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[(HE] B8RSR EORTEE N AS B Re, fE7E NSCs 7L E2 0 TR J73k il 2L 1 H0R , WL
Re, 55 AWM Z T 41}l (neural stem cells, NSCs) [a] #1282 70536 7 d B REIEIN 3235 , 3 o BHR i St 28 1H R, {2 F NSCs 43E 19
T BB ARLIE N RIS 55 S84, SR J5 R ] Western blot IR ALAL Y J7 IE A Horb ) ERK {550 THEATHRIIE . 45 5R - 15 R, 1
5 NSCs 7055 7 RIN, 3RA5 22 5 ALK 675 A, Horp i 35 BRI IE IR 255 A, 25 F IR A RE IR 420 4> MAPK (22 285005 A6 25 11 I8
il ) 18 TP ) ERKL/2 (4R AMES5-185 8E F08 ) 155 73 75 NSCs MU EHEAR G . 248 Western blot Fl e 41 fLUESE, 75 Rg,
5% NSCs 3L, ERK1/2 25 1 W] 5 E 0, B2 fL /K 7 B S g o, iH A T RE 96 4 PD980S9 (ERK1/2 BELIT ] ) Bt BELIRT , [7] i
PD98059 i T LB W BHWT NSCs 19734k, Z5i: ERKL/2 2 AZRH Re, it it NSCs /LAY T 20 TR FEDLES A i Hh A9

ZESARIKIEIN AT BE N WEIE Re, f2E NSCs 2L > THLHI AL R

[X#R] AZSRH Rg; AT ok RS

NS E A 52y, HA AR 9 3)
AU Z s OIS S 2 RGA B3
PRI FATFE A MR T A B A S
BAF Re, BE B W A2 #F AN #h £8 + 4 ffY ( neural stem
cells,NSCs) [ 34k , [m] A 5% ke P J85 1 fi e i RTS8
AR U B3 R 2R R 2 R
RRFRUNRZ RG  Z TR E THLA, B AR
XA SR I i 20 PR RIS S 1
SEPRAY . B AR 2 AR T i 2 L 2 WA T
KU RIS i BOR e S e e e 2 — . AR, A
BB R BAKRBE 9T NS B Re, e i NSCs 434k
FIBLARI R DA .

ARSI o B ALE R R AR, WLER Rg, 5 A
NSCs it B R RE PR A 26k, il i DB Lu Xt Path-
way AT EAEE T AT L ) Re, f2 ik NSCs 7361y
I FE H A B AE 55 R4, R H] Western
blot FIHE2H A T3 12 X5 0 26 L 0 DR R AT 2001
PME7R Re, 755 A NSCs 23Kt 23 FHLi
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1 BRI

L1 25 AS R R (P EZ A
SREEFT) s ERKL/2 Hi4K, p-ERK1/2 HT4&, Nestin 41
{4 (rabbit anti human-Nestin ) ( Santa Cruz 2 &) ;
PD98059 ( ERK1/2 BELIF , 25 Sigma 4\ ) ; DMEM/
F12 8550k ph T A0ME IR0 B27 (Gt n 4T 4t
At A £ A - (basic fibroblast growth factor, bFGF) |
o A K [H T (epidermal growth factor, EGF) ( 3&
Chemicon A7) ) ; A2 W) R ARIC 9T 8 B e 20
1k SP a7 & \DAB & 35 & (dbmtrp il A Y HoR
AFRAT]) ; Western blot {50307 & ( HIFE KA
) ;SBC-Phalanx A\ &4 40 kit v (g4

SHARAT) .

1.2 AT ANM A A RNA Sl (Trizol 35)  #
55 3 A% NSCs (A SLI0 % 4 MLIH 921 UM # i 22
HIRERIR AR I Z: 1o tb i) M R 32, 4L
A K F EGF Rl bFGF, iR 55 43 A %) i 21
(P2 TN BREFR) Al Rg 41(20 mg - L7') :Rg,
PRt A i, s 7 d J5, R Trizol
PRAR I BT R 40 09 B RNA L SR 5 I 2 Ay A
Ao s I Ango/ Ao R FI 5 RNA 21, I HI B AR M B5E
iS¢ FiL RGN RNA S5

