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(WE] 8@ B Vaod ZEFEE SR 220 254 (MDR) gV X T REDLEI . & ek RNV 5 S R A
5 (QRT-PCR) K8 1 BRI B ARKHN Vav3 78 B i o5 418U B m 4 pk SGC7901 ., I Bz M GES-1 A3k ; & st xd
Vav3 i siRNA, H-HEGe SGC7901; MTT y:A46 I 8 IR 150 (5-FU) L B vb FI4A (L-OHP) 3 54 YL iy 5 15 9 40 0 3 ) 25 99Ol e &
RT-PCR FHE [ 57 B 30 32 A6 0 4% 2% w5 0 T30 ) 2 0 4K A xTAP Survivin, Livin 23k, JF A2l Caspase-3, Caspase-8 335
Foiditk, #6F%  Vavd 78 B 48U AN bR 1034 B TR 7 A L H 1 A1 bR (P<<0. 05) ; Vau3-siRNA 4 x SGC7901 &
Vav3 23k W] i 32 S0 (P<<0. 01) ; Vav3-siRNA # 3¢ SGC7901 48 h J5 5-FU. L-OHP i Jit 522 2 JS (4 400 skl /5 JT1 34 0 g 1458
(P<0. 05) ; L J5 SGC7901 Hr xIAP, Survivin [ Z8 35 B EFE LT (P<0. 05) , Livin FRik e YL i J5 L] BAs ik # YL )5
Caspase-3.,Caspase-8 Fi5 M IFPEFFES (P<C0.05), £k Vav3 Wi ¥ B Ai M - a2 5 B 2 25 2, 10 )
Vav3 Fi5 Al oA B T30 B 96 20 i) ALY 7 i 24
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Effect of Vav3 gene inhibition on inhibitor of apoptosis proteins and multidrug resistance in gastric cancer cells

TAN Bi-bo, LI Yong* , FAN Li-giao, ZHAO Qun, WANG Dong, LIU Yu
The Third Department of Surgery, the Fourth Affiliated Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei,
China

[Abstract] Objective To explore the role of Vaw3 gene in multidrug resistance (MDR) of gastric cancer and the related
mechanism. Methods QRT-PCR was used to examine the expressions of Vav3 gene in gastric cancer tissues, tumor-adjacent
tissues, human gastric cancer cell line SGC7901, and gastric epithelial cell line GES-1. Then Vawv3-siRNA was synthesized and
tansfected into SGC7901 cells. MTT assay was then used to determine the inhibition rates of tumor cells exposed to
chemotherapeutic agents (5-FU, L-OHP) before and after Vav3-siRNA transfection. Real-time RT-PCR and Western blotting
analysis were used to observe the expressions of inhibitor of apoptosis proteins (IAPs) : xIAP, Survivin, and Livin; meanwhile,
the expression and activity of Caspase-3 and Caspase-8 were also determined. Results Vav3 was over-expressed in gastric
cancer tissues and gastric cell line compared with those in tumor-adjacent tissues and gastric epithelial cell line GES-1
(P<C0. 05). Expression of Vav3 was significantly inhibited by Vav3-siRNA (P<C0. 01). Inhibition rates of tumor cells exposed
to 5-FU and L.-OHP were significantly increased 48 h after Vav3-siRNA tansfection (P<Z0. 05). The expressions of xIAP and
Survivin were significantly decreased in cancer cells after Vav3-siRNA tansfection (both P<C0. 05), and no notable change was
found for Livin expression; also the expression and activity of Caspase-3 and Caspase-8 protein were significantly increased after

Vav3-siRNA tansfection in SGC7901 cells (all P<C0. 05). Conclusion Vav3 can participate in MDR of gastric cancer by
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regulating apoptotic pathways, and inhibition of Vav3 can help reverse MDR of gastric cancer cells by regulating some IAPs.

[ Key words ]

