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 OE:. By S-S SRR ) Earin X R A AR UMRI06 U R RE ST . J5ik aR1g
R THROR XS R EL Villin2 B[ (Ezrin it 3E ) 8231 2 4> Je X RNA(shRNA) o & i SCRE A 84K pGenSil-1, 3
I i R USR5 I A& Lipofectamine ™ 2000 %% 443k UMR106 4ififd, R FH i 4% 5% 3 45 B SR (RT-PCR) Fil West-
ern EIEAGTN Ezrin B985, RBGSURBITAY shRNA #54e UMRI106 4UfIIF4T G418 ik , G 10H 38, 3744 I 4 e i 47 422 b
F) SD K BRIRHE S, I8 E AL FA I PEXS HRZH , W0 53 i T 0 R R T8 B [, 0O 3R 54 AR LA Sk
E TR R 24340, 75¢ 65 19 ( enhanced green fluorescence protein, EGFP) 755 & A B N AT 15, 59 DshRNAI
THeAE B, T35 90% . QB AEIFR E YL M2 50% . LI 5 %) MR ZH 35 100% FE , e i 1] 1F % 40 i
204 (10.25 +1.07) d, B FEZE 4 (10. 08 +0.88) d, S5 2 7 (10. 30 + 1. 08) d, =3 (A1 ¥ A B 22 51| (P > 0. 05) ; 5250
TFTEIIA] (42.30 £17.25) d WK F 1E % A4 (20. 60 = 11.70) d (P < 0.01) FIFIHE X HE L (22. 40 £7.42) d (P <
0.01) s SEBaAH Ml £ ok %5 W S AR T 14 4R ML 20 (P < 0.01) FIBIEXT B2 (P <0.01), 43531 4 (39. 40 +51.86) 4>,
(124.60 £39.78) N HI(117. 60 +36. 48) A~ ; BIHAEXS IR AH v J5U kb FN il B8 kL N 97 EGIP 335 , T 52 46 20 il i B b Py R
U EGFP K35, 85 Earin & 25 RIEIHEE RS A — OGS T, T8 Earin 5 O FIRREM R R 1 & 28, W] LIE
TR A A% O HE R

FKEEIF : Earin H 1 JRAIFSAE s RNA T il 72

h B £ E S R73-354;R73-37;R738. 1 XERERIRAD: A

Role of Ezrin in tumor formation and pulmonary metastasis in rats after orthotopic

transplantation of osteosarcoma cell strain UMR106

WANG Zhong-liang' , LI Xu-liang®, ZHANG De-wen', LI Ming', QIN Jia-giang', LIU Chuan-kang', LIU Xing', CAO
Yu-jiang' (' Department of Orthopedic Surgery, >Department of Urinary Surgery, Children’ s Hospital, Chongqing Medical University,
Chongqing 400014, China)

Abstract: Objective To investigate the effect of membrane-cytoskeleton linker Ezrin on tumor formation
and pulmonary metastasis of osteosarcoma cell UMR106 in vivo. Methods Two small hair RNA targeting Vil-
lin2 gene (Ezrin coding gene) was designed, chemically synthesized and inserted into plasmid pGenSil-1, then
transformed into E. coli DH5«. The recombinant plasmid was extracted in middle quantity and transfected into
UMRI106 cells by Lipofectamine™ 2000. Ezrin expression in UMR106 cells transfected by shRNA recombinant
plasmid was measured by RT-PCR and Western blotting. UMR106 cells were transfected by more effective
shRNA1 plasmid and cultured in 1640 media containing G418, then were transplanted into tibial tubercle of
Sprague-Dawley rat. The rats transplanted by normal UMR106 cells or transfected by negative control shRNA
were used as control. The time of tumor appearance and rat death were noted, the number of metastatic foci on
the lung surface was counted, and the cells expressing EGFP were observed under fluorescence microscope.
Results (1)shRNA1 knocking down 90% Ezrin in UMR106 cells was the most effective. (2) When at trans-
plantation, about 50% cells were stably transfected by shRNAI1 plasmid. (3) The tumors were formed in all
rats,, and the time of tumor formation had no difference among the 3 groups (P >0.05). The rats of experimen-
tal group survived longer than that of normal control group and negative control group (P <0.01). The number
of lung metastatic foci in experimental group were much less than that of normal control group and negative con-

