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. B ATA microRNA—149 (miR—149 ) FEAF8K am e (LSCC) #9163 SUR B - tm e it 45
Fold 29 4E R . ik ERE2010 41 A —2015 F 12 A B & EA K FWE ERKEH 60 7 LSCC & 49 5%
JER SR SR, RN EN KT EREHMR L (QRT-PCR ) 420 miR—149 /£ LSCC A& 5 4L R P oy FA
i 3E # 4 miR—149 #ﬁéu%ﬁm LSCC 28t & NCI-H226 ¥ miR —149 #) £ ik , X B A AKX Iate ] if £ X miR—
149 5F NCI-H226 %0 g it 4% 49 % %, Transwell A £ 3K % miR—149 5 NCI-H226 12 £ ¢4 % A1, qRT-PCR
% Western Blot # miR —149 it % 1A #F NCI-H226 8 2. 7 Xk &% & M1 (FOXM1) & H¥e L B X R4

B2 (MMP-2) R Hoh, R miR-149 £ LSCC # Rk KPR T F4040 (P <0.05); it &
ii miR—149 4% 4% A& NCI-H226 %0 It 69 it 4% B A2 £ 46 /1 (P <0.05 ), if & ik miR—149 464 TR 1L T e
& FOXM1 mRNA F=%& & & A K-F, 4] FOXM1 ﬁa%[ﬂ MMP-2 # %% (P <0.05), 45 miR—149 &
LSCC ¥ ZAkk ik, miR—149 i@l it 474 FOXM1/MMP—2 13 5 i@l % k476 LSCC 89 2mfeds45 86 7 .
K . MiR—149 ; 374 ; ASR I ; 4 %ﬁy
FESZES . R736.1 XHEFRERG : A

Effect of miR-149 on metastasis of lung squamous cell carcinoma
and its molecular mechanism

Dong-mei Huang', Fu-xiang Li’
(1. Department of Respiratory Medicine, the Afifiliated Hospital of Southwest Medical University, Luzhou,
Sichuan 646099, China; 2. Clinical Medical College of Southwest Medical University,
Luzhou, Sichuan 646000, China)

Abstract: Objective To investigate the expression of miR-149 in lung squamous cell carcinoma (LSCC) and
its role in tumor migration and invasion. Methods Sixty cases of LSCC and matched tumor adjacent tissues were
collected in the Affiliated Hospital of Southwest Medical University between January 2010 and December 2015. The
expression levels of miR-149 were detected by qRT-PCR. miR-149 mimics were transfected into NCI-H226 cells.
Migration and invasion were determined by wound-healing assay and Transwell assay, respectively. The expressions
of FOXM1 and MMP-2 were detected by real-time PCR and Western blot. Results The expression of miR-149 was
down-regulated in the LSCC tissues (P < 0.05). Over-expression of miR-149 inhibited migration and invasion of
NCI-H226 cells (P < 0.05). Moreover, the expressions of FOXM1 and MMP-2 were decreased after miR-149 over-
expression (P < 0.05). Conclusions miR-149 is down-regulated in LSCC. miR-149 inhibits metastasis of LSCC by
inhibiting FOXM1/MMP-2 signaling pathway.
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528 4%

Jiti % K 48 M9 9% (lung squamous cell carcinoma,
LSCC) J& 3% [ # UL i 0F W R 48 % M s s
MicroRNAs & —Z8 K JETE 25 DR R L N B9 B 5BE |
5 ¥ RNA”, MicroRNAs 18 i3 454 40 R X (5 RNA
()37 gt X RN O EE R ) 2k . A9 AR,
microRNA-149 (miR-149 ) M55 Rk 5. B
LR LA RREYIME ™, T, miR-
149 Bl A Ry J2 — Pl B AT v AE I F AN {87 b 9 A 4
Fro AWFSEIE KM miR—149 7E LSCC H 335 M H:
TEFR AL A TR B ERIAIL, DAIA LSCC 23R 1R
BERTI H 05

