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[HZE] B#: %] miR-614 33 F 35Xl IR 8 AS49 43 7l 228 M B R AL K. ik Ko &5 8k
KM AS49 4143 4 X B AL miR-NC 41 (JIF BT /& % 4% miR-NC mimic) 1 miR-614 4 (JI§ i /& #% ¢ miR-614 mimic), RT-
qPCR I B4 A549 4 it miR-614 3Kk, CCK-8 A I 4 20 AS49 4 fi 38 5t 1% M 5 Transwell 3 A6 0 4 0 5 20 AS49 240 Jifd 4
220 45, Western Blot YL A6 4 41 A549 41 i il & N &2 4B K N7 (VEGF) (BE T 45 J@ 25 (1 (MMP) -2 4 s 25 11 i 4 2400 i [
T-2(TIMP-2) Ml Ki-67 & (A AR Fiktt . B2 PR 0.2 mL & 4 A549 40 i &L 3 (5 x 10°/mL) 4 2 4 SRS Ml 98 i B 700, 45
JE 2 1 R B MR AL U AR R S JRE AT AR AL AR T . S5 R miR-614 41 A549 4 i 3% 5 15 PE AR 22 A M BUIR T
miR-NC 41 (P <0.05) , 41 Jfi VEGF MMP-2 il Ki-67 % {4 % ik £ T miR-NC 41 (P <0.05) , TIMP2 & |4 % ik & T miR-NC 4
(P <0.05) ;miR-614 241 #f FLES A8 Jo IR+ miR-NC 21, Hah A5 3 J&l 4 A 5 J 5, B fl e AR BUIK F miR-NC 41 (P <0.05)

i miR-614 S FK KT H] ASA9 20 il 10 38 7 F1AR 28 , 95 T 400 46 IR A o
(X4 ] miR-614;A549 4il iy ; 15 ; 1R 4% *%ffﬁﬁ R
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Effects of miR-614 overexpression on proliferation and invasion of lung
adenocarcinoma A549 cells and growth of transplanted tumor in nude
mice

LI Liang,CAI Ren-zhong, LI Gao, HUANG Xiu-ming
( Department of Thoracic Surgery ,Hainan General Hospital ,Haikou 570311 , Hainan , China)

[ Abstract] Objective:To explore the effects of miR-614 overexpression on proliferation and invasion of lung adenocarcinoma
A549 cells and growth of transplanted tumor in nude mice. Methods: Human A549 cells were divided into control group,miR-NC group
(liposome was transfected with miR-NC mimic) and miR-614 group (liposome was transfected with miR-614 mimic). The expression of
miR-614 in each group was detected by RT-PCR. The proliferation activity of cells was detected by CCK-8. The cells invasion was de-
tected by Transwell. The expression of vascular endothelial growth factor ( VEGF) , matrix metalloproteinase (MMP ) -2, tissue inhibitor
of metalloproteinase-2 ( TIMP-2) and Ki-67 protein were detected by Western blot. The subcutaneous implantation of 0.2 mlL A549
cells suspension (5 x 10°/mL) in each group was conducted to establish the transplanted tumor model of nude mice. The tumors volume
was measured once a week, which were weighed at 5 weeks after molding. Results: The proliferation activity and number of invasive
A549 cells in miR-614 group were lower than those in miR-NC group (P <0.05) ,the expression of VEGF,MMP-2 and Ki-67 protein
were lower than those in miR-NC group (P < 0.05), while expression of TIMP-2 protein was higher than that in miR-NC group
(P <0.05). The mass of transplanted tumors in miR-614 group was lower than that in miR-NC group, and volume of transplanted tumor
was smaller than that in miR-NC group at 3,4 and 5 weeks after molding (P <0.05). Conclusion ; Overexpression of miR-614 will in-
hibit the proliferation and invasion of A549 cells,and inhibit tumor growth.
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ARG AT , DL ZE K A= A7 B 8] (3R S5 AR A7 R AT 4R
62 AR, AR T R T Y T 1 24
W, IENG N H TG RO, & 30 40— ) 25 4w A
b FEA R A A T AR O R A R AL
VLG S G R A 8 ) 25 W W &, AR AT TR R A AT
Z KU, miR-614 ZH KBy —F 5EEA XD
miRNA, 75 59 S48 ' A g I p s R B T S
)1 3235, Hoat 3235 miR-614 1] L sk Bk 93 40 Jfd (%
OB, SRITT,F AR SE T SR, miR-614 i 3k H] L
Y IS R 2R R R Y 2 3k, 0 o e e 4
A 1272, {0 miR-614 7& fifi & P oY HAR VR F i A
Wi . ASBEFE 53 HT T miR-614 35 3 38 X6 Jili i 40 e A=
KRR, 5 76 R i f8E Wi IR JA 7 4 it
RIS Al