trol group (P <0.01). Cells expressing EGFP were seen in both lung and primary sites in negative control
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group, but were not be found in lungs of experimental group. Conclusion FEzrin is required in metastasis of

osteosarcoma cells and potential to be a target for prevention of pulmonary metastasis.
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BRI AE TS DA IR AL, 20 20 70 4EARHT S
AEHEAERAN Y 15% ,80% ~90% L) |- (1) 5 5 75§ i it
EAMU/NMEFER " . BARIS KA BT R
W RAR RS T B ARG S AR R (B A 2 H
Al EEAC TR, — B A AL TR & i85 50% LU
B PR B B R YR PR I T B TR B
A, ARSZIG N RNA 408 AR K SR AR A A%
FEARHY W% Ezrin 75 (K 34 )5 %5 UMRI106 4 g Ji 72
SRS RE T REIR , AT By Lk PR 988 i 4 s 10
rs s L e 1IN

1 #R5ETE

L1 SR8 3hih % m iasd I

3 JE#% Sprague-Dawley K 36 H, iA&E & 50 ~ 70 g, M4
2 W R B R B R AR W] . UMRI06 1 P 40 o bk
W 1 55 DY 7 2 R SE B 3 ) vl RPMITT640 LSS 3%
1.2 A % X RNA(ShRNA) iy 4y 52 5 45 3¢

£ %I B Ezrin (3L JF 5] (NM_019357) %31 2 4~ shRNA
(F 1), HRBTT DAY TREARARAR G K, kA
pGenSil-1 [T ¥, % 4k 2| K 7 #T 8 DHSa §3% J5 M )%, &
50 pe/mlRAREEF M) LB W5 IR 54 B, 4% GenExtract™ JFoki b i
PO N HE R R & [ 1S R (e s0) A BRA R ] 3 4
PRI shRNA UKL, 72 ORI BE A2 . LU(EAE 1.8 ~2.0 /)
BRI T4 4« UMR106 4, J7 4% Lipofectamine™ 2000 15 H
B T, YL 24 h 500 BB MR A G A YOLE N
(enhanced green fluorescence protein, EGFP) Fik , Al 5 YL ik
B, FeY 48 h PRI RNA, F6 52 72 h JR 4R BUR IR S A,
WL SR BR A 4% J2 W ( RT-PCR) 1 Western blot il Ezrin 1£
mRNA I K IK . R TSR S 1 shRNA H %
UMRI106 41,48 h Ji5 #5351 52 56 45 5 A 283 B 700 pg/ml (1)
G418 , T et s e G AN I A% AR 1Y, 52301 9016 1 Bl e WL 4%
PR E R Y AN L
1.3 shRNA % UMRI106 ¥ Ezrin & & #0694
1301 500 S 3R 45 Tl 5 B 0L A 0 0 e 48 h 5 R H
Trizoliz{7] (Invitrogen 23] ) #3500 5 77 TE SR HUAR B 1Y &5 RNA,
IR AR 1 BRI (), HA) A6l 20 B2 I &, 1% P AR
P B IR L VK B E HiZE M, #% TaKaRa RNA PCR Kit Ver3. 0
17 & (R3% TaKaRa 24 7]) YW 5K RNA 3305 53¢ cDNA, J
25442 °C 30 min,99 °C 5 min,5 °C 5 min, [A]F£#% TaKaRa
RNA PCR Kit Ver3. 0 iz & 3560 45 58 WY % 5 5 G Ml 6 S v o

