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MicroRNA-433 7EJE/N B ffifEE A549 ZH A
185E KR RI1ER
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(1. BEETARER "FRAR, ME &1 454000 ; 2. FMAFE W E EK
Wt g AE, R A5 450014 )

HE . BB AR microRNA-433 (miR—433) sFAIE D am il (NSCLC) A549 Zm e 3s g4 & i 44
R, ik RAENREHMAR S (real-time PCR ) #M miR—433 # A549, NCI-H1299, NCI-H358 A
B AR et it % HFLL P a9 Rk, RERE miR—433 mimic 33 A549 taff, IR RIEHATE 8 50 ;
MTT A& 2 38 78K 0L 5 Transwell A2 40 JE A5 H 00 5 SR ZBER & L B 460 miR—433 5 p21 #F1Lig
B 4 (PAK4) #9322 & ; Western blotting #] PAK4 ., # 2 R RG R 1 (LIMK1 ), BRBRu St 2 5B & 8%
B 1 (p—LIMK1), £30% & (Cofilin) fefkii e 239% & (p—Cofilin ) #9&ik, 58 5 HFL1 bk, miR—433
JE 3FF NSCLC ¥ #9 F ik 34 AR, iF R K miR—433 48 h /& ,A549 40 i 3g s fe it A48 H EAK, 2 A it & (P <
0.05 ), M5 F BEiR4% L B £ R PAK4 4 miR—433 69 ¥e @A A B, B PAK4 f£ 37 NSCLC F 4% ik 3 L+,
it &R miR—433 J& 2800 F PAK4, p—LIMK1, p—Cofilin 894k 3 BAK, 5 mimic control L4, %A %t 5
Z3L (P<0.05), 458 miR-433 skt ¥ed) T8 PAK4 49 K%, 394] LIMK1/Cofilin 125 :@%, 374 A549 tmit

E R IR TS
KT« &, JEMIOMT 5 microRNAs 5 p21 FACELEE 4 ; 378 ; T4
FESZES : R734.2 XHEAFRIRAD : A

Role of MiRNA-433 in proliferation and migration of A549 cells

Qing-kai Zheng', Xiao-ping Zhang’, Run-xia Shao’
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Abstract: Objective To analyze the effect of miR-433 on the proliferation and migration of A549 cells.
Methods The expression of miR-433 in A549, NCI-H1299, NCI-H358 and HFL1 cells was measured by Real-time
PCR. A549 cells were transfected with different concentrations an of miR-433 mimic for an optima concentration.
Transfection efficiency was measured by Real-time PCR. The cell proliferation was measured by MTT. The cell
migration was measured by Transwell. The expression of PAK4, LIMK1, p-LIMKI1, cofilin and p-cofilin was
measured by Western blotting. Results MiR-433 was down-regulated in A549, NCI-H358 compared with HFL1
cells. Overexpression of miR-433 suppressed A549 cell proliferation and migration capability at 48 h (P < 0.05).
Dual-luciferase reporter gene assay showed that PAK4 was the target of miR-433. In addition, PAK4 was up-regulated
in NSCLCs. Furthermore, overexpression of miR-433 significantly decreased the expression of PAK4, p-LIMK1
and p-cofilin (P < 0.05) compared with those in mimic control group. Conclusion MiR-433 suppresses A549 cell
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proliferation and migration through inhibiting PAK4/LIMK1/Cofilin pathway.
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it B NI T i B R A, Hop,
/N ( non—small cell lung cancer, NSCLC ) 25
Jilifeg S A 80%,  Hh Tl PRk = FHHAA RG2 Wi LB )
ARy, H SRR T 15%" . REREAEAA
40 5 AR A e, EL0 2] 2025 4, AECKA
£ 100 TN /4. Bk, FHRAEFBHSWIN A2 E bk
PR FEEE L

MicroRNA (miRNA ) 22K FEEZ 22 MR IYAE
IS PIEE/N RNA, @5 H AR 3'- R gafid X
(3'-UTR) tH454G, TR ERIE, IS 5
MEKRE . AT, W5 oS E sl . A
FRW], miRNAs (955 RIX G0 LL . RIREY)
2, I miR-509-5p™, miR-512-5p", miR-513" %,
Pl , miR—433 TEZMIE h Y RIA T, B AR
FERERT, oo s A . g5 e T A,
AT P v ek S BRI VE FHBILHI 1 A WA
I, ARSCETEMIFE miR-433 X A549 45 KT 7%
I FE o

