 vesicular
monoamine transporter in neuroblastoma SH-SYS5Y cells
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[ Abstract]  Objective To investigate the effect of AS3T a-synuclein on the expression of type 2 vesicular
monoamine transporter ( VMAT2) in neuronblastoma SH-SY5Y cells stably expressing A53T a-synuclein. Methods
A53T a-synuclein eukaryotic plasmid was constructed by transfection of the SH-SY5Y cells using Lipofectamine™ 2000,
and a stable transfected monoclonal cell line was selected by G418. Western blotting and DCFH-DA staining were used to
detect the effect of AS3T a-synuclein overexpression on the expression of VMAT2 protein and level of reactive oxygen
species (ROS). Results Western blotting showed that compared with the control group, the expression of VMAT2 protein
was significantly decreased, and DCFH-DA staining showed that DCF signal was significantly increased (507.3 +7.1)
than that in the cell line stably expressing AS3T a-synuclein (410.7 +10.5) (P <0.05). Conclusions A53T «-
synuclein can increase the intracellular ROS level by inhibiting the expression of VMAT2, thereby playing an important role
in the pathogenesis of Parkinson's disease.

[ Key words] Parkinson's disease; A53T a-synuclein; VMAT2

[E2TH ] ILAS AARRER4 (ZR2011HMO014) ; ILZR4E H AR 234 (ZR2015HLI26) .
[EBB NI (1989 - ) , L BULFFE A, Loll . S B% 5 AR 1122 . Email :1192746984@ qq. com,
[BFAEE ] FELH (1981 - ), %, Email: chenangi_1981@ 163. com,,



o LA B A 2 2016 4F 8 5526 458 8 1 Chin J Comp Med, August 2016, Vol. 26. No. 8 67

45 7% FCHR ( Parkinson’s disease, PD) [ 3B 0%
PRRRAE 2 B 5T 22 19 JH BB A 48 0T 1Y a0 5 PR 72 1 e
Lewy body (LB) BJJE i, a-synuclein J& LB [ 8 2 5
A3 AS3T a-synuclein & AATTAE Y £k 1 5%
1% PD R I SR 5 PD Y &R VA
K, B E R B R A A BT K B AS3T a-
synuclein 1] 5 VMAT2 FEMARSN & A 5 5020 [ 4
HAEMP, R AS3T a-synuclein 25 T £ B Ig
(DA) AR R 72 76 PD 1 2 LU R ou i 8%
PEAEVES AR h R AR . AT ST H R S R E
ik AS3T a-synuclein B 41 il &, Ff o 58 H XF
VMAT2 & HFRIAREM, SHRTTE PD Y A A HL 12
PRI

1 #MEFAEE

1.1 ##

BRI SH-SYSY 4 il [ Hh [ B 2 R
2 e JE Al T A L o0 s #E4F AS3T a-synuclein [ T
WA K B-2FFLBE A9 peDNA3. 0-Lacz EL A% 41 il
ik B AK Ry A = R AF; Lipofectamine™ 2000 1 H
Gibco BRL; LIZEHT A VMAT2 Z 5 bk /NBTA
a-synuclein Z SREPUA /NRBTA B-actin B 58 DT
1K H Santa Cruz; HUHREF( HRP) #3ic 1gG W H 42
445 Xhol HindIII \T,DNA ¥EH: | 5515 2 Pyrobest
DNA REWN A KiE R A ;2 77 - @R
ftfzEh ( DCFH-DA)  X-gal 4 H Sigma; G418 Iy H
Amersco; PCR 514 H VA 7] A
1.2 Fi&
1.2.1 EHBERIXHIEBHE: FHIEL5Y
cttcataagcttcgacagtgtget (& HindIIL PN Y EEA7 15 Al
X 5|¥) taagatctcgaggaaactgggageaaag (75 Xhol P Uil
75, AR AS3T a-synuclein [ T % {4 A 455 4
17 PCR FUW . 4504 94°C Z54% 1 min,60°C 1B & 30
s, 72°CHEAf 30 5,25 DMEH, B PCR =¥ 5
peDNA3. 0 435 HindIII 1 Xhol E§YI, BV F=4)
aifbJ5 A T, % HE 4°C 300 %5 ¥ 4k DH 5a
RS2SR T, PRI TR % /N i 1, BEIROBRE
FH HindIIT A1 Xhol M) % % I HEA T Fr, I Fr 1E A
(Y 5ERE A 4 K pcDNA3. 0-A53T,
1.2.2 MR Rk g ¥ SH-SYSY $efh T b
DMEM 15573 (3% 10% Jif 4 L3 , 100 1U/mL 5 %
£ ,100pg/mL #5582 ) H1,37°C ,5% CO, K537 vt
BRI A M 2 Fh 31 24 FLAR N, 20 41 5% B 5K )

