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Common differentially expressed proteins in substantia nigra of mouse models with

chronic Parkinson’ s disease induced by rotenone and MPTP
Zhou Changqing, Yang Xu, Yang Yunpeng, Wan Jincheng, Zhao Chenyong, Peng Guoguang (Department of Neurology,
First Affiliated Hospital, Chongqing Medical University, Chongging, 400016, China)

[ Abstract | Objective To search for the common differentially expressed proteins in the substantia
nigra of mouse models with Parkinson’ s disease (PD) induced by rotenone and 1-methyl-4-phenyl-1,2,3, 6-
tetrahydropyridine ( MPTP) , and to screen out the disease-specific proteins ( DSPs) of PD. Methods Forty-
eight mice were randomly divided into a rotenone group and its control group 1, as well as an MPTP group and
its control group 2. In the rotenone group and MPTP group, rotenone and MPTP were given separately by injec-
tion to construct mouse models with chronic PD. Behavioral evaluation of the mice in the four groups was per-
formed, and immunohistochemistry was carried out to detect the tyrosine hydroxylase (TH) -positive cells in the
substantia nigra. Proteins were extracted from the substantia nigra and subjected to two-dimensional gel electro-
phoresis. Electrophoretogram analysis was performed using PDQuest 8.0 to find out the differentially expressed
proteins between the rotenone group and control group 1 and between the MPTP group and control group 2. The
differentially expressed proteins, after digestion, were subjected to MALDI-TOF-MS to obtain their peptide mass
fingerprints for searching in a database and biological information analysis. Results There were significant be-
havioral differences between the rotenone group and control group 1 and between the MPTP group and control
group 2 (P <0.05). The numbers of TH-positive cells also showed significant differences between the rotenone
group and control group 1 and between the MPTP group and control group 2 (P <0.05). Twenty-two differenti-
ally expressed proteins were found between the rotenone group and control group 1, and twenty-eight were found
between the MPTP group and control group 2, with seven common differentially expressed proteins. Three of the
seven common differentially expressed proteins, PPP2R1A, pyridoxal kinase and peroxiredoxin-2, were identi-

fied in the database. Conclusion Three common differentially expressed proteins, not reported in the previous
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proteomic research on PD, are identified. Their up-regulated or down-regulated expression may be intimately

related to the pathogenesis of PD. The three common differentially expressed proteins may be DSPs of PD.

[ Key words |

chronic mouse models of Parkinson’s disease ; proteomics; disease-specific proteins

Supported by the National Natural Science Foundation of China (30370499). Corresponding author: Peng Guoguang,Tel :86-23-89014069 , E-mail: penwan233

@ sina. com

A4 #%9%5 ( Parkinson’ s disease, PD) J&—Fh & Il
PR . R E 65 % UL L&A A R YYy
N 2% , ELREAFE W34 KA a4 . HJ, PD Y
s LR R ML oy B 4%, AR e W Ay
S BRI A= AL A AN B AR S R R R il R A 12
PD B4R

HHG KRBT PD W& A =0 5%, A 2
R IR FE M 25 H (disease-specific proteins,, DSPs )
Y4 PD BIRSIA BRI PR L I 2H UM TR
e, BT PD RS 2R A I 5T 32 28 4R v 7R ik A RN
MR S AR Lo S BRI LA 2t R
RN 3, AR LB —FE—20 5 PD % UIAH OC I 4y
SRR A R s R c S Y . 181k PD s
HYHORE 7 , FUH AR B B I R PD RS
E NS HATXT Z A4~ 18k PD gh Y8 AL B 8 1 B4 5
WD o AR WAL G 1) A A PD S
RUEE B A RIS 425X, LA A IR 20 iy 400 £ e 1)
1-FARE4-2836-1,2, 3, 6-JU 5 ML IE ( 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine, MPTP) & 4 PD /)N [ 455 Al
F14) o8 I g B R ) B SO R o) R S L K 1140 Js DI A A A 3
Bilt 70 1B AR £ R AN MPTP W RR2H: PD /) BRUBS
AU T[] (1 22 5 85 1 BT, R IR E S 5 PD AR G
(1) DSPs , NI A B F0HT 0 25 4 1 R 3
BEE HEA

