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HME BHI: A B D FHRNAE KT G, AR E A KT HE A L 5% HO-8910PM 48 i & ¥k
5 #4609 % %, Fik: VA Shuttle Vector 1.0-CMV A H Ak, M4 55 G5 89 shRNA T4k 38 ik ; 4%
P AP £ % 4 e HO-8910PM, #] | RT-PCR #= Western Blot % 3] %1 G ,; 2 B mRNA =& & %9 &
kK F L ARSPiE i MTT 7% . Transwell > % Matrigel AR AR e R, LR Gy RILEE AR
5% HO-8910PM @ i & Kk 542 £ #4569 wa; 205 B % 7 % 5 #7 Rho GTPases &, &R RT-
PCR #= Western Blot % R 2 7=, Shuttle Vector 1.0-CMV G, ,; B siRNA #4210 G, A A 89 & & K4k
A4, 5arrRai4ait, Shuttle Vector 1.0-CMV G, B siRNA #6atmiaiz 2 B8 AW I TH
(P<0.01), 2w Ak FL# £ Go/G, #1, BLJE £ Rho GTPases 5 GTP £ 4 AR T K, &it: & G, ,;
# & 40 shRNA JR 448 45 A 2L 49 4] G, 2 B £ HO-8910PM 48 it ¥ 8% & ik , 5 & 4K HO-8910PM
013 & T A0 88 A, EALH T 4 5 Ak 4w Je i £ Rho GTPases W& A &, 7T A 97 £ J& 69 Y8y 74 97 324
K,
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Effect of RNA interference of G ; on invasion and metastasis of
human ovarian cancer HO-8910PM cells’

FU Wei-yu', ZEN Zhen—fei', LAN Liu-bo', WU Ke—feng”"

( 1. Department of Biochemistry and Molecular Biology, Guangdong Medical University , Zhanjiang 524023, China;
2. Guangdong Key Laboratory for Research and Development of Natural Drugs , Guangdong Medical University , Zhanjiang 524023, China )

Abstract Objective: To investigate the inhibitory effect of G, ;3 gene silencing on the growth and metastasis
of human ovarian carcinoma HO-8910PM cell line by RNAi system. Methods: A RNAi system expressing
shRNAs targeting G5 was developed based on the Shuttle Vector 1.0-CMV. After transfection, RT-PCR
assay was used to determine the changes of mRNA expression of subunit of G5, and changes of protein
expression of subunit of G, ; were detected by western blot. The effects of G5 knockdown on HO-8910PM

cells growth and metastasis were analyzed by MTT assay, Transwell migration assay and Matrigel invasion assay.
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GTP-binding activity of Rho GTPases was detected by autoradiography. Results: A series of RNAI system

expressing shRNA targeting G, 5 was successively developed; RNAi could effectively down-regulate the mRNA
and protein level of G, ;3 RNAi can inhibit growth and metastasis of HO-8910PM cell ( P<0.01 ), induce cell cycle
to pause at Gy/G, phase, and decrease the binding abilities of Rho GTPases and GTP. Conclusion: Recombinant
plasmid expressing shRNA targeting G ;5 has successively performed the RNAi effects in HO-8910PM ; the RNAi

system can inhibit growth and metastasis of HO-8910PM cells via decreasing the activation of Rho GTPases, which

can provide a reference for targeted therapy in ovarian cancer.

Keywords: lysophosphatidic acid; RNA interference ; migration and invasion; gene expression; ovarian cancer
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FHPESE AL AN A, S Ok, FF 2800 w1 P 2 2 IE 0 )5
FHFSEHG . JTORL A Sl 3R 42 BETORE Sl 2 150590 & 1 I 13
IR,

132 R R IR G,y 2RI O 59 41 i
HO-8910PM Z itk ELAK 2L B 4% Lipofectamine 2000
Y« HO-8910PM 4t i i) il AL 5 E R iHE AT, 7R 9K
W BB N ST YLK . RT-PCR . Western Blot
YEBAMETIRE G (s THRER