B RLR BIRITROR 20 E R K 2 — 2 B e 40
MU B 5 1 2 25 it 25 7% (multidrug resistance,
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AP T I FE A Vav Rk v BEsR A2 RS S
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FER RNA T HRH AN 58 4 Mk Vao3 ByR
K G DN S 98 AR X A T 24 1 SR K T o R
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w25 HiE MDR,
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1.1 22X AA%H MTT(EE Sigma A7),
RPMI 1640 55379 JBREE F1 i (Gibeo 23D 5 96 7E
£ RT-PCR iR 7 & (£ E Promega 2\ #)); Lipo-
fectamine™ 2000 %% Y4 iR 57 & (Invitrogen 2> 7)) ; %
$t N Vav3, xIAP, Survivin, Livin, Caspase-3,
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2SHD s AHE PCR 5140 /T4 RNA | FigAE T 4R
YITRARAF G, FIRMELE(5-FU, KEa R
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s A vk SGC7901, B I i Al bk GES-1 1l H
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1.3 Vav3-siRNA & m & % Vau3 FREME/NT
P RNA J$312:7% k(10 ] i1, /741 5'-CCC AGU
UUC UCU GUU UGA AGA ACA U-3", J¢ X%t g
siRNA (non-specific control siRNA, NS-siRNA) ¥
%1 5'-CCC UUC UCU GUU UGU AAA GAG ACA
U-3", K NE B4k A 535, i ] Lipofectamine™
2000 3 F &, ¥ BB LB F50% Vao3-siRNA 5 NS-
siRNA #:3t SGC7901 4l itk 55 Yx 48 h #4752
L4 MTT skAem B 5% fm fotk o8 25 4k 5Fh 10
ANEE A 200 wL/FLE 96 FLAR, AR K E 50 %Rl 4
Jo s 7 BE O U8 B 5, % Lipofectamine™ 2000 5
Vav3-siRNA s %) NS-siRNA ] £ 154 YL 5 4 ) 55
L 200 pL F 5 M A £ L B A% 6 AL,
6 b J5 B AR L AT RPMI 1640 1537 200
plo HBAIAARE K2 HXF A, T 24 h 55
FLArHInA 5-FU25 pg/ml) \I-OHP (8 pg/ml) 4k
SR 8 hy AL MTT 20 pl, 3557 4 h 81 L5557
HIA AR (DMSO) 150 L, BEFRL K 490 nm 4b
RS E (DYE., IHIR (R = (1 — /2573 D
{E/ X FEFLF4 D {ED X 10024,

1.5 &A&2F PCR &N & B 6K B mRNA &k
— AR B S A B RNA, DL 1. 5% B g A e
JiE (7 EB) LK %55 RNA g8k, 585050 O BE ik
MisE RNA (i & &k, W2 pg RNA TR
A cDNA, #i & Ui B EE 7 40 pl PCR
K&, L GAPDH fE N S IHIEH, PCR B 2
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30 s, 72°CHEAR 30 s, AT 40 DGR, BEIE R B IE
B BOE T NS S, Vav 3 (81 bp) B4 F K 5~
TGT GTG CCC AAA CCA GTA G-3'.R } 5'-
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AAG TTC GGT CTC TGC TTG C-3"; xIAP (292
bp) FI#:F & 5'-CCG TGC GGT GCT TTA GTT
GT-3".R ) 5'-TTC CTC GGG TAT ATG GTG
TCT GAT-3"; Survivin (185 bp)314):F J 5'-GCC
AGA TTT GAA TCG CGG GA-3'.R 3/ 5'-GCA
GTG GAT GAA GCC AGC CT-3'; Livin (312 bp)
219 F 3k 5'-TCC ACA GTG TGC AGG AGA CT-
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3"; Caspase-3 (148 bp) 51 #: F i 5'-AGA GCT
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GGA T-3'; GAPDH (138 bp) 5|#: F & 5'- GAC
CCC TTC ATT GAC CTC AAC-3',R i 5'-CGC
TCC TGG AAG ATG GTG AT-3', PCR P44 4t
SER A TGS R AT B, A HE ] mRNA #38
YA B (RQED .

1.6 FaRkpdkbhngavkakis WG
ZH 107 A XPECA I 0% i 98 4 A L 4000 A 4 il 2
fi# ¥ 100 L, Pk 20 min, 4°C.7 104X g B§.0» 10
min, 4L 13 , Bradford 300 8 MR EE . RFZHEL
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40 pg HEARE M. 1090 SDS 58 14 Jis Bk i B 52 FL 3k 4
2L, HERS 2 PVDF . 5% BEAS 058 = I B 90
min, 73 HIANA 400 fEFRRE—HT, 4CRER . A
P EVR R EROL. WAL ER . ] BioRad &
BIr T R G T, LR A 3 D RS A
FIR I AHRF 5 L

1.7 R E F# 0 e Caspase-3 #= Caspase-8
Fh RN, 50 pL ¥ R AL 20 min,
12 500X g B0 10 min, 7 4% b3 00 E 2 %
Fie BRSO B o A 00 3K 700 6 13 W 5 ) SR R AT R
£, BEFRAX T 405 nm 4000 H 441 D {8, FHR
S EH & 1Y Caspase % 7] 547 %78 Caspase
TR

1.8 “itzas® R SPSS13. 0 Giitdkft. i
B LL x5 2o, A A EBCR AT ¢ K5, A6 36 7K i
(a) K 0. 05,

2 7 R

2.1 BRERAL A Motk Vavd Ba ey kix 4580
R B Y Vavd AR BE FRHEAL (P<
0.05, & 1A); B4 M Vavs BHERXIE TH L&
Ak (P<<0. 05, & 1B) ,