| MRS

1.1 SEWzhy MR 5=

BALB/C #f i ,36 H, Mtk Wbkt 4 ~5 & 5
18 ~22 g, 1 (20 =2) g, ¥y [ b 504 A e
SR S BARA R [ 3 #)VF ATHIE S SCXK (50)
2016-0006 |, £ 5 = il 1H & R 25 C, H 4l 5 K’ &
12 hiE e 1 ROEIRAAT, 3P A i 500K .

N A549 4 fifa e [ b E AR BE LT AH I BT RP-
MI1640 5373 i 4 1L i \RT-qPCR L5 £ 291 A
thEJE R R E R A R A ¥ s miR-614 mimic (J7
51 54 ~76 fif & 5’ -GAA CGC CUG UUC UUG CCA
GGU GG-37 ) J HBAMEXT B miR-NC mimic (/731 5" -
CAG UAC UUU UGU GUA GUA CAA-3’ ) ¥l v [
i HLEE R A BR A B A A ; LipofectamineTM 2000
e e Gon) & B b B 5 AR RO IR T
RT-qPCR 51 ¥y ¥ th v B Bl A TAY TRARA
H) G A ; CCK-8 A i 57 & ( 925 : KTCO11001 ) £
Transwell /NZE (585 . K917-24) ¥y H v [E 3 35 5E
AR AR NZ B sh&E B (B-actin, 57 5.
13653S) Arbi A I P B2 A K A F (vascular endo-
thelial growth factor, VEGF) (4% 5 :2463S) 3L i &
J& & H B#-2 ( matrix metalloproteinase-2, MMP ) ( 4%
5 :4022S) 4 Jm & FUEE A 20 ) 72 (tissue in-
hibitor of metalloproteinase-2, TIMP-2 ) ( 1% 5.
5738S) \Ki-67 Hifk (175 :9129S) K iR i % Ak il
(‘horseradish peroxidase, HRP) 5 i 19 2¢ 1 e — Bt

25 :14708S) Kty 7§ K& CST A ], MK3 # 4 H
ZhEE AR AL B Thermo Scientific 2 7 ;3111 1 CO,
153246 B Thermo Scientific 23 7] ;7500 RT-PCR %
Gl A T ¢ [ Applied Biosystems; Jt % i f3 B2
(BX60 &) iy { H 7 Olympus 23 ) ,

1.2 A549 YRt FrFn 448

K H & 10% 16 4= 1035 /) RPMI1640 15 5% 3L 15 57
A549 Yiififg , 7R IR 37 C ARFR 8 5% CO, 555548
R R 24 ho BT B KO AS49 4i i 4y S X A
2 miR-NC 2 1 miR-614 4H, miR-614 #H4% & Lipo-
fectamine ™ 2000 % Y i 71 35 15 A5 38 1 17 40 M 5%
G 7% 20 B AR R 2, 2. 5% JER B T
b M Anif, L1 x 10° AS/FL 40 i 32 F T 12 fLAR
N, FRAI LA K 2 50% 2247 RilG i, A7 3 Je 454
AL AN A 20 pmol B miR-614 mimic (& FEE Ky 10
pmol/mL) F1 10 wL 5 JeisG] , 5644 5 h Jo , B4 IE
W IR LR IR . miR-NC 4154 ¢ miR-NC, % #8241 R
AT Qe B
1.3 RT-qPCR %l & H A miR-614 Fik