LRI S



.92. M 4 W 22 E ChinJ Pharm Anal 2017,37(1) ‘jPA
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5% CO, T A NIFE 6 ho #F Transwell /N, 8
JEE FH R B2 72 1 min, SR ARG YL €8 3 min, KUk, AT
Yeft 10 s, /K Pk, F PBS 32 10 09 A 25 82 L B IR P 36
T AR 5 P e e B A3 T8 1, T 200 x
S N TSR i PVPE BB B AY 40 i gk, A T
BT ALY S AU R, B4 17 34
UEHE
1.6 Transwell K91 HO-8910PM 4 it iT#4 fiE

Transwell 32 56 A 5 Matrigel B, 37 C.5% CO,
BAANIEE 6 h U /NE , AR PRSI “1.57 WK
=R 725
1.7 XA ARG 20 A i) SR 3

BT AL FORE 48 h 5, A HO-8910PM 4l ffd
1 000 r+ min~' & 2 % 0> 5 min , 3 [ 7, PBS ¥ 1%
19K, B0 2 PBS, Il A B4 19 70% £ 8%, 4 °C [ 5E
24 h DL o 3000 r-min” .0 5 min BR 25 £ [, PBS
R 1,3 000 rmin” .0 5 min 3 PBS, /il 0.5 mL
50 wgemL" PI( % 100 pg-mL"' RNase A) TEytAb
Yef?, 30 min, ] Coulter EPTCSXL-31240 Ji 2Lt
AR, BRI 3 AT
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1.8 HO-8910PM 4 i /i I Rho GTPases 5[ “ 7P ]
GTP 45515 PR Hr
1.8.1 MR Ll 2.5x10° 4 - mL™ 4%
W PERERN, AT 48 h 5, H RO A AN, 76 1 107
A emL 40 M i A 100 WL ¥ 20 °C B NP 40
S T 2, VK B R 30 min, 4 °C L 12 000 x g 5 >
15 min B IR 2 55—l 09 .
1.82 HEHFWENME % Lowry L7k, DL BSA
FbUEFE H , H Ependorf Biophotometer {3 %&£ i 25
IR,
1.8.3 GTP Z5A MR 15 LR (60 wg 4l
JEEEE ) HFINA 2 x SDS JINFESZ M 15 w L, k&
5 min, 28 15% SDS PAGE HiLJK J5 HL 4% #% 2 NC i,
1M1 J5 7E 28 Wk (25 mmol » 17! Tris, 192 mmol - L™ H&
M2 )t IR A, 5 s A G2 i (50 mmol - L
Tris PH 7.5,0.3% Tween 20,5 mmol « L™' MgCl,,
1 mmol + L™ EGTA ) &% H 20 min J5, AL “ 7P ]
GTP % JE W & 90 min, FH45 A 2% thil Ik NC JIE 3 Kk,
BER 10 min, B S5O A R A2 7 T - Rho
GTPases 5[ “7°P |GTP %545,
1.9 Seil2Ear

ARSI BAR R 2+ s s, R SPSS13.0 4%
THERAE, SRR 7 22 0 sl o K B A T4 T A 3L
P<0.05 FR 22 54 W E 1, P<0.01 FoR 5w
PNGUETE ST,
2 H#R
21 ULER G, WIEAY Shuttle Vector 1.0-CMV G 5/
ShRNA/HO-8910PM #Jifi 22 it i 37 FI 4 2

I G, WIETHE R ( Shuttle Vector 1.0-CMV
Gon AB.C.D) TENG BRI T T 5 Y N\ B S0 20 iy
HO-8910PM, YEFH 48 h J& , il WL K i S (e gk, %
B G WEETHLBORLC BT e A (1 1-A ),

FH RT-PCR 1% 77 1 Kl HO-8910PM 4 ifd H T+
PeRE WK, Shuttle Vector 1.0-CMV G, ;A.B.C.D
25 O AR G &4 ) 41 G, s mRNA Rk
B 5 F 94, T Shuttle Vector 1.0-CMV G, 5B 20 T34k
KAk 90% L F (18 1-B ), Western blot Kl @7,
Shuttle Vector 1.0-CMV G, s A.B.C. D £ 414 %f R 2%
R4 G, EEAFRIE B/, H LA Shuttle Vector 1.0-
CMV G, ;B TP R i 2, 5 RT-PCR 2558 —%(
(Kl 1-C ), I, 0 Shuttle Vector 1.0-CMV G, 3B T
WA E A ST P TR 0T
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A, PEPEAN I 7 FE G L A1 (the positive cell clone was screened and amplified ) B. RT-PCR K G, 5 WIEAYTTERSCE (the silence effect of G 5
was detected by RT-PCR )  C. Western blot A6 G 15 WIEAYTTERSEE (the silence effect of G 5 was detected by Western blot )
1. Shuttle Vector 1.0-CMV 2. Shuttle Vector 1.0-CMV G, ;A 3. Shuttle Vector 1.0-CMV G ;B 4. Shuttle Vector 1.0-CMV G, ;C 5. Shuttle Vector