1 ##57%

1.1 ##

L1 FE] IR L — F G E TR (DMSO) (1-F 54~
HIE-1,2,3,6-PUE ML BE (MPTP) (Sigma 23 H] ) , S/ B 2
M2 ¥2 AL (tyrosine hydroxylase, TH) 2 seREHTIAR | S e 41ALAG
& CRUULAE) R R BRIR AR 5B (DTT) (3-[ (3-
BRI N 3 ) - — 2 Mg ] -PN R ( CHAPS) (it Z i (TAA) | =
PR R H G (Tvis ) | 08 JE Al 2 4 (SDS) | 3 B iR &
(APS) | =@t Fig (TCA) | IR B4 . L /K i AL B B2 44 ( BBI 24
A) , clean-up kit 357 & \[EAH pH £ (IPG)pH 4 ~7 ) 17 cm
JEE 45 LA K Bio-Lyte ( Bio-Rad 23 7]) , 40% T 4 Pt 1/ Y SCTA 445 Pt
Jii Bradford £ 11 5€ S 100 & ( HIEAEY TRARAR)

1.1.2 FEEE F—mSaRERITU S H A MR E
VK Z S5 (PROTEAN 11 Cell) \PDQuest2D {443 M4k {4 .CCD %
{24Y% ChemiDoc XRS #J4 [ 3% [E Bio-Rad 2\ &, fiff fr {% Multi-
skan spectrum P4} Forma #5{R$E K 420 AU H Thermo 23 &),

13 bRASRIE  faBE bk 8 Sl ) C57/BL6 Z /MR 50
HWETER R 18 ~22 g, B T R ERL R s bt
1.2 Fi&%
.21 S84 48 H/NRRAR LT R BEL 5 R
T ALY IR ZH 1 MPTP Al Fn XS IR 2 2, 5 2%, H ok
e, B R AR 12 h BREREE , 35 (20 £2)C.,
1.2.2 Rk /NRUS IR 1 RS, ez L 1 me/kg
07 TR (€0 TR - DMSO: AE #ER /K M1 ¢:3.5 L:0.5 L) I T
TG, BR 1 IRELE N 40 d; X HRZ 1 28R T X487 Rk
TR DMSO Fi4: 3R /K IR AW (DMSO: ARk 43,5 1:0.5 L) o
MPTP 457 HE 10 5 N £F 250 me/kg (PNAEET: 0. 1 mol/L
NaOH 4 1 g:40 ml) ,30 min J5, A 25 mg/kg MPTP( MPTP: /= B
ERIKRO0. 1 g2 40 ml) B TS ,2 /A S5 . XTHRA
2 SE[R) MPTP 41 7E 5 IR ET ,30 min J5 , 7E75 BT 155 R A
H AR 2 IR/ S S .
1.2.3 1750
1.2.3.1 —JR&iGzh TRMEEAS AR B IS PD AR
1.2.3.2  HH1%53h(open-field test) 314k S I AE R IR T
SR 2 KWgE . S8 Kawai 25 9K 7572, 14 30 em x
30 ecm x 15 em BB &, IEHB R H 6 cm x 6 em B9H% T, FE &
OGBS B B TR, /D BRUGE R FR AR 10 min 5, TH4K
5 min PN/ RS Bl AS BRI ST AURE, SR 5 I IBCTEHIE.
12,4 fugdife BALEEORUGEN R 3 RIM ., 78
3.5% KRG FATERREST , FFHT LA 4% 1 22 58 W st 1 11 o\ EBUARG
A RS S IR ) o S 2 ARG . D) T
FK, B E BUR , PBS pik, I yE B S W TH 2 5ok
i (1:150) ,4 CaE 7% ; PBS sk 5 A= 9 R i) —hi TAE IR
37 °C WEE 20 min i INBAR B AR ICHE R OY A R TAEW 37 CH
H 20 min, kS A 3,3- &I R B (DAB) i 1, BB EE
KB B R E T
1.2.5 Rya] LK
1.2.5.1 MEEARRUERERE  DEURES S
FER, Lok A= 3R K v, W73k, ok AR o B 2, 2 IR/
BR300 P13 B Heffner 2510 g 07 o4 OB e, $RIBCSR 5 2K
F OB FR 5 09 2B 0 BT RR, A LA 5 J 38 o ) A TR
[2 mol/L#ifi% .7 mol/L JRZE 40 mol/L Tris-base 4% ( JFifa{&FH
5380 CHAPS ] il A PMSF (8 B2 1 mmol/ L) FEANA ST 3¢
fr VKU TR 2 AT S B SRR m A SR
DTT (24 28 65 mmol/L) M ZfHIRARE 510 . @ EP &l
ST, AEVKIE TR AT B R S 5 (100 W, 7R 4 s, [H]FR 6 s,
MR 3 min) BB . @A RNaseA, DNase [ 4 °C 7K
AEH 30 min, #RJ5F 40 000 x g,4 °C, B> 30 min, 7 EEHIT
BRUZ , W2 2 TE SE MR E D B AR Y . T clean-up I
FI & R AR Y A5 AL B @D 5 2R FHEL R Bradford 2%



