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[(HZE] HMM  #iT miR-206 Xt MDA-MB-231 ZLARMEANME Cded2 FRik iy iR4E Xt - 285, )ik SR Li-
pofectamine™ 2000 %% J¢ miR-206 ik A MDA-MB-231 #fififi,48 h J5 Western blot %% s J5 L A5 98 20 i Cdcd2 . MMP-2 FI
MMP-9 #& 1 fiRi5 . FHEDt B A i 22 R D0 & i e 2s | i — 25 VR 283 A 2 S A 7 e i J 440 AR 28 1 it
BHE, 4528  Western blot #2il] Cded2 MMP-2 1 MMP-9 #5% YL i 5 318 45 5%, FLARATT K BB 5 B X IR 2 A LE
B TR (P <0.05) s 4 e o8 et H 4R A A I 3 2240 0 R 5, 25 U IR A Dy (14,99 £5.53) R A K7 (EGF) 41
#7(23.59 £3.92) ,miR-206 YL H7(9.45 £3.59) ,miR-206 + EGF 21 (11.77 +2.85) ., 525 (%} B4 FI EGF 41 L%,
miR-206 %YL 2H 5 miR-206 + EGF ZH 41 22 4R 00 2 W] ek (P < 0. 05) , (RZ2SLIE IR R, /NE BN 1 48 B e =
WRZHN (311.7 £23.5) ,miR-206 %4 Y4 Jy(65.0 £13.9) , “FZR A G E L (P <0.01) . ITRBILEEIR R, /NE iR
TR A A i =S R RZE D (793.0 £76.3) T miR-206 B4 4L 24 (415.3 £20.0) , —H ERASHITFE L (P <0.01),
5% miR-206 BB MDA-MB-231 4iififd Cded2 {1235 MM 22 R Oh W AT A, 3 ELREHD il 40 M i 1R 22 2 B g
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miR-206 inhibits Cdc42 protein expression, invasion and migration of MDA-MB-231

cells
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Chongging Medical University, Chongqing, 400016, China)

[Abstract ] Objective To investigate whether miR-206 can regulate Cdc42 protein expression and cy-
toskeleton remodeling. Methods  miR-206 was transfected into MDA-MB-231 cells using Lipofectamine™
2000, and the transfected cells were harvested in 48 h. Western blot analysis was used to detect the protein ex-
pressions of Cde42, MMP-2 and MMP-9. Actin-Tracker Green was used to stain F-actin and filopodia was ob-
served by fluorescent microscopy. Invasion assay and Transwell migration assay were taken to examine the inva-
sive and migratory ability of cells before and after the transfection respectively. Results Protein expressions of
Cdc42, MMP-2 and MMP-9 were all down-regulated (P <0.01). The number of filopodia per cell in the blank
group (untransfected group) was 14. 99 = 5. 53, in EGF group was 23. 59 +3. 92, miR-206 group was
(9.45 +£3.59) , and miR-206 + EGF group was 11.77 £2.85. The filopodia numbers in miR-206 and miR206
+ EGF groups was much less than those in the blank group and EGF group (P <0.05). The invasion and mi-
gration of miR-206 transfected MDA-MB-231 cells (65.0 +13.9) were significantly lower than MDA-MB-231
cells [ blank control, 311.7 £23.5, P <0.05]; Transwell migratory assay indicated that there were more mi-
grated cells in blank control group than in miR-206 group [793.0 +76.3 vs 415.3 £20.0, P <0.05].
Conclusion miR-206 downregulates Cdc42 protein expression in MDA-MB-231 cells, inhibits the formation of
filopodia, and thus inhibits the invasion and migration efficiency of the cells.
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FEIRIF /L 5 7E 31X 2L 41 i b PR &2 miR-206 (1) F ik 5,
MDA-MB-231 41 {7 28 % #% 68 /1 1855 . miR-206 &
Ll 0 ) PR A0 MR R AL RS BT AN T 4 . ARF9E
Y miR-206 17k A MDA-MB-231 40 iy, fif H.id ik
miR-206 , i — LA 5 FL AR 1R 22 5 A AR DG 1Y B 1 oL
1 Cded2 \MMP-2 1 MMP-9 11335, I %5 240 M B 25 Al
R BT RS RE S A TSR 5E