1.0-CMV G, ;D

7 (note ): 55 Shuttle Vector 1.0-CMV H.45 (' compared to Shuttle Vector 1.0~-CMV ): #P<0.05, *#P<0.01

E1 FEERKIE G, TEH HOS910PM i AR ST AL E

Fig. 1 Construction and identification of stable low expression of G ; gene in HO8910PM cell lines

22 YU G, WX HO-8910PM £ o148 1 52 il
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G o sB JFORL, 23 I35 55% 24 h F1 48 h, F MTT #:ill € He
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Vector 1.0-CMV G, ;B ) AT B 411l HO-8910PM 4l fifg
[IHEEE ( P<0.01 ), 125 A5 2R 48R 1.0-CMV 412
[BITEHA 222 5% (P>0.05 ), L3 1.
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x1 NE G, ;B Xt HO-8910PM 4 REHGHE5EHDFI1E A
Tab.1 Inhibition of HO-8910PM cells proliferation
by silencing G . ;B

2R (inhibition rate ) /%

2115 ( groups )

24 h 48h

23 F94H ( control ) 0 0

Mg AL (liposome ) 0.38+1.24 0.55+1.74

PN 1.0-CMV 4 ( Shuttl

EREE AL CShutde ) o0 L 0,55 0.93£0.21
Vector 1.0-CMV )

GonB HHEIE 1.0-CMV 4] -
B A 32.64+2.28 36.17 = 1.56

( Shuttle Vector 1.0-CMV G ;B )

TE (note ) : G, 5B 2 12 2 1K 1.0-CMV 41 15 ¢ #% 4% 1A 1.0-CMV/ JIf
A 4/ 25 A 4 %8 (Shuttle Vector 1.0-CMV G, 3B group compared
to control/Lip/Shuttle Vector 1.0-CMV group ) : *P<0.05, **P<0.01,
#4P(.01

24 U G, WHXT HO-8910PM 4 L1222 A5

siRNA 744 48 h J5 , WA T it8ss p 4l 1R
AR 1.0-CMV 441 G, 3B ZFHEEAK 1.0-CMV 41 281
B Sy LS ok B St s e s [ELeE ST 7 N Ry =
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Vector 1.0-CMV G ;B )
T (note ) : G, 3B FHRERAK 1.0-CMV 415 R #K 1.0-CMV/ g Bk 4 /
25 4 41 e # (Shuttle Vector 1.0-CMV G, ;3B group compared to control/
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B2 B G, TEX HO8910PM AT 8L 1 HI=ZM0
Fig. 2 Effect of G ;B gene silencing on migration of HO-8910PM cells
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(P>0.05), ULEH G5 W I 4% DLER 5 , HO-8910PM 4l
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Vector 1.0-CMV G, ;B)
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25 1 4 F %52 (Shuttle Vector 1.0-CMV G, 3B group compared to control/
Lip/Shuttle Vector 1.0-CMV group ): *#P<0.01
B3 RE G, TEXT HO8910PM 40 AR ZE6E RIS
Fig. 3 Effect of G, ;B gene silencing on HO-8910PM cells invasion
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Fig. 4 Effect of G, ;B gene silencing on HO-8910PM cell cycle

1 2 3 4 5
1. %5 41 (control ) 2. ZE M 344 1.0-CMV 41 ( Shuttle Vector 1.0-CMV )
3. G 13 B BRI 1.0-CMV 41 12 h ( Shuttle Vector 1.0-CMV G 3 B for 12
h) 4. G, B R 1.0-CMV 41 24 h(Shuttle Vector 1.0-CMV G, ;B
for 24 h) 5. G, B % 14 2 1A 1.0-CMV 20 48 h ( Shuttle Vector 1.0-CMV
G, ;;Bfor48h)