50% ~ 80% I, ¥ B G BT {& Lipofectamine™ 2000
(Gibco BRL) Ut k4744 0% . 24 h M ABiA R
T G418 M58 ARG 37 FE AT RRSL 0 1E | W A J5 PR it
BT R T Y KB SR I AR AR R e 1 ) 2 A A
LI, faERIA AS3T a-synuclein SRS )
Y FRE FRIE B2 FUME T 1 40 Ff R R X A
1.2.3  B-PZUME T RS A . 555 72 h )5,
FHVKYR 1 PBS VAN PR, 10% FF [ 2 Y =2 ik
[t 5 5 min, PBS VEEPIUUG A X-gal Gt i (1g/
L),37 °C % & 12 h, WU N WS, iYL 4%
ik B-2VFUME ATl B PE 41

1.2.4  Western blotting il £ FH 235 . fgaiiE v fb 20
)5 ,1 000 ¢ &.0> 10 min, PBS ¥ 3 KJa, 7 Lk
WA 1/5 B 6 x SDS & i FAEZE il | IR
A1) 100 °C & W 10 min #E1T 12% SDS-PAGE #Efi
HLvk , B G 2 2 PVDF )5, FH TBST # R 1Y 5%
IR 8y 2 IR 4R B B 1 h, —HT (VMAT2 Hifk 1:
500, a-synuclein FLK 1: 500, B-actin HFLIAK 1:500) =
IRFFE 4 h,1:5000 —H=RME 1 h, ECL fb¥k
JEE R,

1.2.5 R4 SR I 40 e N ROS 7K. 553740
JfL 24 h e PR R AT 0 AL 5 F 20 B T B TR T
A TEIMLTE R FE 3 il A DCFH-DA (10 wmol/L) ,
JEE 20 min J5, B0 UCER A, PBS B Uk I 40 Ml
3K, i A OB R IF T 500 L PBS, ¥ =X 40 g%
(E6155, BD FACS Calibur) H I 2¢ Y6 5% i, 2K
10 000 4>, EE % 3 1K, ic 5% 734 DCF signal,

1.2.6 Sty Bl DAISE « bRuE2E (x £5)
IR, GIFETRA K,

2 R

2.1 pcDNA3. 0-AS3T ERIEHEHLEE

Hind 11T 1 Xhol AL fiHJ] pcDNA3. 0 Fl pcDNA3. 0-
AS3T, BT ik AT UL 1 9K B4 500 bp 2247 K/
M5, SRS R —3 (ULIE 1) . DNA JF45
5 Genbank fRiE K F 5 —3,
2.2 BERZEB-FABEHBAMRNETE

B IR AR pCMVSYN-AS3T %A B-2FFL b
TR TR Jo i = A -2 L il , T
YEHT X-gal H g ng| ik 20 0 5 95 €0, AU, R 7%
Yy B2 LT G IE R 0 4 i R e 6 7 A Bk FLbE
T, A0 A B A R G SR B LM A
A R PR E RIS . WE 2 B,



68 P P A R A 2R 2016 4E 8 45 26 45 8 3] Chin J Comp Med, August 2016, Vol. 26. No. 8

2.3 Western blotting 45 £

Western blotting 255 i 7, 7 SH-SYSY 4 Jifg
£ Wy A= 7Y a-synuclein FHEM I, (5N a-synuclein =
)RR B TR B FE Y% AS3T a-synuclein 40 fifl
T (SRR ) B E R IK B-F LB AN R (3R
)L FERAMAE R A AS3T a-synuclein A9
IR VMAT2 7250560 4 b (i R A R S 21
SRR, AnlE 3 s
2.4 HEEA ROS 7K FEHE/L

300

e DA maril; DAL O-ASET:2, VAR 0 U1 4 B, B Fik AS3T asynuclein 41
1 pcDNA3. 0-AS3T ELAZ IR HAR G V) % & ZM DCF signal (507.3 +7. 1) fekase %3k k3L

M. DNA marker; Lane 1: pcDNA3. 0-A53T; Lane 2: pcDNA3. 0. e Lo
WA B 40 M 3 (410.7 £10.5) Bl B m (P <

0.05) , 32/~ A53Ta-synuclein i 1k AE 1% B {38 Jin
il ROS HI774:

Fig.1 Identification of eukaryotic expression

vector pcDNA3. 0-A53T

T AL RERIS B-FILMH IR ; B: T RIS A53Ta-synuclein 4l 7
B2 X-gal Y@l - FL0EH MR 25
Note. A: Cells stably expressing B-galactosidase; B: Cells stably expressing A53T a-synuclein.
Fig.2 The detection of B-galactosidase by X-gal staining
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