B 55 2 0P B A K AS49 21 i, % JH RT-PCR
K 4% 41 40 i miR-614 3% 35, miR-614 | iF 51 4 .
5’-AAA GAC ATA GGA TAG AGT CAC CTC-3’,F
W54 :5° -CAG TGC GTG TCG TGG AGT-3 4 i
R B 72bp; W& 8 U6, LiF5 % :5° -CTC GCT TCG
GCA GCA CA-3’ R84 :5° -AAC GCT TCA CGA
ATT TGC GT-3" , 4" 4 i Bt 94bp; R 2~ " 4154
FHXS ik &

1.4 CCK-8 #&ill A549 ¢ f185E

B 5 35 28 PR K AS49 2 i s 4% AR B 4 e
B L x 107 AN/ LK R T 96 fLIE SRR, T
T 37°C AR %0 5% CO, 55246 h 85 5%, 43 %l
FER SR 0,24 48 72 Fi1 96 h, ™ 4 44 IR K7 & (1 Uk
WA CCK-8 A I, i A ASCAS I 38 < 2 450 nm 4k
HALWOGEE .

1.5 Transwell il A549 Z0pR{E 2%

BB 5 2 0B K AS49 40 it 4% A PR 4 i
B, L2 x 107 A/mL 2R T 24 FLES AR, B
100 L T L=, 53 48 h J5, BUH Transwell /)
L HLE g, O T I RO T 3k
[k
1.6 Western Blot # il A549 ZH 8 VEGF,MMP-2,
Ki-67 EA FRiX

K 3% 28 6P B0 A K300 AS49 41 i, 45 04 i v
BB R R R & T R e B, SRR I
%% PVDF J&, [ fig 2 W5 £ 4], in—41 VEGF (1:200) |
MMP-2(1:500) \Ki-67 (1:500) ,4 C#E %, in—
Pr(1:4 000) , ZWIFHE 2 h, W57, DL B-actin(1: 500)
KNS, o Hr R E A R
1.7 REBEBEEES

AS49 2 A2 45 BORS 2 G R 2 0 B KO
1) AS49 4 Hf, R A A, R, RS MLk B S x



miR-614 jof & 3K 40 il il 98 AS49 20 M3 A A= 28 Mo B B RS AP A K 683

10°/mL,

36 AR TEIR EAOCE A H#BE 510K
AU SR T d, BEAL ST R X B4 miR-NC 2 il
miR-614 41,441 12 H . miR-NC 41 fil miR-614 4]
B FETS F R M K A 0.2 mL XF N2 A549 4
AR (5 x 10°/mL) |, 57 4 LRSI A 780, g R T
U BT e, B Ay 3 AR B g o %o R CZH O A AR R AR
HEK B 1R AR A =0.5 x &
AN X B KA TR B R R S RS, MIBR
T H LI
1.8 SitFE4HH

K H SPSS 17.0 AT g1t 0t . fF 6 IER
AT R ORI R (& 2 5) 0K, 3 A AR
FHER PR R T 22 40 B LU, 3 4 /9 70 79 201 [ 1 1E 3R
JH SNK-q 73 #71. P <0.05 KA gitrE L,

2 HR

2.1 &H A549 ifarh miR-614 FRik

miR-614 mRNA [ 3%k /K F-7E A549 4 i miR-
614 41 T miR-NC 41(2.75 +0.31 vs5.0.38 +0. 05,
P <0.05), miR-NC 2 4fl iy miR-614 7K F- 5 X H2H
W, 2% G5 L (0.38 £0.05 vs. 0. 37
0.04,P>0.05),
2.2 F4H A549 HAAIIEFAEE R

miR-614 41 A549 4il jg % 7 15 ¥ {% T miR-NC
(P <0.05),miR-NC 41 4 fifg 384 5 1% P 5 %5 BE 41 G
W22 8 (P>0.05), WL 1,

- xR
-m- miR-NC4
-x- MiR-6144

Cell growth

0 24 48 72 %
RtE) (h)