B 5 T2 G,y 1L E 3T 3T HO8910PM 4 Al 9 Rho GTPases 5 GTP
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Fig. 5 Effect of G, ,; B gene silencing on the GTP-binding activity of
Rho GTPases in HO-8910PM cells

G o 13 BN N TN AZ A4 T B4 R DI — FE RE IR 45 G
A I AR S A M T A A E
PR, G B A 3 LPA {5 515 3%, 38 3 305
Rho, fi 2F B 5 955 20 34 58 040 o 0 125 () s L 3
H AR ML A R F VEGF f235 , f2 ok I eg if 45
A 1) 2 3 T R A K R R 0 A R
R, UUER G s BERRS PRI B8 LPA il 34 fT 5 1 A 114 i
RSN R L IR TR G, ST REFRIRE
TH 53 CL T i 1 7 B e %) B9 5396 400 it 114 4= 8 e A6 45
SR AT N, TR AN G s BRI siRNA JF
1), i 35 X G5 38 BT P ASOR B 4 19 siRNA,
WEFE G s FEPIBE TR, 2 7% 7% O S50 20 L bk HO-
8910PM A= W) “¢ 47 b 1Y 72 fk. 45 2R /& BA, Shuttle
Vector 1.0-CMV G, ;B X} G 5 3 F PR 750 1
LI H, Gy FERBE IS , HO-8910PM 4 it fi5E I
Rho GTPases 5 GTP 45 & 1% 14 B i T %, 41 Jif 28 i
R A A B b, KB G, BRIV S HO-

8910PM 4l it ()12 7% 3T FE HE J1 B W F K%, 41 it g BHL
HAE GGy W, 88 T TR G, 3 BRI REA RUEALDY
SRS

RAE VIR G, BE 7E — & T2 B L FE AL HO-
8910PM 4 ifl (112 28 AT B 68 1, (H A RCR I A
T AL, XS Gy Gy 95— B Gy,
FIRTEA IR R 2 M AEfE 22 R A G, Jili i
Eﬂ:%ﬂiﬁ, Tfﬂﬁ%ﬂ Gan E"J%%(ﬁ‘l‘i%ﬂ(ﬁ%ﬁ Gan I%E \
SR O SELA 2A0 P 3 B A A K e, i — 4
TR G o 1o AN A G005 B 70 7 B 53988 20 21 b 19 43
B G s ZMGE N 2 5 B0 BLIRR AR 28 5 B il R () A
AL, X Fi5 5 BP S8 090 IR T AT E Y I IR

=
=98
G o

S 30k

[1] SIEGEL RL, MILLER KD, JENAL A. Cancer statistics[ J ]. CA
Cancer J Clin, 2015, 65( 1 ): 5¢29

(2] AR, WATE. USRS SE N WS bR [ 1. M,
2014,34(9): 875
ZHU YF, TANG BZ. Advance in research on ovarian cancer—related
metastatic genes [J 1. Tumor, 2014, 34(9 ). 875

[3] ROOTH C. Ovarian cancer: risk factors, treatment and management
[J]. BrJ Nurs, 2013,22(17): S23

[4] HANSEN JM, COLEMAN RL, SOOD AK. Targeting the tumour
microenvironment in ovarian cancer[ J |. Eur J Cancer, 2016, 56
(1):131

[5] SUGIMOTO N, TAKUWA N, YOSHIOKA K. et al. Rho—dependent,
Rho kinase—independent inhibitory regulation of Rac and cell migration
by LPA1 receptor in Gi-inactivated CHO cells[ J |. Exp Cell Res,
2006, 312( 10 ): 1899

(6] REE,KICE, BRECH. Wi BN BRI U BEARALIE 1 RAC
HIE AR S B0 SR AN R RS R L) ). AR 2, 2015,
37(2):95

iR



- 96 -

[9]

[10]

[12]

[14]

