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RNAI silencing of Villin2 suppresses invasion and migration of human gastric adeno-

carcinoma cell line AGS

FAN Li-Lin, FANG Dian-Chun ( Gastroenterology Research Center, Southwest Hospital , Third Military Medical University, Chongging
400038, China)

Abstract. Objective To investigate the effect of membrane-cytoskelet on linker Ezrin in the invasion and
migration of human adenocarcinoma cells line AGS. Methods Two small hair RNA targeting Villin2 gene
(Ezrin coding gene) was designed, chemically synthesized and inserted into plasmid pGenesil-shRNA , then
transformed into E. coli DHS . The recombinant plasmid was extracted in middle quantity and transfected into
AGS cells by Lipofectamine'" 2000. Ezrin expression in AGS cells transfected by shRNA recombinant plasmid
was measured by RT-PCR and Western blotting. AGS cells were transfected by effective shRNA plasmid and
cultured in 1640 media containing G418 (800 pg/ml). RT-PCR and Western blotting were applied respectively
to detect the Ezrin mRNA and protein expression to evaluate the blocking effect of shRNA-Ezrin. Cell migration
and invasion was determined by scratch test and Transwell chamber assay. Results Our designed shRNA
knocked down 93% Ezrin in AGS cells which had a stable expression of Ezrin small hairpin RNAs. The migra-
ted cells number of Ezrin knocked-down group was 27.67 +4.50, which was significantly decreased compared
with the control group (125.50 +8.33, P <0.01). Conclusion Ezrin plays an important role in cell migra-
tion and invasion of human gastric adenocarcinoma cells, which may be regarded as a promising target for tumor
gene therapy.

Key words: Ezrin; gastric adenocarcinoma; RNA interference; invasion

B C 2R TR R UL R, B R A RS R R AR A Y H Earin 7 B R h 10 1R
BRVFER ST E TR I BN K, Barin B (2R OFRE D HAFAE R 0 RS R H RNA F 4k
T 45 A A T A O P R B L E AR ORI transwell /N WSS Earin 2T 5 B IR
SEUEW Earin E4NMAYIE 3 1088 A 202 AR A0 ACS [RERITBRE IR AL , AP BRI A B IR
TSP RE T R HEE AR O EZ A R R BB AER.

PEE BT BEmHE, Lo, A T B, e R, iR B, R Z AR L HRE7HE
U I B 9 2 R AL O T R AF A . HLEE < (023) 68757750 , E-mail ; .
2 13
fanlilin1977@ 126. com L1 R
BIS1EE . 7R , E-mail ; fangdianchun@ hotmail. com }\ ElEElI E}i E:'J; éEH H@ 1:}}& AGS U\Vlg EI 'Tl ﬂgl‘ F;f s ﬁ di % éEH ﬂ@ FJ? B

1575 B #A:2009-05- 11 ; f& @ H £ :2009-06-02 PRMI1640 3353 % 3%



2138 o= EORE

314

1.2 & % X RNA (shRNA) A ey My 55 4 34

XA B, Ezrin (9L FES) (NM_019357) #31 shRNA, i
i UL AR IR A E A A, I S pGenSilHT 5T
WL HAL B R MAT I DHS o 38 J5 i AE TAE ) TR R R
5578 BRA G o I ik B Ok FH T 55 9% AGS 4R, 7 4%
Lipofectamine ™ 2000 JEIA-FiE 17, YL 24 h J5 2¢O B il Be
FEInm A 4 (6, 5¢ 6 55 [ (enhanced green fluorescence protein
EGFP) eik , ITAGHE R0 . 48 h J5 T TRSC U645 B A Lk Ji
800 pg/ml Y G418, ik Fo e i Y Al MU OF A% AR T4, 5200 T 2¢
e ik SR R VA R e e AR B L ] R R B U T P AR
LCAGS™™4) , LASEAS A0 A g % AL
1.3 F#H R4
1.3.1 & RNA $HUR % 5% - G W8 5E S (RT-PCR) i
£ 5x10° 41, 2 Trizol — 4 3L FEHOE RNA, 0055 5% 45 Al
¢DNA, FifT PCR #'##%, PCR X WA % :1 pl ¢cDNA #iki,5 pl
10 x PCR buffer,2 pl 25 mmol/L dNTP Mixture, 3 wl 25 mmol /L
Mg™* 1 %4 1 pl 8147,0.50 pl LA Taq fif§, K B SZE KN &
50 wl, it Ezrin 21915, FW5140:5'-CTCATCCAGGACAT-
CACCCA-3'; F 5| #: 5 -TCACTCCAAGGAAAGCCAAT-3',
PCR J Jii 444::95 °C HiA8 % 5 min J5, Lh 94 CASPE 30 5,60 °C
iR 1 min A1 72 CHEAR 1 min 2 1 AMEE, 2 30 MEFF, 5
J& 72 CHEMP 10 min, =R H B U8 (GAPDH) 751
#):5'-TCCCTCAAGATT GTC AGC AA-3'; Fi#5|4:5' -AGATC-
CACAACGGATACATT-=3', LA GAPDH ¥ ¥4 7= #4E % PCR N &
WEHIT 1.5% B B EHE b %F PCR 7= ¥t 45 LIk 43 #F . RNA
B A1 FN AMV 3005 6 LK Tag DNA RGBT & 4018 B
FEE Qiagen A H], 514 gAY THEA FA .
1.3.2  AGS Ziffarf Ezrin & [ /46 0 R R 1 #0928 B 30
% (Western blot) #;:if Ezrin &5 [ 9728 16, R F B 3 fh 2% KL HE
ARAEBEE LAGAN T4 55005, 45 R LV HOR IN 2 GAPDH IO J
B4 LA R S B AR X 55 8
1.4 shRNA-Ezrin #8 % 4% 4 4m L 64 77 3%