1 #ERSFEZ®

— g Bt
Y& B 2010 4F 1 F —2015 4F 12 A T 75 19 B
K57 [ T = B W 1 N B2 19 60 45 LSCC B8 3 (1Y)
kb RO s g, Hoh, B 32 4, Lot 28 1
B 35 ~ 61 % Al b Kz 4i il BEAS-2B FlI
LSCC 41 i & YTMLC-90, HB-99 J NCI-H226 Iy
B b E B2 BE LA AR IRAR B AR B 26 7
& 3 (Dulbecco minimum essential medium, DMEM )
(11965-084 ). Jf 4 Il % (fetal bovine serum, FBS)
(16000044 ) 1 [ 3% [ Gibeo 23 7], RNA #2 B 7
(Trizol, 15596026 ). Lipofectamine™ 3000 %% 4 i #|
(13000015 ) K — ¥ RT-PCR ik 7] £ (10928042 )
ANERES Invitrogen /8 ), miR-149 mimics, B £
X B8 mimics, miR-149 5Z B} 5¢ )6 & & B 4 B 5 [
A (quantitative real—time polymerase chain reaction,
qRT-PCR) 5| ¥k 7 & K& RNU6B qRT-PCR 5| 4
REW AT MBI F AR A A, Xk&HEA ML
( forkhead box protein M1, FOXMI ) 514 CIEm5|4Y) .
5" —GGGCGCACGGCGGAAGATGAA-3" ; 2 [ 3l
¥ .5 -CCACTCTTCCAAGGGAGGGCTC-3"),
R4 B E W 2 (matrix metalloproteinase—2, MMP-2 )
519 CIEM B .5 ~CAGGACATTGTCTTTGATGG
CATCGC-3" ; X514 : 5° -TGAAGAAGTAGCTAT
GACCACCGCC-3") K GAPDH 5| ¥ ( iF [0 5 ¥y -
5" ~CGGAGTCAACGGATTTGGTCGTAT-3" ; JZ If] 5
Y .5 —AGCCTTCTCCATGGTGGTGAAGAC-3")
WA T A TR A BRA RS, Transwell /NE
(#3458 ) ( EEFET/AH ), Matrigel (354230) ( 3E[H
B&D /A 7] ), FOXMI (ab83097 ), MMP-2 (ah37150)

1.1

S GAPDH (ah9485) #ifk ( 3£[E Abcam A7) ), ECL
2 R OERF & (WBKLS0050 ) (3 [# 45 BN F] ),
1.2 FHik
121  gRT-PCR il Trizol {7 HEBUFR A K 40
RNA, Mg 8 & PCR U KRR . i st 50
50°Ci¥i%% 5% 30 min, 94°C 1% 2 min, JH3F 1 IKJ5 94°C
PE 15 s, 60°CIB K 30 s, 68°CHEM 3 min, 140 PMF
IR 72°CHRLEAEM 10 min, dEid 2720 PRI miR-149
R 5 o
1.2.2 4w fiL3E F & mimics #54¢ NCI-H226 4 ifn7E
7 10% FBS [ DMEM Ki 3t iR 2R et 2 ~ 3
oo 1 ROETE ZEATE R I 70% , R 6 FLARMIRGE MR
miR-149 2 1 100 pmol miR—149 4L ¥y I 5 w1 54 Y
KA AL 3 miR-NC ZH i1 100 pmol AR R FRAS L)
K5l 7 Qe L. FHC I DMEM 5352 048
2 1ml/ fl. 4h 558 2R TR Ak S 55
123 miaXRAELSXE BHR2AULED
NCI-H226 4R 6 LAk, Heh i B LU ol
5 M e, JCIiE DMEM 35 32 BL LA 41 A 4 h 98055 44
Ml . H 100wl 963k AL P £, PBS 1
Yk 6 FLHR, [ TEIME DMEM 1532 56460 752 2 ml/ L.
Hig% 48 h SRR .
124 Transwell % FEFRIE 1 @ 8 WkEE, 1E
Transwell /NZE R EZ A 100 ul/ FLEFRE, )2
TIA 250 w1 40HEE, 25 FLBR P INA S 10% FBS ()
RigRdk, Hig% 12 he #05 R TMANNE, 4% 25
SE T4 S A8 FH Giemsa Qe Y, S5 & M4
JIANES, DA/ INES (7 4 OESCR SR 2914
125  Western blot # 0 & B ¥ YL 72 h J5 10
NCI-H226 4 S8 . 10% SDS-PAGE Ji¢ T B HL 7k
IYEEM, R BIO-RAD {45 540, 70 V 5 5% 5
150 min, 5% BEAE WY = IREA 1 h 5 H 5% BEAE 0k
W1 2 1000 s B FOXM1, MMP-2 ) GAPDH
ik, 7E 4CHKRMTWE MM AW IR, TEEiER—
PriE R 1+ 5000 #i B HRP A ic L SE 5T A slidit
MOPIEIRIFFE AN | he TREEN, HECLIEL
WEAR 1 3RIA
1.3 Sit=FHiE