5191 7543 3 K Ezrin: 5'-ATTCCGGGCCAAGTTCTAC-3" f1 5'-
GCGCATGTACAGCTCGTG-3', 7= ¥ K /]n 643 bp; B-actin; 5'-
CCATTGAACACGGCATTGTC-3" 1 5'-GGCCATCTCTTGCTCGAA-
GT-3", ;=¥ K/~ 476 bp, PCR L &4 : 28 94 °C,2 min; 4R
J& 94 °C ,30 s—60 °C ,30 s—72 °C,30 s,35 MEH; 241 72 °C,
7 min, SN EEHRE AT 1. 5% SR lietEge e sk , B dE G 240
JE#H , Quantity One X2 8 fE /04T o ARAREERS HL UK o' Ezrin 5%
W5 B-actin Jy Bt 454 (19 LU (B TR 55, HI W7 Ezrin A9 mRNA
shRNA JTERFEHE
1.3.2  Western E[J5 A6 I 355 44 Yy 72 h J5 % ] Western blot
Ko TP A B4R (38 = RAEMHE RIS ) , He vl B A5 7 1k 42
WU EA, B EAEMA V4 IR E A RS b
(5 x )IRAIFEZ W 5 min T 1 ke ST R 4158 TN I 0 Jre 45 Je
(8% SDS-PAGE 4355 ik 5 ml,5% SDS-PAGE ¥ 45 )i 2 ml) Hi, ik
A3 B8, LYK AR :60 V E R HLIKZ) 60 min, f377R B3 5 AT HEA 4
B JE R E) 100 V fE R E K 2 h, B BRI A5
BT, Bk e R AT A EDZE PVDF I, =R F
H AW 1 h 0.2 ml/em® B HE BN A S Y8 Ezrin PATTHE
PidAk(1:1 000 F#i B, Cell Signaling Technology /A 7 ) ¥ & ,4 C
W PR B E ALY EEFRIC L E BTG IgG (121 000 F#
BB A REYWHEARMNGRT) , ZRFEZIRS 2 ho L Tubulin 25
WZ, b2z RN & (Santa Cruz 77 &) #RAE UL, DA fk
22 R R 5 min, i FHEEES RS R GE SR B AH , Quanti-
ty One B4 28 514307 Earin 725 KT RGE
1.4 KRABRAZAHAA 693 5

XA K AR UMRI06 41, 0. 25% i 26 1 0. 02%
EDTA 4k J5 &0, I RPMI1640 15 33 IR B AL 107 ml IR
B, SD KEURE S, HEEE R, 1 ml dE etk Th
BEE ST FRNEGEE, ZI12EA LANKIESER
0.2 ml, RIFAMMERETIEAT RNA T8, 530 1E 5 Al B
Yo BRLH (ARG YL B ME XS B8 shRNA (1 40 i 5E AT 5256 ) A2 26
B 12 B, REEREEHEANMEZE A E(HT) 10 mg/kg
I e g, 2 07 v Y 174 me/kg TR R Gy, B % g B
M 1
1.5 XARALSH AR G UL L )

A 13 H SR K BUR A T8 %, W82 R BT A
S GIHOL, e SR B AN K BRAE T ], 60 d /R AET
B BRI 2 B R B A B . R BRAE T J5 7 4 Ui, #% Khanna
ST N TE A 15% 83, SR JF L Fecet” s I WHEVE,
IEFHi e Fecet” s YRR T, 2 AT HE 45 A S 1H B
R AR o W R 5 S febyg kL AT ok V) Fs
e WANAE MBS kT NG TG EGFP ik, i 2 K AR FE g

&1 £33 Ezrin iZiT#) shRNA 571

shRNA J§5 19 WRHTRFII(5'—3") shRNA £:/751(5'>3")

shRNA1 AGAGGACCCACAATGACAT GATCCAGAGGACCCACAATGACATTTCAAGACGATGTCATTGTGGGTCCTCTTTTTTTGTCGACA
shRNA2 GCTCTTTGATCAGGTGGTA GATCCGCTCTTTGATCAGGTGGTATTCAAGACGTACCACCTGATCAAAGAGCTTTTTTGTCGACA
BHPEXT B shRNA GACTTCATAAGGCGCATGC GATCCGACTTCATAAGGCGCATGCTTCAAGACGGCATGCGCCTTATGAAGTCTTTTTTGTCGACA
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TR THRANE . FIAHFEA 10% 4 4R T AR 52 , 5 B0 A7 8 4 30
YIH HE Jeta, B0BEeL,
1.6 it 5