1 RS

FEMH

NSCLC 4 Jifl & A549. NCI-H1299., NCI-H358,
i 2T 441 F HFLL, HEK293 41 i 55 1) [ 26
Abcam 7\ 7] ; DMEM K5 3% 2. 10% i 4 135 . 5 %
2100 wml, 5E5FZE 100 mg/ml 14 F 3£ H Gibeo 237,
miR-433 B4 (miR-433 mimic ) PB4 X AR
(' mimic control ) X5l I ML A= PR AT BR2S W5 A,
Lipofectaminevlv“ 3000 %4 F Thermo Fisher Scientific, Trizol
I 5 3£ [E Invitorgen 23 F), 055558 . SYBR Premix
Ex Taq ™ 11 3 5 & W A H A& TaKaRa 2~ #, MTT,
RIPA Z4f# ) H 35 E Sigma /A F], Transwell /NE I H 26
[ BD Biosciences /A H], AU G2 Pl A 55 DA D3
&M H 25 [F Promega 22 H, BT p21 1L 4
( p21-activated kinase 4, PAK4 ), .22 51 ik 5 11 3 1
(LIM domain kinase 1, LIMK1 ), B2k 522 502 8 114
Bt 1 ( phospho—LIM domain kinase 1, p~-LIMK1 ) AN
PriRN A 3£ E Abcam A F], RITANLZYIEF (Cofilin)
BRI 22 VI (p—cofilin ) £ T PRI [ 25 [
CST A,

1.1

1.2 {RRELESE
YL EEFRAE S 10% fa4- 10035 ) DMEM 5 5% 2
i, F37C. 5% ALk CO, Ky Al ik T 5%
RPEARAFN, B2 ~ 4 RIEER 1R, BOSEIN 40
M T S5 5
1.3 ‘RAE%ER

B AS49 41 i 85 % = 80% fl A B, i fE
Lipofectamine " 3000 % YL il FI Bl 1756 s . 0
25 X BB \miR—433 mimic( 50,80 Az 100 nmol/L )4 .
mimic control ZH. #4% 48 h Ji7, Real-time PCR f&{ll%%
YRR, SEHURAFMR B T IS 82505
1.4 real-time PCR #&illl miR-433 7k

WCEEANML, FIFH Trizol PEFRICE RNA, SRJ5H M
W SR S A AL cDNA, FE4% 1% SYBR Premix
Ex Taq ™ M5 & UL 45T ABL 7500 {X#% ( 55 [ L
Y RGN ] ) H-4T real-time PCR,  EUAR W F2FF
M2 95°C TR 30 s 5 95°CAEME 5 s, 60°CIE K 30 s,
40 MEIS. HRYFERFIA BRI 270
1.5 MTT #&NZRAaE A

B b T R K AS49 4 LA 1 x 10° 4> /ml
WPEHERN T 96 FLAN IS Fo b, TH UL 48 h 5 MA
5 we/wl B MTT ¥ 20 w1, %5 4 h 5 1L50 9000
A 150 w1 () DMSO %, 5T 490 nm A ALK
KHWEEE ( Absorbance, A ) 1H.
1.6 Transwell ¥4 AT 5 B8

Bt A549 4RI EE A 2 % 10° 4> /ml, B 200 w1 0
A F] Transwell ™ /N N, FEEIT8 G, 24 fLAR P
JITA 500 pl & 10% I 7% /) DMEM 58 4 K 32 56,
Transwell ™ /NE A 24 FLHH , Ak 25555 48 h J5 B .
o ISR, A 4% 2B EEEE 10 min, £
PBS WV P 1% 25558044 3 min, PBS W 3E/NVE
e Je T B e N TR . REALEEHR 5 S es
PREY , X 2F ) R0 40 M A 74K
1.7 WHAEEEUESZERN miR-433 X PAK4 #
M E

W40 & PAK4 BFAE R (WT) #J 3'-UTR #J pmir
GLO kL A1 PAK3 2742 #1 (Mut) B9 3'-UTR (¥ pmir
GLO k5335 miR-433 mimic 1 mimic control %54t
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29 %

% HEK293 #iffl, A& ER 6 ML, Y5 48 h,
TR PR ' 2R A D0 3 751 30 A D0 % K o 28 il
PE, [R5 2R S A 20t R
1.8  Waestern blotting #& 1 & A7k E

W5 b T PR K AS49 4 LA 1 x 10° 4> /ml
WA T 24 FLAR RS SR b, G4 48 h 5 I E &
MM, A RIPA 24#400, RIS . B
30 g H P T SDS-PAGE H7k, RJ5H#% % PVDF
b, 28 5% WiRg A=W P, 3 i A PAK4
(1 : 1000 F® ). LIMK1/p-LIMK1( 1 : 1000 Fi% ).
cofilin/p—cofilin (1 : 1000 #ikt ) F—ht, 4CHF L
o SRJE MBS A I BT (1 2000
Bk ) B0, 37°CHFE 1 he A ECL &OGHIHH T4,
B
1.9 FitEFHIE