F33EFH 14 o= F KB R ¥ o

Vol. 33, No. 14

1434 2011 47 430 H J Third Mil Med Univ Jul. 30 2011
WEAES. (41.00 £2.00) .(105.67 +3.51)4~;MPTP 2 1%} lE4H 2 TH [H
1.2.5.2 —Ji] IPG-IEF P IPG-IEF 45—, M —80 Cyk PEANBTT B R (41,67 £1.53) ((106.67 £2.52) 4, fhajHE
FETEUREAS S IRV A, B 180 pg B BEFE/K AL [ 2 mol/L FRZH AN BEZH 1 MPTP 41 FnXt HRAL 2 TH $e 5 )5 o7 B #2800
MR 7 mol/L JRZE 4% (i KFL 4 %) CHAPS.0. 2% Bio- A G525 (P <0.05) 1 Mg H 20 F1 MPTP 41 %)
Lyte .65 mmol/L DTT JE & BT |l AR FH Jy 400 wl, R Tw FRZH 1 FIXS IR 2 RIS 22 % (P >0.05)
kAR AT B, R E SRR KA 12 h,250 V, S A a9

0.5 h;500 V,1 h;1 000 V,2 h;5 h Z&¢:F+ &2 10 000 V f5,
10 000 V #4552 B JF B[] S 60 000 Vh,
1.2.5.3 M5 =7 SDS-PAGE 45 i B 5 1 IPG ik
BT 5 ml P 1 (6 mol/L JRZE 2% SDS.0.375 mol/L
Tris-HC] pH 8.8 2% DTT 20% H3l) H 42 R % T4 15 min;
WA T (6 mol/L JRZE 2% SDS.0. 375 mol/L
Tris-HCI pH 8.8 2. 5% TAA 20% H) 457 -4 15 min, $-F-4
TP I A HEAS 58 129% M IR N I IR i L3ty , 1358 0. 5% Ik
ABE R, BEE SDS-PAGE HiJk SHGIAT — M 3R 1 LK
1.2.5.4  BEfRgetn BECR S BT E R A A
AR YL | B0, B OB ST BN k&l A7
1.2.5.5 BERERHSEGSPT SRR IKEER R FH GS-800
Calibrated Densitometer &35 (S5 51494 , K 9 5 0 1%
TEF PDQuest 8. 0 X[ B 8 AT 51 (24 T 35— Ak B 1 R 0
DERE R S A ST
1.2.6  JRREHT A RBAR R R S EA AR LY
FETF EP B ST AR AR, IS RN S
o I aORE S 35 E ABL /A A ) Voyager DE-PROMAL-DI-
TOF i A A EA 143 Hr , 45 31 (14 5 2 48 805 458 (hup://
www. matrixscience. com ) HFTEHE FEH &
1.3 it s o

BAELL x + s Fom, R SPSS 16. 0 Sl 44417 ¢ K,

2 HF#R
2.1 BHPD/)RAER
2.1.1 —J&issh 10 FE R 2H F1 MPTP 25 /)N fUFE 45 25 34 H B0

B WL A Sl R e B AR AF R B B
SRS R TR] A SEE b 3R i AR oA e T S, AL 35 45 (1]l s e
B (HAERS 2 RIGREIKAE . X HRZH 1 A R 2 /) B U T
R Y

2.1.2 [AdiEshit e fUEEE 4L MPTP 21 73 5 800 B 41
1A B ZH 2 /N BURS 3l A K - JORI S7. 18 U R S ik > (P <
0.05) , 1iij T ZH 55 MPTP 26, % BR2H 1 5% BHAH 2 Lhdg, 26 5
TGt EL(P>0.05) . WL L,

®1 TRATBRENREEFHHE (K,n=10, xx5)