1.3 FOLBREnyHl 4 CRIRECF: <DNA 55 1 5EbRic)
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75 PCR 45 Hh e il 5 RNA 8RS AR & . 70 °C
AR S min, AW AE RS TE PCR B ECH| cDNA
55 1 BB USRS KRR NS Cy3/Cys 5OERRL
L4 R BUR&E R Cy3 #il Cys drichy
PEFIRA T PCR BN, CE T 525 TR R
T, e m IR K S8 . K I IR B T
PCR X 94 CAEVE, [N 55, N A 2438 92 vf
TR T e o R B 2 5 R I A 88 v ) — 3, JF 2%
s b o F EIRIASE KA A PBS
22 &, B 42 CARSTAET RG22 16 ~ 18 h,
L5 R UER BRI 16 ~ 18 h 4584
i, BB i IR AL 55 C Ty v
VEUE 3 o a0 B i AGES B &, G IR AT
TH#EgRh o Agilent FHBIGTREIRBUAZR
L6 Hdairth HEEGESARGIIRNE, &5t |
ST BN SHR B 2258 s S L, SR I3 3 4k
RIFGAIZOGE SRR, i fm il brdiEdl, T3
ratio {EL(2 FP2E cy3 5 ey5 MIHAH) o —BIAN ratio
{EAE 0.5 ~2. 0 YL AAFAE B F R RIB 22 57, ITEIX
TEFEIZ AL U 2k R BB E k%, Al
JH genespring Fl cluster 73 #r {4 i 47 5 26 43 #r, H
Pathway JEATHERE il #934T. Pathway 7347 %146
SERA H PR AE N, Jl 22 5 KR (Y Pathway 53
BT, AT AR B 4 25 S LRI Y Pathway 2% H , 48 AN ]
RF it 18 25 e PR R S 24 P B P R O
1.7  Western blot 734t #H ALUEAT 8 FHRE A 45
(Kt o R L PREs ), AT 2 3 e 0
B A i, >R ] SDS-PAGE HL UK (HLH 60 V., 4 ~5
h) o LUK 2 IR W N R 0k ROk, A A (90
V,1.5h), SRJ5H¥ I H ERK1/2 Hri&(1:1 000) F
p-ERK1/24/fA (1: 1 000)4 CHFe it &, TBST vk
Ja S PR T E 1 ~2 h, TBST FE403EE 3 1K
J& , #E4T ECL AR 7 RO . FEEIE B R A B &R Gt
K AT, I HAR i ROEEAE
1.8 Ay A ekl R ERK {55 g 4F S M FH
W35 PD98059 , J& 5 4 iaiiE & 1 h, 4K J5 A 20 mg -
L7 Rg o 7 d e, G038 40 A 2 46 T 434k 41 i 1
M2 oo 5 VE 45 % 4k B8 ( neuron specific enolase,
NSE) , #1258 i [ iR 14 7 11 ( glial fibrillary acidic pro-
tein, GFAP ), > ¥ B il 1 i§ ( galactocerebroside,,
Gal-c) By3&ik, RH] Nikon BISHEY RS0, 76 400 %
BN A BRI 5 SRR TR L
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P18 B 11 200 L 0 240 S, i A P 440 i i
d A EE B RLar BT ERK 5538 A S5 74 B 0B 751
PD98059 i JHJm f NSCs 7k A i 2 U2 , 1P
JIS2 ot 240 J R 20 5 ¢ Ji 240 M R 520 o

L9 Guiteedbs THEGORIL x5 F0R,2 AR AL
R ¢ K, 224 2 RIS 2200 (g k) o
2 4

2.1 K AA0AE A R RNA DA b 48 By B
RNA, 2855853 YO E TN RE Ao » Asso » Asgo/Anso 3
KT 1.9, RUAE R, 1. 0% iy P AR PR BEA
Uk, T ULIEAERY 285,188,583 Z& 4%l , K W] RNA 5¢
BEVELS TREMR IR A5 B RNA 2R WK 1,

FI1 RNA HLJKAE A
Fig. 1 RNA electrophoresis sample

2.2 EPISHAEG RO R AR K
G TFR—EES, R ey3 {95, %0
WaR,, FoRBE B oyS 55500, 1R AL
o, R SE T 5 an SR B AR R, R i B e, LA 2,
FEPLE 255 5 ok BE s LI 3. A s A
ARBRAR XS BREF L R B A5 58, AR B R, 4 AR
RI(ESME. &1 AR T AR, E 1 Xk
TR y =mu,y = 1/ma, S35 R 25002 2 A, 3
RFT 2 P2 MZGIFS HAE R B HOR R RS X
B Y R INZ SN 2 R R

2.3 EPFEISHEMGHT X ER RS T AR AL
AbFE 53HT, Re, 1755 NSCs /b i fa 22 55 ZE D 3Ly
675 >, Hor By LA 255 4> (ratio >2) , T i
LA 420 A (ratio <0.5) , FEPIAYFRZE 2047
AN B WA SESE R A A RIS DI ] s S IE
i) P A T R A A 22 R G0 & A OGIE IR AT
SrPETR A DG I B | B 3 TR R A SR A Ay
W 25 S L BRI 21.6%, 11.7% , 6.4% ,
5.1% ,3.4% ,1.5% .
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255 4>, B NI 420 4, @i BT, G
T HR sk e 2 S R PR A 5 A A W i A AR
1 T S BTk N B L P 2R o= B! s o S
T A EE DI REA A IE N . e 25 7 L
BB 21.6% , 11.7% ,6.4% , 5. 1% , 3. 4% ,
1. 5% A ny 5L R 3 28 5 A% 5 BA% i e N &
EIIREAHIC, XL LR, Rg M ilF NSCs 431k 1
BLHI IR AR S —iR A2, (R BE T h 24508 FH i Z2 80 1) | [
B 455 R, A2 iE NSCs 2346 14 4 F ALl 4t T
BB S