SCOSHHE R SAS 8.1 B AT, Sl IR B E) A7 B
(B St kg HAT B R R T 2 W

2 #R

2.1 shRNA F#a R4

YL 24 h JE 9 BB ML RN ] WL EGFP 435,48 h /%
PCRIRE 15 90% L)1, RT-PCR 3] 2 77% shRNAL 1 shRNA2
Xt Ezrin () 3 P 3238 3590 T JRAE T, 2 2 1 40 1 7m 43 90 B
90% F169% (&l 1), Western blot #1455 5 RT-PCR #H—%X,

shRNAT AR AF (4 2) , BEH shRNATL 155 S8

M 1 2 3 4

12 000 bp—
3 000 bp—

—_

000 bp—

«—Ezrin 643 bp

500 bp— «—fB-actin 476 bp

M A7 ; 1% ; 2: B2t B8 shRNA; 3:shRNA1; 4.shRNA2
E 1 Ezrin mRNA £iX B

1 2 3 4

— «—Ezrin 81x10°

——— — w—— < bulin 60%10°

1:E%; 2: AT B8 shRNA; 3:shRNAL; 4:shRNA2
2 Ezrin EARIEER

2.2 shRNAI & #: 3 mpaag 3%

shRNA1 3t UMR106 4HHfu) , 76 G418 J& 1k F AL 5
FE2AH ARG S 5 x 107, EFGP A4 41 i o5 A 40 i 5 i)
50% L)L, B sh ) S e 2
2.3 K AN BB eI
2.3.1  pIEea] YIRS 8 ~ 12 d Frfs K EAEH R
57 H B PR AR AT DL e, S 20 Sy (10,25 £1..07 ) d, B XS HEZH

7(10.08 £0.88)d, IE#
Gt R(P>0.05),
2.3.2  fFIGHTE] SR R T 16 RIET2,60 d B34
8 HUAEE AU I H] (42.30 £17.25) d; 1E & 4 MO 3RS 11 Rl
TR BT, N 1 HAFTE 60 d, 773 if 8] (20. 60 +11.70) d,
S5 2H K BRAENE B ] B SR SE G (P < 0.01) o B X BB 40 A 5FS
12 RIFUR I BIET , e K A7IE 54 d ARG RT ] (22, 40 £7.42)d,
IR AL AR LA B 25 5 (P > 0.05) , (H B AR T 52 5%
HAFERE (P <0.01)

2.3.3 i RAE L A RICT K BIA R ST R
R R ALV B AR, LIRS A B B A
TN I ) 1 R B U NG R AL B B /0, BT I L B A AR
KL AETE ] 60 d 19K B3 A L 55 B o S 00 20 il 5% 7% kL
(39.40 £51.86) 4, IE# 4HMILH (124. 60 £39.78) 4,2 A &
EEF(P<0.01) S50 20 Ml R kL B Wizl B¢ %o e 4 il
AL (117.60 £36.48) A, 5IEH A4l R 22 5% LS it 2= &
X(P>0.05) B £ T4 (P <0.01),

2.3.4 HBUEiAE HE @A A KRkt N AT
UL feb e A LU A, A 6 B PRI RAAIE o 0 AR I A 4
S8R 1E AN 2 A T A7 95 B it A B 98 vh X5 oA I EGFP FH 14 41
L, 7 4 X R A T A 90 B it B 9 vh 384 EGEP BH 4 440 it
B, U HA BRI B AN UMR106 UM 56 . SCi A 76 R
FLfE A EGFP 33k il & kb b ok I EGFP FHPEAN AL , 15
Ezrin 25 BT P05 B B L AR BR R A B ZH 2 (181 3)

YHI2H Hy (10.30 £1.08)d, = F [ T

3 i

B PR LB B UL SR AR R L
HEWLEAEIRI 2. 4% ) R, TS 2,
Sy RIS . BARIGR R AR R & TS
EAAEER (B 30% DL AR AL T IliSE A% . il
P FURTH AR £ 2 AT RN . Sl il e 3%, oiess
HRRITRCRA Rt — R iy R BRI G . SR
Wﬁ,ﬂﬁi%@ﬁﬂaﬁﬁfﬁﬁ: TRAMET AR E VIR, I,

s ol LU i A% R v G RS R R U S H RIS
P

FIHIT ¢ T i 5% 32 A9 IF 7S 38 32 B AL T 3h W) SE 3 B
B, RZ R B 0N A SC BV I S R AR . SR,
S P T A AR T HRORE B R A0 M A I YRR B, T
AR IEA K, ok M O JEUR KR A2, AN