BHRSHT R B SPSS 19.0 ST, 1%k
BB+ brifE2E (xxs) Fon, ZARECRHER
W BT+ 7 22 43 A B R R 7 22 3, b g
FLBER ) LSD—t A 56, WAL IR) 25 5% LU R H o A5
P <0.05 NEFAGITHE L,

2 &R

2.1 miR-433 7 NSCLC @Ay REER
miR-433 TEZ A ][RIk, LR ZRE T 20T
5, ERAEGHFRE L (F=20364,P=0.003 ), miR-433
TE NSCLC 4 i & A549 (0.420 £0.047 ). NCI-H1299
(0.510+0.082 ), NCI-H358 (0.480+0.032) 1 fij 3
ik 5 AR 4E40M R HFLL (1.00£0.12) AL TR,
ZRAGITFE L (P <0.05),
2.2 JIRiE miR-433 X} A549 £ L 5E A 20
1 38 miR-433 Ji5, AN [F)R B2 4[] miR-433 £

ik, ZRAGEE X (F=26321, P=0.004), 5%
FXTHRZL (1.00+0.12) Fb3E, 50, 80 & 100 nmol/L /1Y
miR-433 mimic FKIL 70 (75.06 £5.82).( 142.02 +
10.25), (106.89 £8.57) Al i#F miR-433 3Rk, H
§1 . 80 nmol/L B miR—433 mimic FYL)5, miR-433
K (P<0.05) (W3 1), 80 nmol/L ) miR-433
mimic $EYXT AS49 ARG FE 1 52, SR FH A 0 R 15
D7 225007, 53R « ORIRI A S AS549 4i
Ji 5 A 22 (F =11.539, P =0.001); @ 3 4]
AS549 A3 FE R A 225 (F=6.651, P=0.019), miR-
433 mimic 45 mimic control FLES, 4H U4 5E RE J1 4%
i, M4 A RCR BT 5 B miR-433 mimic 215
mimic control ZH A549 40 B 5E KA E 25 F =
5379, P=0.025). W 1.

*& 1 80 nmol/L B miR-433 mimic & Lxt

A549 MREIEFEAINT  (x=s)
ZH 51 24 h 48 h 72h
25 FAXT R 023+0.015 0.72+0.044  1.31+0.072
mimic control 2 0.21 £0.023 0.68 +0.055 1.28 +0.123
miR-433 mimic 21 0.24+£0.042 0510082  0.95+0.071

2.3 dRix miR-433 3F A549 TR KRN
Transwell 251 7R, 18 %318 miR-433 J7, & H
Xt MR ZH AS49 4 Ji G 2 K (89.25+7.71) 4~/ #L
B mimic control 205 (84.33 +8.32) /|~ / &, miR-
433 mimic 41y (31.76 £4.66 ) 4~/ ¥L8F, 3 41| 4K,
ZFAGIFE L (F=3.991, P=0.020), 55 mimic
control 2 L3, miR—433 mimic 20 A549 Ui e
AR, 22 A geit2# a3 (P<0.05), WA 1.
2.4 miR-433 3t PAK4 RYEE[E 14
Target Scan Human 7.0 34T 25 R BH, PAK4

- .H" ) i . ‘f‘_“' 100 ~
' N = 80
=
4 60+
o & 40
s =
] 5
4 | R 204
7% . - &
e .. . e :
25 A X RRZE mimic control £ miR-433 mimic ZH 0 }
- 25 (AR HAZH mimic control 2] miR—433 mimic 25
(' x200) + 5 mimic control 4 FLE, P <0.05

B 1  miR-433 mimic $&3F A549 AARER IR



59 1 FBERHL, %5 : MicroRNA-433 7EE/NRHIIIE AS49 405 ST b BFE i

i miR-433 FRETERLIEIN . DOCRMHEMESCIATIRE  XUOCRBHEMETCE M [(0.95 £ 0.09)VS(0.91 £0.07) |
W, 75 YL BF A R PAK4 3'-UTR AYFCRIRT, 5 mimic (DL 2A). 6 4b, real-time PCR Fll Western blotting
control ZH H#E, miR—433 mimic AJHIHIAAXTOOCEEE 4558 R PAK4ATE 3 F A NSCLC 4l & ik L7,
PE[(1.00£0.13) VS(042£0.09) (P=0015) |, Mi7EY%  ZRAGIHFE L (P<0.05) (VLK 2B F15k 2),
YuoZE A PAK4 3'-UTR BYBTRIIN, miR-433 mimic XAH