B 1 &4 A549 AR AIEEE R
#P<0.05, 5 miR-NC 41364

2.3 KRH AS49 FAREBEEMAEE

miR-614 ZH A549 4 fif 42 2% 40 e £ {1k T miR-NC
40 (74.21 £10.96 vs. 127.34 +17.66,P <0.05) ,
miR-NC 21 4fi il 1= 2% 240 Mo 45 5 % R4 LA, 25 5% T4
Jh2 R (127,34 £17. 66 vs. 129. 48 +18.52, P >
0.05), WK 2,
2.4 £KH A549 fHHE VEGF MMP-2,TIMP-2 Ki-67
EA=E v

miR-614 2 A549 #f Jfi VEGF ,MMP-2 f1 Ki-67

FEEFEIXMET miR-NC 4H (P <0.05), TIMP-2 & 1
F35 8 F miR-NC 41 (P <0.05) ; miR-NC 41 41 fifg
VEGF ,MMP-2 \ TIMP-2 #l Ki-67 % 131k 5 X} B4
P, 22 LGt 7 L (P >0.05) . WLIA 3,

0 - A "3" e
g‘;’«%’; ke 4

’ 4
v k.
'] o P4 4 ¥
,’ |' .“ k‘ gs ? & <
A e I L \ lw -
Xif HE 21 miR-NC 41 miR-614 41
B 2 &8 A549 4B {2 78 40 B &5 (x400)
B AR ERECERTEMREE Y E ; mR-NC A T
EmppH s RAALRNTEEF ;mR-61420. BTEHLEYZTHEY
&,

A B
VEGF | M S S 06

E&E VEGF
MMP-2
E TIMP-2
[ Ki-67

MMP-2 | - S
TIMP-2 S S S
Ki-67 [ -
*HHBLE miR-NC miR-6144 \é\‘\.\&’ D g g
3 &8 A549 4ABE VEGF MMP-2.TIMP-2 Ki-67 & B &iX
A.Western Blot 4 & & 84 & 35 H 0L ; B.&- 48 4m 0 5% & A8 3 & ik
#;*P<0.05 5 2 B 2E b g

2.5 EEBERBEENEK

miR-614 2 R [ # f8 %% BT & I8 T miR-NC 41
[(1.41 £0.46) g vs. (2.63 £0.42)g,P <0.05],
miR-NC 21 % Bl 7% AF 08 o & 5 % MR 2 JC W] W 2% &
[(2.63+£0.42) g vs. (2.60 £0.41)g,P>0.05)];
HHE 3 Ji 4 JAM 5 J8 5, miR-614 21 B 5URS 9
AU T miR-NC 41 (P <0.05) ,miR-NC 41 # 5%
MR AR S 5 B TE W i 22 5+ (P >0.05) . DLIE 4,

B 1207 o wma

A
ELES ‘ g' Q Q . 1000 -=- miR-NC4A

L5 -+ MiR-61448
& 800

Loy Q,\ ‘ Q ‘ “ i 600
g 400

nrotsa e <
= 200

e
LR e e e 5 T 7 T 4 b
el it ()