1 WS

1.1 miR-206 # 4K ( miR-206 mimics) & F %X 71
miR-206 mimics W3EF 175 I 4l 254 AR A FR/A F] . miR-
206 1F X 5%: 5'-UGGAAUGUAAGGAAGUGUGUGG-3', 7 S %% .
5'-ACACACUUCCUUACAUUCCAUU-3"; [H¥EX B 1F 4. 5'-
UUCUCCGAACGUGUCACGUTT-3', Jz X 4%. 5'-GCGUGA-
CACGUUCGGAGAATT-3', Ji§ i {4 ( Lipofectamine™ 2000 ) g 3£
F Invitrogen 23], SDS-PAGE HE i 1) £ K F 18 Al A= ) T
AT, YU Cded PUfR i NF-kb {4l SEF Santa Cruz 2%
A, i MMP-2 474K \MMP-9 $T{R I 3E F bt B R A W AR
PR T, BAR B AR 10 1L SE B SR TG W 3K T A 42 4 M, Pro-light
HRP fk.2¢ &AMl A S8 F RARA ARG BRA R, iz 4%
{058 6 £ ( Actin-Traker Green) 3K T 28 5 KA W) RWF5E
7, EGF 2 its 5 FW43% T PEPROTECH 2 ], Transwell (0. 8 pum)
JNE W ST Millipore 23 &), 3% i 8 ( BD Matrigel™ Basement
Membrane Matrix) 3% BD /A7)
1.2 miR-206 mimics & 3% 3

iz B® Tnvitrogen 72 7] 42 it (% $5 /E F- M 6 38 (1) Reverse
Transfection #FATH5 %L, ££ 10 ul (9 miR-206 H I A 2 x 10° 4
Moo #E YL E AR A 10% /N4 1L 3 (1) JE Bt RPMI1640
K597 ,48 h AR AR,

1.3 Western blot 4 & & Jii & &

TE 6 fLAR s AL YL 4. 48 h [FFER2S HHinA 100 pl
WINT 10% PMSF () Western J 1P il g 4 % , 240 il 70 53 4 i
JEURAEF] 1.5 ml ) EP 45, —20 °C 244 20 min, 13 000 r/min
4 CE.L S min, L EIER . MMP-2 MMP-9 B-actin Fp 3k A
10% B, Cded2 B3k IS 15% i, ERER 41l 20 weg &
Mo ¥R PVDF A%,30 V 15 min, 5% (7)1 B 2F 1% % 5 4 P
Lh,—Hr4 CHEIR, “IEEFEF 2 h, 22 RO6R0,
1.4 fghe %, 9% % 4w miR-206 s+ MDA-MB-231 48

T & %

24 FUAR PR SR AN, A R s R IR s B AR
20 IR RZH AN miR-206 e Uedd 48 h 5, F 4% () 2 5 P
ZEVR T E Z 41 10 min, TBST x (TBS +0. 1% Triton X-100) ¥
A 3 K, FFIR S min, ZEARSFLHIA 200 pl L) 1:200 F5 B
Actin-Tracker Green, & J5#GHEH 60 min, TBST x ¥t 3 K, &:IK
5 min, B3 5, 2GR MEBEIATWEE, DL ESSIESE 3 W,

1.5  mjf %, 9% % KAam miR-206 #F F-actin #9% @

TE 24 fUAR h a5 IR 40, 4351 B B P R 3R AR K I
F(EGF) 4 ,miR-206 #; 4L 40 #1 EGF + miR-206 4H 4 4~4H,48 h
Ji , 7€ EGF 411 miR-206 + EGF 20 23 Bl i A EGF, f 4 ¥k