B TR SPSS 13.0 Geitar i, ok
DIBEL + bRifEE (x+s) Fon, HWERH KR
22T 5 THESERLR (%) FoR, IR x5,
P <0.05 H2EFAGITEE L.
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520 # HERAME, 45 . MicroRNA-149 X il ek 4 i 7 4 e F1 52 i S o F LI 7E

2 R 101 N U
2.1 miR-149 7£ LSCC HpyzRi~ OLSCC 4141
miR-149 7€ LSCC AR F ik R (20165 2 5
0.107), FERFHAILN (8763 £0341), 1 fath, 22 5 ’ ' | l ‘ ‘
AL (122241, P=0.040), PILSCCHL 5 Il ”, ' t; | i “
. . . 3 I i U 1IIL
U miR-149 FEIRIKT I, 60 BIHR 2 'N i w | MI'H MII“ l‘ ’ i
miR-149 B4l ( = 2.116) 23 il Fl miR-149 L5 =
IR (<2.116) 37 Bl X P 2H 2R 35 A I PR B4R 12F —5-
7507, LSCC ZH41H miR-149 53Rk 5k 45564
TNM 2314 5 (P <0.05), WHEMAE 1. B 1 miR-149 7£ LSCC AR HHHEN RILEE
Mk AEFIMEZRR mR-149 BRIARLILR
[HZ 1515k ik il (%) X H P
5
% 32 9(28.13)
3.023 0.112
@ 28 14 (50.00)
AR
<50 % 38 13 (34.21)
0.745 0.421
>50 % 22 10 (45.45)
Jih e A5
14 25 12 (48.00)
1.694 0.282
=2 35 11 (31.43)
Jied B4z
<2cm 24 13 (54.17)
4242 0.058
>2 em 36 10 (27.78)
IR 2556 RS
& 34 9 (26.47)
4.671 0.037
i 26 14 (53.85)
TNM 534
I+11 28 15 (53.57)
5.157 0.034
I+ v 32 8 (25.00)

2.2 dFRIE miR-149 3 NCI-H226 £ EE1H) 149, miR-NC 41 miR-149 4 1Y miR-149 AHXf ik
el A0 (1.042£0.021) Fl (5462 +0.105), %t
BEAS-2B. YTMLC-90. HB-99 J NCI-H226 4 &, 2R H 4% X (1=4.031,P=0.010) ( W& 3),
JL H miR-149 A XT3k 43 51 o (1.035+0.003 ). 40 M %R AT 45 45 5 W%, miR-NC 2 Fl miR-149 41
(0.577+0.108 ), (0.564 £0.101) F1 (0.382+0.084), K J o 4% MH 25 1 43 bb 20 9 4 (46.414 +5.561) %
LN E T 200, ZRAGIEE L (F=41.860,  f1 (78.083+7.133) %, ik, 2 %A 41
P=0.038 ), 5 BEAS-2B b4, NCI-H226, YITMLC-90 7 X (1 =3.119, P =0.024), 1t % ik miR-149 fig
J% HB-99 4Hifi P miR-149 FIFRIA IR (ILIE 2 ), il NCI-H226 41 ffi i %% ( W& 4 ). Transwell /)N % 45
) FH 7 B 2 e B R AF NCI-H226 41l N £ ik miR- SR, miR-NC 2 Fl miR-149 4012 Z2 41 i 53 51 A
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1.2 4 (462.546+8.475) F1 (37.194+7281) 4>, &t