25 W) 4y M 22 E ChinJ Pharm Anal 2017,37(1) ‘jPA

YU XC, ZHANG YZ, CHEN HJ. Lysophosphatidic acid ( LPA )
stimulates invasion and metastatic colonization of ovarian cancer
cells through Rac activation [ J]. Chin J Oncol, 2015,37(2):95
MOERS A, NURNBERG A, GOBBELS S, et al. Galphal2/Galphal3
deficiency causes localized overmigration of neurons in the developing
cerebral and cerebellar cortices [ ] ]. Mol Cell Biol, 2008, 28 (5 ): 1480
GOMATHINAYAGAM R, MURALIDHARAN J, HA JH, et al.
Hax-1 is required for Racl-Cortactin interaction and ovarian
carcinoma cell migralinn[ J ]. Genes Cancer, 2014, 5(3-4): 84
HA JH, GOMATHINAYAGAM R, YAN M, et al. Determinant role
for the gep oncogenes, G153, in ovarian cancer cell proliferation
and xenograft tumor growth [ J |. Genes Cancer, 2015, 6 ( 7-8 ): 356
OLDHAM WM, HAMM HE. Heterotrimeric G protein activation by
G-protein—coupled receptors [ J |. Nat Rev Mol Cell Biol, 2008, 9
(1):60

WL, /MR, ZRER. GEASEAR o 1T bR 3 WXL {HE
SR ] P E A ST EYAAR, 2015, 31(3): 251
YANG JC, SHI XF, XI XD. G protein and integrin aIlbB 3
bidirectional signal transduction[ J ]. Chin J Biochem Mol Biol,
2015,31(3): 251

GU JL, MULLER S, MANCINO V, et al. Interaction of G, with
G 15 and G, signaling pathways[ J ]. Proc Natl Acad Sci USA,
2002, 99( 14 ): 9352

GONG H, SHEN B, FLEVARIS P, et al. G protein subunit Galpha
13 binds to integrin alpha II bbeta3 and mediates integrin “outside—
in” signaling[ J ]. Science, 2010, 327 (5963 ): 340

FLEVARIS P, STOJANOVIC A, GONG H, et al. A molecular switch
that controls cell spreading and retraction [T]. 7 Cell Biol, 2007,

hhiHE i

[15]

[16]

[17]

[18]

[20]

179(3):553
CHOW CR, EBINE K, KNAB LM, et al. Cancer cell invasion in
three—dimensional collagen is regulated differentially by G5 protein
and discoidin domain receptor 1-Par3 protein signaling[ J ]. J Biol
Chem, 2016, 291 (4 ): 1605
KELLY P, CASEY PJ, MEIGS TE. Biologic functions of the G,
subfamily of heterotrimeric g proteins: growth, migration, and
metastasis[ J ]. Biochemistry, 2007, 46 (23 ): 6677
GOLDSMITH ZG,HA JH,JAYARAMAN M, et al. Lysophosphatidic
acid stimulates the proliferation of ovarian cancer cells via the gep
proto—oncogene G, [ J]. Genes Cancer, 2011,2(5): 563
SUGIMOTO N, TAKUWA N, YOSHIOKA K. Rho-dependent, Rho
kinase—independent inhibitory regulation of Rac and cell migration
by LPA1 receptor in Gi-inactivated CHO cells[ J |. Exp Cell Res,
2006, 312( 10 ): 1899
TKACHENKO E, SABORI-GHOMI M, PERTZ O, et al. Protein
kinase A governs a RhoA—RhoGDI protrusion—retraction pacemaker
in migrating cells[ J ]. Nat Cell Biol, 2011, 13( 6 ): 660
CHANG F, LEMMON C, LIETHA D, et al. Tyrosine phosphorylation
of Rac1: a role in regulation of cell spreading[ J ]. PLoS One, 2011,
6(12): 28587
GARDNER JA, HA JH, JAYARMAN M, et al. The gep proto—
oncogene G 3 mediates lysophosphatidic acid mediated migration of
pancreatic cancer cells[ J |. Pancreas, 2013, 42(5): 819
HA JH, WARD JD, VARADARAJALU L, et al. The gep proto—
oncogene G, mediates LPA—stimulated activation of CREB in
ovarian cancer cells[ J ]. Cell Signal, 2014,26( 1 ): 122

(AT 2016 4 1 A 27 Hig#])