St e 5 R NSCs Zr 4k B HEAH 56 1) 22 57 # 3
DRI T B A 5 i 4, MF & kAT T 22 S 2R R )
Pathway 98 JLAM 4047 5& 2 015, % LA 73 %
FEL, il Pathway B 5% 91, ERK (4 Mg SM5
SRR I ) -MAPK (22 2450306 A0 2R (1 i ) 8
BEAE Rg, 15 5 NSCs 43k h 40y 8 22 4 €4, 1] cAMP
(ABERR IR ) -PKA (25 A A) F PI3K (B A ot
JUUEE-3 3 ) -AKT {5515 28 B 7E Rg, /23858 1 72
R EEEH

Pathway (784 1] DL 1 2 53X 4% Pathway i& 15
()R 1 I A ol 2 A I s S /i, EATTTE
—EFRE R T B A A A EAEH . (HE
TE I R B BT AR AT B 2 G 3 S AR Y
mRNA 5519754k, Ik mRNA B85 [ F B R H %
i microRNA P45, BHIEJR 1, B30 18 M0 (an bl 3
b, R AL ) B s — R YA R T 7, mRNA
RRBMEARIRZ MEERALAELELR,
It mRNA (AR A — o BR A 8 3R i i el s
IR, 4 L o] AAE AR 8 (AR IS 0L T, it
HE BRI EE A el (VR B S R ) SR A
MR TIRE " o PR R Pathway 347 (445
R EA G R A BB R 1 S . ML SR
Western blot 3% 41 1k 75 75 K 5 % Pathway 23 B 45
W B ERKL/2 & [ #4177 % E, DL 5k
ERK1/2 /& 5 /& Rg, A4 NSCs 4316 1y 73 + 4
S AT DUHERRES R H AR R AR B A A B PS5 5
SEHGUE AL, 7F Re, i S A& T A4 4k 7 d B,
ERK1/2 G HERIA S NSCs 7l [ 1B AH G ; 78
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T Rg, 10 min i}, ERK1/2 5 [ 82 (L 9% 30 , 30

min 52 50,60 min JH 5%, [ ERK1/2 LK

R Y BERR A AR I 5 T X0 B4 (P <0.05) 5 4 ]

PD98059 4% 2 HEFHLIT ERK1/2 I, ERK1,/2 %8 11 F17E

FIRYBERR AL LA S NSCs 3k kbl 28 S0 40 i A KE 5

20 I 2 BRI (P <0.05) , #4311 Pathway 2347 Y

[FIFESER . 25 ERTid  ERK1/2 J2 NS 21T Re, et

NSCs 730 HYE 2755~ 8E o 5 DRSS 0 2 1 Y 22

SRIREER AT LU BIESE Re, e #E NSCs 7L #Y 731
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Study on mechanism of ginsenoside Rg, -induced
human neural stem cells differentiation by genechip

ZHAO Xianggin', LI Yingbo', JIANG Yinghong' , CHEN Di', JIANG Rong*, WANG Shali'*
(1. Institute of Neuroscience, Chongqging Medical University, Chongging 400016, China;
2. Laboratory of Stem Cell and Tissue Engineering, Chongqing Medical University, Chongqing 400016, China)

[ Abstract]  Objective; The molecular targets of ginsenoside Rg,-induced neural stem cells ( NSCs) differentiation were
screened by genechip. Method: 7" day following ginsenoside Rg, induced human neural stem cells to neurons the gene expression was
observed by genechip. The purpose gene and signal transduction pathways were selected by the data calculations, and then confirmed
by western blot and immunohistochemical method. Result; 7" day following Rg, -induced NSCs differentiation, there were about 675
different genes, 255 genes of which were up-regulated and 420 genes down-regulated obviously. Meanwhile the ERK1/2 ( extracellular
signal-regulated protein kinase) in MAPK ( mitogen-activated protein kinase) pathway was related with the NSCs differentiation. The
Western blot and immunohistochemistry detection confirmed that ERK 1/2 protein and its phosphorylation were significantly increased
which can be blocked by PD98059 ( ERK1 / 2 inhibitor). In addition, differentiation rate of NSCs was also decreased obviously in gin-
senoside Rg, -induced differentiated NSCs when ERK blocker PD98059 was used. Conclusion: ERK1/2 is an important molecular tar-
get in ginsenoside Rg, -induced NSC differentiation. The selected differentially expressed genes by genechip may provide new clues to
study of ginsenoside Rg, -induced NSCs differentiation.
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