mﬂog = B, BRAGHHE L (123247, P=0.019), 3%k
0.9 -

0.0
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miR-NC 41 miR-149 21
3 A miR-149 X RIZELLER  (x+s)
miR-NC 4 miR-149 4

miR-149 AN NCI-H226 4Hfif228 (VLA 5 ).,
2.3 miR-149 #8 @ T A NCI-H226 41 B K
FOXM1 HIZR 1A

i 3f % TARGETSCAN & MIRANDA 45 4 ¥
ERCEBE AR LB, SN FOXMI ] fig
J& miR-149 1 FUAREAE R S Z—o MR —
ik, ZEHEKM T iRk miR-149 (1) NCI-H226 4f
M v FOXMI 19 4 35 722 fb. miR-NC 2 F miR-149
ZH NCI-H226 28 s N FOXM1 mRNA {9 #H %F 26 ik &
43 51 R (1.043 £0.074) Fl (0.434£0.051), %tk
¥, 2S5 AH S X (1 =3.083, P=0.032), if
% ik miR-149 RE % T 5 NCI-H226 4fl ig )§ FOXM1
mRNA 1) 2% 35 7K °F ( UL &l 6 ), miR-NC 41 Fll miR-
149 44 NCI-H226 4il its )9 FOXM1 85 [ (1) AF X 32 315
4354 (0.803+0.116) 1 (0.423+£0.065), 2t K
¥, ZRA%IFE Y (1=3.064, P=0.037), i
ik miR-149 % T 8 NCI-H226 4 i )y FOXM1 & 14
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MG, 55 MicroRNA-149 X IR0 L 72 BE 1 B2 X T HLRI BT

ByFs (K 7). W, S4TSR 22 B A &
AR AR ) KR 5 42 R 4 H i MMP-2, miR-NC 4
1 miR-149 2H th MMP-2 mRNA 1% AH X} 3 35 & 43 3
J9 (1153 +£0.141) F1 (0.412+0.059), %t K %,
EZRAEG L (1=3310, P=0.021) ( WLIE8),
miR-NC 2 Fl miR-149 21 # MMP-2 #& 4 9 A X %
ik 4 9 R (0760 +0.111) 1 (0.432+0.109 ),
Zetudn, ZRAGFE X (1=3303, P=0.026)
(LI 9),
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0.9 =
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T
— 0.6
=
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miR—149 7 A4 BRI A= B AR P R EAEH . B
W, FEE ST REE R AR PRSI S miR-149 1)
FIA T, IFHSRIEETTHEFANE 6 HRIETHE
AR miR-149 fERIE R L RSP S ZAE
R IL 22 A1, Fh R T i S 1 i s 40 A
IL-18 #1 TNF- o B4 J& 75 Wt ik 55 5 miR-149
FERTFIAE T, ITAERXT miR-149 TIREMIATIT £ 4
T R SR, TR B RN . SR . RIS
AR B B i TR A R P miR-149 B9 R 1,

TEARWFIEH, EFH WX LSCC M o5 44Uk
M %P, miR-149 7E LSCC Ak I A%, - H
5 B b L 25 B K TNM A3 AE 56, #2271 miR-149
A REE AL LSCC 4048 mifh il e & e . kit
25338 1o 78 LSCC ) NCI-H226 41 i v 32 26 35 miR-
149 I 15 Bl %R fi & 5250 K Transwell /N2 5256 IE B
miR—149 HE % 11 ] NCI-H226 41 Jitl it 1T 7 Fl = 22 fiE
Fo MV miR-149 WE LS, E& @AY
BAARR A, FOXMI A] fEJ2 miR-149 A9 1E FHE S
Z—o FOXM1 T A48 il 76 P 19 22 R 2 b
Jei g UE AT S R R S A AR Y
qRT-PCR 1 Western blot Ko % B8 miR—149 171 [n] 845
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