4 100 ng/ml,5 min 5 WK KEFRWE, LBV 4% ) 2 R P =R
T [ % 481 10 min, TBST x ( TBS +0. 1% Triton X-100) &4 fifl
3B S min, EREFLH A 200 wl LA 1: 200 F B Ac-
tin-Tracker Green, & IR M GHEE 60 min, TBST x % 3 K, &K 5
min, 35 5, 2O BB TS, UL BRI EE 3 ), UL
H.o
1.6 12% 5:0x#m MDA-MB-231 %mfef3 % /169 %10
FH RPMIL640 ) 1: 8 fYy Lt {5l 4 B ik T e, 1R 5, il 7/ &
FLERCE L h B A L= AT 5% BSA (1) 200
pl JC I35 A AR (5 x 10°/ml) 76 R A 500 pl & 45
10% G4 MG Y 52 2 32 W 48 h 5, /D2 R,
FHZS A2 T 2 AT Y44 5 min, {5 B AH 22 BB IR, L
b ES 3 Rk BOLE,
1.7 4 % tem MDA-MB-231 m a4 /69 %10
TR SR BT —F, RR/NE NN ETR ., UL
TE AW 3 AE A BOLE,
1.8 %tz oM
K F SPSS 1.5 Geit A it 47 43 #r o LI IMELL x 5 3R
7, B%E] 25 5ok A ¢ K95 One-Way ANOVA 51,

2 #R

2.1 miR-206 &% 5 &

%2 miR-206 31 MDA-MB-231 Z11fa, 41 fa bt 45 4 (.55
B9/ BB A miR-206, 1144 50 440 A P9 1) - Y 4 (0.5 1 B0
90% DN 2T 5 A, 2 FXT BRI AR LB (1) o

A E G R4 B: miR-206 45441
1 miR-206 ¥5: 48 h MDA-MB-231 ZHB (% % 2445 x400)

2.2 Western blot & & & fiag 2 &

Western blot #:3 T Cded42 .\ MMP-2 Fll MMP-9 1¢ %6 UL i J5
MYFRIREOL . Quantity One & 5575 SR BEAH, I X5 H AT 4347
WYL A IR AR 2 R IR 2 25 i A 2 A B P PR 2 e 25T
fE(P<0.01,82,%1),

1 2 3 4

s [ - -
e R 72710

Cdc42— ' «—25x10°

B-actin™ | — “—-_ —42x10°

1 a3t L2 & B AR 453 P b s BE 41 54 . miR-206 #5348
B2 Western blot #4548 h FHMERRRIENTHL
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A G AT B: E N Fi R C 2t BB 40 ;D miR-206 4% %40
El3 miR-206 Xt MDA-MB-231 ARSI (o 3L Bm4eL x400)

—
e

AP AR2E; B, miR-206 46321, C. EGF 28; D: miR-206 + EGF 21 1 . 23k 4 2
B4 FHMARALRABHEN (LERRAZME x400)

#1 JAF Cded2 MMP-2 F1 MMP9 F R BRI AX K EE

(n=3, x%s)
25 Cde42 MMP-2 MMP-9
23 U IR 0.100 4 +0.003 2% 0.620 6 +0.023 6* 1.267 8 +0.051 72
=5 g B4 2H 0.1877+0.012 1* 0.4205£0.004 9* 1.078 7 £0.015 1#
il piist:) 0.161 8 £0.012 3® 0.467 5+0.080 3* 0.1454 +0.113 22

miR-206 %44 0.036 0+0.0032 0.261 6 +0.0240 0.700 5 0. 056 1

a: P<0.01,%5 miR-206 #% % 48 1k 4%

2.3 WS E R I

ERME T, MR RIE, ZHCH MK (B 3A,B,C), %%
Ye miR-206 J5 , 20 M () W A A8 AR A, R 22 TR sl T (
3D), SR R MDA-MB-231 40 Jfg A — 26 220 5 22, A
EGF M5 , 22k th R AE 2 A8 (181 4) o S8, 2200 P 2 1Y
B Ay 25 (6 2 (14,99 £5.53) , EGF 41 (23. 59 =
3.92) ,miR-206 #5444 (9. 45 +3.59) , miR-206 + EGF 41 (11.77 =
2.85) . miR-206 %YL 20 241 Jifa 22 0k O 2 B0 W Sk 2D oA 45 4
(P<0.05), Z5R4LREEY miR-206 J5 , 22D B8 /0, B
fiifE EGF ATt 32 2 W il
2.4 BZEABEE

RELIEE R TR 55 FXIRAL N (317. 67 £23.54) , miR-
206 5444 (65. 00 = 13.89) . 45 F i 7%, 5 Y miR-206 i A
MDA-MB-231 4 Jifl )5 , % U 4112 2% 20 M 4k it B eyl (P <
0.05,815), SR WoR: 25 F X 820 240 M %5 (793. 00 =
76.34) ,miR-206 % Yu2H F5(415.33 £20.01) ., 45508 R, 535
B A0 L B ek (P < 0. 05, 6) .