shRNA-Ezrin %% AGS 4 }a )5 , 7€ G418 J& J7 i it T & 4K
B3R LA H A BaAE] 5 x 107,
1.5 120 % %k

K FH CORNING {228/ NE R 4iiiZ 2801, LENAE
1 x 10°4~ AGS 41ififif¥) RPMI1640 ¥5353k 100 wl, T2 A A L
A BTN ET 4 %4545 1 (fibronectin, 5 wg/ml) |, J5 EH W T8
5% /NFILIE T 400 wl RPMI1640 B3k, | R 2 | Ll—
B8 m BFL A% B Bl R T I -Matrigel (50 wl/ L) #HFR . 37 C
KE% 24 h 5 f s FEE A0 PR AR A B2, YRR 5 () 44 i
PEFT R R HE Jefa, 34 7 )5 1 200 (5002 W Ase T it s E Il
E 0k e S G Sl RS e L O 7 e i €S )
PR AL, BASRIRESR 3 K.
1.6 XIJREH

B KA, DL 3 x 10° 4 i 422 /0 F 6 FLAR , —2H h X R
M, — N, SR 6 d, ALK 6 FLAR
J&i , FATJGHE 100 wl RS 7E 6 FLAR B RIR . B0 12 /N A4

A KT, AT . LRER 3 K,
1.7 %itzhasme

B L, x £ R, SR SPSS 12. 0 #RAFX 22 FEAS Y%kt
TR R IT 5007, S8R LLEAT ¢ Ku o

2 HR

2.1 shRNA FIRzRAE M

BEe 24 h R UG A EE R AT WL EGFP 31k ,48 h #%
Yurfe Bk 70% DL b, shRNA #5YL AGS 4 )5 , 7F G418 J& Sy
PRI 1A A AIBGLE] 5 x 107, RT-PCR Fil Western
blot KIS 5 5 Y 4 e 5 % B 20 AGS 4 ifd Ezrin mRNA J 5 H
RIRCR (8 1.2) o 258 0T Ezvin BOFE 5T 93%

M 1 2 3 4

2000 bp—
500 bp—
250 bp—|

«—Ezrin 455 bp
—GADPH 225 bp

100 bp—

M:ARAE ;1 3488 454402 4. 3F 40
1 RT-PCR #;il] Ezrin mRNA fJ5&Ri%&

1 2

Ezrin— «—87x10°

B-actin—/ «—42X10°
1. #8 2 sk 4,2 . 5B
2  Western blot #&ill] Ezrin F H R &R 1A

2.2 shRNA-Ezrin st AGS 0 iz % A th %k

P BE R A Y ) shRNA-Ezrin X AGS 41 i i1 3 £ F {5 22
ST EATHIVER (B 3) o R e e (AGS™™) Xf R LH 4N i)
EENRE 9 M (27.67 +4.50) Fi1(125.50 £8.33) , 2R H A4
THEE (P <0.01),
2.3 shRNA-Ezrin #t AGS %m L it #6494 A

T 0 A0 S W 2% ), R A Y 2 4 L RS B S A2 B
YTHRH 24 h /i O A, (B it e s, 5HE
36 h A@A(E4),

k
A LAY C B!
AT BB AA R 4L Je

E3 XEWZE2 AMMEFERER (HEx100)



55 21 3

BETIHE, 2. RNA T4 Ezvin RO i AGS AR MR ZR AT R (193215 2139

A0 hyB: st B0 24 h;C. A2 7 #4400 h;D. A4 7 5544024 h;E. 87 4544136 h
4 XYRKIEMEAREEZAMMTBERL ( x100)

3 itig

HATFSE AR Ezrin B TR S M A A K 1R 28,
R ALY . AWML R R, & RNA #%
YL B AR AGS YL ROR ) IR G418 [ )
i 1 , % B e o % Yo AN LBk, A3 20 BEL B S g A0 i
Ezrin (] mRNA R IR R, DUl iE— 25 g AR 4
Ezrin 75 5 40 M= 22 71 e