4 BERSEAEEARRBERBER
AR A LR 4 4% s BLAS ML R AR AL #P<0.05, 55 34 I 41 e 4

3 itig

ili Ji g AS49 4 i ok U5 T E /N 40 g, & — b
R H UL I g, 2 o B R 80% |, AR A R
%, I R 35 R T AR U B K & AR | 3R J5 /Y sk
7, DL T 8 T 6 0 kb 4 4, I K A AR e
miR-614 & —Fh# % miRNAs, 7] L5 £ #0 mR-
NA [ 3K, I 8 7 20 M 19 15 B o 4k O T2 5F 2 A
Jos B TG AR LT L miR-614 (i 3 3k 5 I 20 i 1 i
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A K, H miR-614 1 555 7K - &35 w1 LU i) 20 B 19
WAEE AT R AR AT T IR A Yy, LU
PRPT miR-614 3 F35 %) AS49 21 fifg Ak K (1 52 , 45 5
8 miR-614 33 35 0] DL 25 ] Ki-67 & [ £k
1 A549 41 i (¥ B4 5 05 Pk Ki-67 S — Bl R Y
AS549 2 i 14 FE Ar i 28 1, R A KO BE 41 I A 22 43
SLERR AR AL, 76 240 LA 22 5y 41 GO W LT A 3%
kP 22 2 Gl WS T A I B Gk, S
G2 Wk R FR L T i R 3, e A 22 0 2
(M) 38 KT Jic s, T J Bl A 22 0 24 0E R 1Y
G, Ki-67 Fak M R, Xu B
AR /NI A R AL 2 Ki-67 8RB KT S
g 1) 3 S AT G, s Rk A MU 25 v
I PR 1005 PEA , #8278 miR-614 3f &35 7] DL Ki-67 2K
I3k, T AS49 20 ik 8 A, 0 a9 1) 20 JE

AR 5T 45 B B 7R miR-614 3F 3k W) DL &
MMP-2 5 23k, il i A549 41 w228, MMP-2 J&
T MMPs 5265 , HoAi Ak DX 25 44 o f 35 2 b 20 R 114 ik
AW AE A PR EOIR AR — Bk 25 44 i) K X 3
P4, MMP-2 #3005 J5 |, 3 S i A9 T DL&S & 9+ 3
il W 8 D R SRR R A N A R BT, G T L)
IE YT b IeE 2 B = T A 8 B, AR 2 I A A R A i R
28 TIMP-2 2 3= B i 938 400 B 1) J5% 41 4
() MMP-2 25 [ 30461 5, o] LA i) MMP-2 ) 35
RAP 240 Jf A1 356 S5 R 2 174 5 4 1 0 35 ek R 4 e
A2 Cao 4V BESY R, MMP-2/TIMP-2 74
P 2k T AR R 40 i A 12 22 Ak BR B RE D L af
BP0k g 42 T e B 11 G4k . PRI, miR-
614 3 %2 35 1] LU0 MMP-2/TIMP-2 & (1 251k, 4l
il A549 Z0iR 78 .

AMFGE T, miR-614 53 & 3k AT L4 & 25 00 1) il
i AS49 4iffirh VEGF H [13&ik. VEGF Z 41N
Toe AR A AR B IR, R LA 2 ORE 40 i
R, FE W R R R P B R AR, B
Fi T EoR  VEGFE & 11323k Th i ol L i 42 3k 1
BTN, AR TR AN S R T L O R A A 1 T
(8 7% AR E AS49 20 ffg B 3% i 15 Pk 278 miR-614
1 F IR AT HEE i VEGF 25 (2835, 400 75 1 98 2 it 18
58 . Deng %[20]43%%@% ,VEGF 0] DL B 42 5 ] $2: 1¢
#E MMP-2 3635, ¢ 3F i 40 i 1) 12 28, [ i) VEGF
V5 100 I 5 T BCAL W LA O i 200 B 190 2 58 R 2 B A 1t
I A2 HE A WP A R . BF 9 45 R R W, miR-
614 32 &3k ] DL i il AR g AS49 4i i f VEGF &
FIak, 0] AS49 41 i i) 3% 4 05 1 iR 22 68 T o
A 5T, miR-614 i 36 35 AT LA A #R URS AR 41
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UG R R A AR i i, 78 miR-614 3 ik [
AT o AR 0 2 I % SR 5 0 A — B, 36
B miR-614 i 3R 3K AT LU 6l it 6 1) 2 R 56 %8

L LT 8, miR-614 3 38 3 AT LA 40 ] VEGF,
MMP-2/TIMP-2 1 Ki-67 % (13 ik, 40 1 1 % 5
AS4O 2 L 4 0 e A2 R, 0 o B 9 41 4
1 ARG B i DR A B8 A S Jili 98 36 97 00 8 Ao
{EAS B 5 1 A 00 26 0 58 B B, BEAS 28/ AT G K
FE A S 1 48 B 7K 7 RN B0 40 7K1 S 56 im DL SR I o
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