Vav3

SGC7901 GES-1
121 *
1.0
0.8

0.6

0.4
0.2

Protein expression level

1,

GES-1

0.0
SGC7901

B 1 BEALR(A)RBEMMEK(B) Va3 EAMERIE
Fig 1 Expression of Vav3 protein in gastric cancer tissues (A) and gastric cancer cell lines (B)

* P<<0.05. n=8(A), n=3(B), x=*s

2.2 Vavu3-siRNA %t 2 SGC7901 2w je st Vav3 %
kg Hoeh 4ER (E 2) . Vav3-siRNA #5 Yy
SGC7901 41 fifs 48 h J5 , 40 fifd Vav3 Feik 3z F|HH i 1

#, Vav3-siRNA £F 80 nmol/L B X Vav3 fii &3k
90 % Ae 45 (P<<0. 05)
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Con Non 20 nmol/L 40 nmol/L 80 nmol/L

L4r
12F
L0k — L
08}

*
0.6
0.4 .
021 ’—T_‘ *
0.0 L L L 1

Con Non 20 nmol/L. 40 nmol/L. 80 nmol/L
2 Vav3-siRNA #3tf5 SGC7901

Mpakrh Vav3 IR iE
Fig 2 Expression of Vav3 in SGC7901 cells before
and 48 h after Vav3-siRNA transfection

Protein expression level

Con: Blank control group; Non: Negative control group.

* P<<0. 05 vs negative control group. n=3, x=s

2.3 MTT#HIMh#HE®RLER 5RER,.5FU,
L-OHP X %5 [ %5 B ZH 41 0 1] 5243531 Sy (40. 22 =
4.24) %, (37. 58 4. 48) Yo ;s BAPEXT R 2H (e e NS-
SIRNA £H) 43 51l Jy (43. 64 + 5. 88) %, (39. 86+
4. 79 %, ¥ Vaou3-siRNA 20 2 F 254 %f e 20
L F 400 1) 3243 5]k (80. 06 &= 11. 60) % F1 (73. 34 &
8. 90) Vo, 55 0F BRLH B A 245 1 % H e 41 40 i Py 410 )
B 38 25 (P<<0. 01)

2.4 Vav3-siRNA %% % 2f SGC7901 2m i ¥ xIAP,
Survivin, Livin &1k 85 %vd  S5XTIRAMM L. Vav3-
SIRNA 9t J5 SGC7901 4y «IAP. Survivin mR-
NA &3k 58 F BIFE AL (P<<0. 05) . Tij Livin mRNA 2
IR TCH A2 A (& 3A) . 8 BT BRI G I 45 2R
P E it PCR 455 —H((J# 3B).,

2. 5 Vav3-siRNA % Z sf SGC7901 m fe +F
Caspase-3,Caspase-8 R ik B &M H e 258 (H
4.2 D BxR: 5XT A M, Vav3-siRNA #4t j5
SGC7901 #ifig Caspase-3.Caspase-8 Fik F %tk 14
I 2 T (P<<0. 05)

O Blank control
1.5 O Negative control
mVav3-siRNA

mRNA expression level

xIAP Survivin Livin

xIAP

Survivin

Livin

B-actin

Blank control Negative control Vav3-siRNA

O Blank control
1.2 O Negative control
WVav3-siRNA

Protein expression level

xIAP Survivin Livin

3 Vav3-siRNA {E /3 SGC7901  xIAP,
Survivin,Livin mRNA (A) %1% 8 (B) fy&ki%
Fig3 Expression of xXIAP, Survivin, Livin mRNA (A) and
protein (B) in SGC7901 cells after Vav3-siRNA transfection

* P<C0. 05 vs negative control group. n=3, x=+ts

% 1 Vav3-siRNA {E R 5 SGC7901 ZH
Caspase-3,Caspase-8 i& I ZTT{L
Tab 1 Activity of Caspase-3 and Caspase-8 in
SGC7901 cells after Vav3-siRNA tansfection

n=6,xts
Group Caspase-3 Caspase-8
Blank control 21.6343.04 1. 6440. 26
Negative control 22.52+£2.81 1.56=0. 27
Vav3-siRNA 49. 83+6.86* 4.26=+0.67*

* P<C0. 05 vs negative control group and blank control group
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M Blank control
_ ONegative control
B Vav3-siRNA

mRNA expression level

Caspase-3 Caspase-8

Caspase-3

Caspase-8

B-actin

Blank control Negative control Vav3-siRNA

E Blank control
O Negative control
[ MVay3-siRNA *

=
N}

<
=N

<
w

Protein expression level

0
Caspase-3 Caspase-8

4 Vav3-siRNA {E 5 SGC7901 ZAHf Caspase-3,
Caspase-8 )R E (A) RE R (B)&Rix
Fig4 Expression of Caspase-3 and Caspase-8 mRNA (A) and
protein (B) in SGC7901 cells after Vav3-siRNA transfection

* P<<0. 05 vs negative control group. n=3,xr=%s
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