DAFELEAS ] hgg v R B 52 2 B, Ezrin Xof i e 12 2%
RIS o — TR0 e SOHL IR I P98 kB,
{RZELH MY VIL2 BRI R 3Rk, 7R 8 S 00 h R 30,
W VIL2 BG4 AR 28 77 A i 2 vy, T RORAIE ik
A R A T B B A, T RNAT $ AR 6] Ezrin 5
FIR AN AR Ezrin 635 TS, MR B AE T
B0 T SRR M Ezrin (91K, T 40
FEIAM AR — A M) BBk 2D, T 4 B I B R R 28 AT
BN, Ezrin 46 RZBH B MR AL hFRik LA,
E7E B g sk TR ) R TS S ek N RGBS
BT, Earin 75 FEL6 [ f £ 5 R 5 A2 A7 285 YT AH 5 LA
& 1L USRI OE =L T

FEAEFE R, FRATTI L B R A FAR A A 5
Y AR SMZZE S5 ALY Transwell /NES , HE— 25 K 0
% Ezrin X} AGS 4122268 S 052, 25 201, T
Yo Je g an i (4 1R 28 66 =2 2 i g | 2ad A T3
JERERYRE ) B35 T . T Earin 85 1 2635 32 3 B B4
W AGS 20 I %5 1E % AGS 4T 1t B R R
LR AT g S50 Ezrin 8 1122 5K 04 W8 20 36 40 A i
BHES) KA T AR AR, 20 BB 2R A HES) R e A Y
BB BRE ST 0 R R 2, 25 e 4 e o & 2B AR Ak,
W) 25 35 e g 448 L ) iz 3 R RS BB ) 28 k. Ezrin il
TEMFEVE R B LS 2R A0 B 22 5 0 B AT 34 , DA T
FEE— RN AN DI BE , 20 M 25 A el AR | 4 iz 2
BhBAE . BEAN, Ezrin 1T DL 325 200 M 35 550525 1 O R 114
ZAK CD44 43I &R 3 A LEAE T T CD44 2 9IE
TAEAR Z M e B v R A o Earin 7F E-5525 %5
M BEN R A B, BT Ezin 25
A1 40 L R 0% ol 4 ML P 1) E-55 35 3 1 R AR R4

AR A0 fa H fih o A2 ARSI 5 98 40 i Ezrin 3£
KGR E A T CD44 K B4 R T
V)22 14D 52 1) 240 B P 48 A2 28 e R 18 0, A FRATT A 52
it — e .

ARG EE AL shRNA-Ezrin 0] A 2500855 AGS Jif
AN R AR 28 7 I R AT RS . 7E B R IRZE
AL T, Ezrin 1] BERLE EZAIVEF 3 £1 4] Ezrin [
AWIRYT AT U D B S T A

S

[1] Ohtani K, Sakamoto H, Rutherford T, et al. Ezrin, a membrane-cy-
toskeletal linking protein, is involved in the process of invasion of endo-
metrial cancer cells[ J]. Cancer Lett, 1999, 147(1 -2): 31 -38.

[2] Hunter K W. Ezrin, a key component in tumor metastasis [ J]. Trends
Mol Med, 2004, 10(5) : 201 —204.

[3] Bonilha V L. Focus on molecules; Ezrin[ J]. Exp Eye Res, 2007, 84
(4): 613 -614.

(4] ERR,ZOR, KM, 5. Eain 78 UMRI06 5 298 40 M AR % A1
Jel PR B W e R A I LT ] 38 = ZE B K22 2441, 2009, 31(2) -
156 —159.

[5] skfass, x| sk, ML, 55, BIEAL Eain RIXMEXLT]. 5B
ZERE K 2F2E R, 2007, 28 (20) ;1905 - 1907.

[6] shokss, Zlss 0,5 MRS ARG D Earin 75 1 8 P Y
B K FL[T]. B HIMEE, 2006, 9(5) : 433 -435.

[7] Martin T A, Harrison G, Mansel R E, et al. The role of the CD44/
Ezrin complex in cancer metastasis [ J]. Crit Rev Oncol Hematol,
2003, 46(2): 165 - 186.

[8] Khanna C, Wan X, Bose S, et al. The membrane-cytoskeleton linker
Ezrin is necessary for osteosarcoma metastasis[ J]. Nat Med, 2004, 10
(2): 182 -186.

[9] Yu Y, Khan J, Khanna C, et al. Expression profiling identifies the cy-

[

toskeletal organizer Ezrin and the developmental homeoprotein Six-1 as
key metastatic regulators [ J]. Nal Med, 2004, 10(2); 175 - 181.
[10] JWHF, st I, ) Bt , 55, KAIT mRNA (33505 9 B 3 1 5
W [J]. ARSI IR, 2008, 7(6) : 452 -454.
[11] Moilanen J , Lassus H , Leminen A | et al . Ezrin immunoreactivity
in relation to survival in serous ovarian carcinoma patients[ J]. Gyne-
col Oncol, 2003, 90(2) : 273 -281.
[12] Makitie T, Carpen O, Vaheri A, et al. Ezrin as a prognostic indicator
and its relationship to tumor characteristics in uveal malignant melano-

mal J]. Tnvest Ophthalmol Vis Sci, 2001, 42(11) ; 2442 —2449.
(i EHt)