A E G BB miR-206 4 440
5 SERIEVRELI hETER LN
(1 E A8 2 4L x400)

A:Z G R4, B: miR-206 ##4
E6 EREWWEREL4S h FTEE LMK
(f8) B A8 £ R4 x400)

3 g

microRNAs 22— Fp K HA 19 ~30 MEHR I
et RNAs , B RERE i mRNAs 538 o B 240 0 1F
AW mRNAs 23k o 3T AEBF 9T R W7 & B, mi-
croRNA KA 12 00 BREEAE L, A0 56 X b Jg =2 28
FERG IS 2, Tavazoie %Y & B, 75 W HE B ERY
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MDA-MB-231 4ffifi tf miR-206 [1)3&ik i, miR-206 A~
S eI A4 1 A A SRR B T 3 A BB ek 5 e 4
1REBMTIAE S . i Targetscan Al Pictar f i,
TEMRZ R B A v, Cded2 W2 5] 7 FRATH T &, B oh,
Cded2 540 i AL 3N 25 1 B 4L o S R A iz 3 A 6, JF
X 9o 4 e 22 4R B4 A2 (filopodia ) 1= 2824 O /2 (inv-
adopodia) (IE Rt A B EAE Y . FRATH J miR-
206 A MDA-MB-231 #iififl, B MFRIE, IFWEE
X} MDA-MB-231 52 M, 38 2 I, FRA1] & L%
Yu7 miR-206 A4 Cded2 (k4 BT T ¥4, 4R 1M,
miR-206 &5 FHHAE T Cded2 ) mRNA3' v A 4 i
DX ali i A B s AR R A VR, i A R — 2
WF5E . FERG I, FRATTIE & BE, 55 YL 20 40 g MMP-2 |
MMP-9 [y Rk ¥4 T8, MMP-2 Fil MMP-9 7%
Mg RS T A AR O A 2 R B 2
fLH R A

Cdcd2 GEIH T H R U0 4> T N-WASP, /) - 22
IR JE F1Z 28 M4 8 JE ( podosomes/invadopodia ) ] 2
Y PR SR D e S o, FRATT R BN R e
2 20 1) 228K PR 2 AR T 25 R R BE S ol AR
i H ARGl oA EGF $ll3U5 , 4nHE A4 220K Oh
FEBEBEIN, B /TS o R 4N e 2 EGF 1R s 40
ML 22 REN IR o 220K PR 2 BRI A2 EGF Jf3 i 22 & X}
LR A 7 A S o ELB 22 0K O A PR B A
il - O K2 ( lamellipodium ) T R8T (4 Joi 366 6 B
AL DL, miR-206 GEA il 22 IR £A /2 1) T8 B I 00 i g3z
EGF, fEiEscgmr, FATR M YL T miR-206 1) 4
JL, FEAEAS R ) B 055 , iX 5 22 R P8 R BRI 2 0
—ERAHIEME . miR-206 3 1/F BE 1 A 10 i 20 i 220K £h
SR SR I 40 A2 shiE B e ) . TR RS H
AT A I Yot 4 AL BTG , 2% axk B %) 240 1) Sk 970>
XARATRE 528 D) A G, i — 05T,

Cded2 20 HUE 556 b, R i e 0 L sh 22 1B
B A ARSI 45 R K W] miR-206
0l IR A 22 AR 1T e 2 3E A 8 5 A M L sl 2 e
RN R AR LIS, miR-206 5 T i Cded2,
AT HA R Y k. Song % & B miR-
206 fELA Notch3 Ay H 3L P R 385K, S0 U6 T A
il b Jg A MO 3z B, BT L, miR-206 1 fit 2 8 42 4 T
Rz, AL R R A T — 20 R A 5%
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