AP RZERALSE ; B I IRZAMT 564598 5 C: IRl RAEE; D: LI AF 845 98
B3 WHEMBEURMIEA EGFP BiRiE  ( x400)
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BRI BRI o U P K I R R 1 I
v % AL AR R A R TRAE 00 B P R B O RS T g A R
UMR106 Zfffi S 20 {20 70 4E48 SD K B8 Wit 1
V5 AT 00— Fh R 1A R 0 B bk, Tk B TR A
B AR (R S RS AR R | HL R R I A e Ay
SEIBEER DFTT A AR AN R . A 5286 % ] UMR106
YR TR B RE S R SD R BRI 5 45715 b S A 2 T
KA PR AR Y, R R 100% |, il 8 7% R i, T 2
ARSI R T B

RNA T2 0T JLAE % J 2 ok 10 — T 5% J i T
TR A, T LU 5 4 69 F 98 (knockdown ) B i [
(knockout) Bt — JE A () Fe 3k, shRNA & —Fft & e bf
RNA, & HIER siRNA 12551 F1 9 A 18] B A% 1 12
YR, FER N 25 Dicer BELIEIR 3/ A4 2 4 UU %4l
(9 sIRNA , HET A4 19 FLAR mRNA, FeA 1319 2
A~ shRNA FER AKX Earin B9 K896 — 209 F M,
LI shRNAT THeAE B ., 1% 90% , 746, S T4 2
[ shRNA 3k Frkini A EGFP KL, 7] LU T T3k
240 L PR A PR S BRI

iR s B e — 1 R 40 5 0 2 R A LR
BLEN L RS S E . dE
By i R (5 2 A 17 B 389 DR 2 e R 0 P A 4 R
Earin & — MU FIZ B 28 i B 1, 3 5 T
RSB B KSR AR R AR S0 215 g i A 5 LA
SR EEIEE . CAIESE Earin 8 2455 41 i 3T
R 0075 I C-E I E A E AW T WAy I8 1, 2
ML RS 1 PR A 0 75 BT Earin 25 1106 RETE 40 S N
WAL | B PR 45 K %5 R 1 (E-Cadherin ), DT {6 40 i 35
T ) E-Cadherin Y70 , B4 {0200 0 [ETAS B 7, 200 i ] s 434
Gi PR IB IR, 38 8 Sy iR 22 3 i L i EL Ezrin R
it 5 CD44 I H VR, 9l i+ MEK/ERK {5 5% S
TRAR B iR 20 L 1) 1R 2R BE 1

UT4E Khanna %57 & B Earin & (76 S BB W
SET 2 PR B S R R 3, I T RE 5 R B RS A O
HJE Yu &5 L E RSOV Pl R BRI 42
IR Villin2 FEFR (Ezrin S50 ) 55 Y4B 4R e 7
AR 4 185 o UL PAY 9% 4 G ok O 6 A% 6 0, IE 52 Earin )
TR A T T AR 0 M e R RS . TRk
HMIFFE e BRAM ) Earin 323 1 35 KA 7 T 40 L 132
SR ZERE T, B A v Be I I I R . A B
SEUARE SN Ezvin F35 5 RESOVLY R AL I8 20
Bt RSS2 . AFAE R PR R AR SEAIFSE A L Khan-
na 25 FERFSEARIE , HAZWFIY 70 /)N BUS2 06 it
TR b AT 04, 2 SR R AR B (BRI, 50 X i
SR 00 AR K O AT L BE, R T Earin 46 3% 4 98 75 {4
T567 A 4 Earin 2 (0975 10 J0 k78 LU #4911 B

JZ N ARSEE N RNA FHEE AR, R ] UMR106
20 it e 2 S KBRS B AR AR AR, AR N AF 5T Ezrin 25
VR TR R A M B R RE RE T e, 4 R
TN 2 SEBG 2H 5 0 B A1 (] B R 15 R G B 8 25 1), Ezrin 2K
T A UMRI06 4 i 75 5845 5 A7 (1 A, {3
T Earin 5B RGN I e h B & T
R, ZE TS I ) B B 2B . EGFP 7R i 437 7 9k T4k
Ezrin 25 5 1) UMRI106 4 Jfd 75 i 44 J 40 988 b 1F 8 A=
K BTEM R 2 A BB, U Ezrin 25 (88 T8
J&i UMR106 ZH A 3A7 D # 2 i R I A] DL, Ezrin
A E RS TR CHA/EH, RNA T3 Ezrin &
P 2235 BB B D BHL Lk 15 PR IR it 47 7%, A I DR 5 RLIA 7 Tl
577 PR T e 1) e A BRAIE T B FE A
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