HFL1 A549 NCI-H1299 NCI-H358

ST — ———
Pasll D=0 FLRREEL PAK4 64 kD
497:5' ccAUUGAAGGGUCAAUCAUGAa 3' Pak4

.59 3 mimic control 2H 67 il T ¥ 49 T t T
EE miR-433 mimic 2] X T L X e 1T —
® : ® 3 P
204 /4 T £ 4] = e
:’i},g _: - = 2 J =
s f = = o ==
2 0.5 £ 24 = %rﬂ ==
= z ‘= =
-% é :: A o=
0 T T 0 T =
WT Mut HFLI A549 NCI-HI1209 NCI-H358 HFLL  A549 NCI-HI299 NCI-H358
A B
A: FOCEMER . 5 mimic control H L, P<0.05. B: A F4IffIH PAK4 mRNA FIEEHF XK. +5 HFLL L&, P<0.05
B 2 miRNA-433 $EERERMER
%2 ARSI PAK4 mRNA F1%E G483t % R 25T bhas, 2552 L (P <0.05),
(x=£s) 5 mimic control 4 L%, miR-433 mimic %5 44 )5 41 it
215 PAK4 mRNA PAK4 EH ZXXTIRZ] mimic control 21 miR—433 mimic 2
A549 4.67+0.34' 3.25+0.21 b LIMKI 73 kD
NCI-H1299 4.86+0.42' 3.35+0.39"
LIMK1 73 kD
NCI-H358 5.01 +0.68" 3.38£0.15"
p—Coflilin 19 kD
. 75 HFLI He#, P <0.05
Coflilin 19 kD
2.5 3 RiE miR-433 XF PAK4/LIMK1/Cofilin 15 361D
N GAPDH
=18 A0
P 3 A8 3 AT 0L, miR-433 mimic #6545 , 3 41 L5 S—
6] PAK4 . p-LIMK1 F1 p—Cofilin FAH X 357K 22 A EE8 mimic control 41
0 E3 miR-433 mimic 4
%3 miR-433 mimic #:£3F PAK4/LIMK1/Cofilin ik ;§ 1.0
B (xxs) =
=
415 PAK4 p-LIMKI  p—Coflilin ﬁ 057
S PopiE| 1.00 £ 0.03 1.00 = 0.04 1.00 +0.07
mimic control 2 1132008  1.12+006  1.08+0.12 0.0
PAK4 p-LIMK1 p—Coflilin
miR—433 mimic 41 046+0.05  034+008  0.16+0.08
+ 5 mimic control 4 L%, P <0.05
F 5.165 8.491 18.365 . .
fi B 3 miR-433 mimic # 3+ PAK4/LIMK1/Cofilin
P1E 0.015 0.009 0.000 = o m e e
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29 &

H PAK4 .p-LIMK1 DA K2 p—Coflilin BYFIRTFRIREAR
ZRAGIE L (P<0.05),
g
WFFEHRAE, miR—433 g6t i 56 R4 T 26 12 5 e
@ik, SZMMEN LKL REEYIMHE". 41 miR-
433 30 3§ ) 1T Notehl ATk, 0l B S0 20 i i)
RZBFERS " 5 miR—433 3 53 10 1 IRl i 1 %8s T 14
551 (CREB) [ER3E, 10 SBT3 240 B i 3 5
RERGER", AW RFY, miR-433 7F A549,
NCI-H1299, NCI-H358 % NSCLC 41 jfd t i 35 T F%,
Had ik miR—-433 A i A549 43 s iT#. il
B miR-433 "] RELEN AR 0 & AE . R B —E
MEEVERL

PAK4 J& T 22212 | 7028 R 25 11 I 5 0 Hh 8 1l
b1, J& Rho-GTP FFZIE I T WAL N #% . PAK4 7E45Fh
A A eI s B EEAER, HRARE IS
HRm ke RIE. 2%, HBE". CAHRH
i, PAK4 TEZ R b i R0, B i p-PAK4
EERE, SEBARTUSHE"™ ; S350 PAKS Af
L IO PI3K/Ake 38 AR E 2L B e 0 K e . teAb,
PAK4 el 2 SR Rk Y, AW A R AR
7R, PAK4 7E 3 Fl NSCLC 4ifih iy s BFt, HABL
PAK4 i miR-433 By#E A5 5L, 333438 miR-433 5
PAK4 [ IRREAIR

LIMK1 J& PAK4 TR 48 1, 4 475 Cofilin
HIBERR AT B sh B AN B 2R A, S50
JEMETE N, AIERZRMTR ", A5 EM, LIMKL/
Cofilin {7558 B AE AR I K e R SR R i
SR ", ARGE RN, PAK4/LIMK1/Cofilin {3
SHFETE AS49 MRS, Mgk miR-433 Al
il PAK4/LIMK1/Cofilin {75 5 38 % . % W] miR-433 X Jiii
P BRI E HT AT GBS 3E 4] PAK4/LIMK1/Cofilin {5
SIS

25 ik, miR-433 0] i i 410 i PAK4/LIMK1/
Cofilin {55 5B 1, M AS49 4l 34 58 Mo it ¥, N
NSCLC FiR Y7 3T i 0 5 R 3 it

3
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