2151 Btk T4 T REL
£ AR 20 59.34 +4.36* 19.66 +1.65°
X HEA 1 93.02 +7.20 27.52 £3.51
MPTP 4 60. 14 +3.06" 20.02 +1.44>
X HE 2 2 94.68 +6.37 26.88 +2.37

a:P<0.05, 5 %20 1 thik;h. P <0.05, 5 4 B4 2 hik
2.1.3 fppEddfe R4 A MPTP 25 5 %F AR 2H 1 X B

A1 2 /NS R ST TH BE P 2 0 400 5 (5 e, 240 M 5
Wl (P L) o o TR 2 0k BRZH 1 TH BE PR 200 B 1 2500 501 A

. ».w o S— -
el

= ) e ol AR o & 4
A BFEBAZA ;B 2} 820 1;C.MPTP 48;D . %} 840 2
1 ZFANMRERMFER THREALAUZFSRE (ABC 3 x100)

2.2 MEw ik
2,201 B ik B8 2 1Y 2-DE & % i

PDQuest 8. 0 FRAFHEAT 734 , SRR AL RGN 2 (1 251 £36) iR
PR 6B 1A (1 233 £35) N 1 Bl AL EL KR
PIA 22 A 2FEA A, K 12 AEA A LR, 10 S EA A
FiH . MPTP ZHAGIN ] (1 273 £47) AN A B, Xt B2 2 A6
F(1 287 £39) MEFTUL, A ILER BIAEA 28 A 2257 E N
AP 10 A E A AR 18 NEA AT, R 22 5
Ha BRI 2E R E A GA 74, P A 3 M EA S L4
AMEAS TR W2,

A B FERAL ;B AT 1;C.MPTP 40;D ;x4 18402 A LA Fid,
£ T A7 HE 5 %) % PPP2RIA (vt 7% 853t 8 | peroxiredoxin-2 ( Prx2 ) f&
AP g

B2 FANMRERELEHR2-DEEBiE

2.2.2 BUESHTREERERR 2R RE O RS
BT AT RS A M ) e 5 3 AN SRR A 22 S A, e




33 B 14 1

o= F KB R ¥ o

Vol. 33, No. 14

2011 47 430 H J Third Mil Med Univ Jul. 30 2011 1435
PPP2RIA 1F PD BEIZH |-, Prx2 1M W% 5 G 76 PD 452750 FodE s FE i HERR € 2% (CAPE) 4 5 1% CCREF-

PR LA 3,

AL

XT,E!EQE 1 MPTP 41 XTR@QH 2

?:;‘/ 'ﬁ‘/ \‘/ .‘/ 1B

v R

A,PPPZRIA&E%#’&E_ B:wt §ﬁ§:§i%&@%‘-‘r’ﬁ§;&l’n@
EREPEE
B3 BRAERFAGEEEPHELE (FEF)

3 i

B A B 2H 2 AN B F 58 A 36 sh O T RE R T
FH— R AN, M HERE R G Y=, Baiek
]z N T A ARl ST I A A, R NS
KPR E A Y AN 25 0 S 9 . 1 PD IR A
FLLH 2 FEE A IR 2k BRI Y B
o SRITBE T G7AC 3 PD g BR 0028 B8 1 2 AR AL ()
AR D

TR AN MPTP 2 H i 0A 4 £R9% sh Py il iz
B iihsdzy " . MR MPTP Fiffg ik PD /)N
BB 7R 05 A0 A8 B BT I IR PD {0 35 I SO AL A
FIASTR], PR X 3 3 Ff PD 5278 9 LL 35 4 B i - 4% )
LR 25 S L A T RB AR T B AL RIVE I BB
AHFFEAERTIIRE S B SLml BT R AL S m R
AP, 20 ) e T MIPTP i 2 e i) 79 o 12
PD /NEUBERIZH 50 AL B LR R IE M S AL, IF X
I ) 25 57 B FAEIE— 28 F g, ik s Hod 3 A S ]
122 & FAE R PD ) DSPs,

3.1 PPP2RIA

PPP2R1A B 225 W2/ 77 %4 R 15 I W R I 2A 65 x
10° V5 W 3 o WA, & T8 (R R I 2A WY o 73
K. PPP2RIA H B AE NPT A WIS &F L H &
PRz O g A Ak C W L 3L [R) 4 AR AR 1 B R il 2A
(PP2A) . PP2A hy 22 5 iR/ 3 % I £ 11 1l IR e 1 2% ik
WO, SE A —ES S5 N Bk ER L S LR ik
R

PP2A 75 40 M 8 =Pl 5+ 2> T B AR
Chatfield %" {iff F# K ) 22 R R/ 75 R TR E R
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