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W OE BHE: 3] miR-449a 7EF (HCC) 408 b it 20 B X HOC 40 Hi A 247 R R 00
J7i%&: H qRT-PCR Kl miR-449a 76153 PN LO2 Al 4 F HCC 40884k (HepG2. Hep3B. SMMC-7721 il
Bel-7402 ) (Y335 . FRR AR H miR-449a BE4LL4) al B PR Xt BRF 910 5% L HCC 4 /5 , 439 ] CCK-8 7% |
MR | Transwell /Na SOk U 40 MO0 58 . AR P S 190 . R 28R 784k, IR LL b P FPAS ] 5%
YL HCC 20 A6 BR B PN 79 B0 196 100 o
LR . miR-449a 16 4 Ff HCC 40 ik 19 2 35 /K 28] AR T L02 40 (1 P<0.05) , Hh1E Bel-7402
M FE IR KO Fe AR . 5 e B S RS 51 1 Bel-7402 4RI LL AL, #5U% miR-449a 404 (1 Bel-7402
NGBS PE I SRR AT . G/S JUIRHLI Y e M . 2 AR MR s> (34 P<0.05) 5 SR UL X AR
JPHI1Y Bel-7402 AN L4, F5 4 miR-449a BT Bel-7402 20 76 41 BUIR P9 098 J5 19 6 e I it 5
PRFHET ] B Id/N (0.748 g vs. 1.234 g3 33.667 mm’ vs. 1 400.500 mm®, ¥ P<0.05) .
2548 HCC 40P miR-449a FIKFAL, M miR-449a KK 1T LIIIH HCC 407 A N AR A Ko
KA i, HFAUME; 74 RNAs; J0As65E; Momaes; /e, B
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Expression and action of miR-449a in hepatocellular carcinoma
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Abstract Objective: To investigate the miR-449a expression in hepatocellular carcinoma (HCC) cells and its effect on
biological behaviors of HCC cells.
Methods: The miR-449a expressions in normal hepatic L02 cells and 4 types of HCC lines (HepG2, Hep3B,
SMMC-7721 and Bel-7402) were determined by qRT-PCR method. HCC cells were transfected with miR-449a
mimics or scrambled sequences via lipofection, and then, the changes in cell proliferation, cell cycle and invasion

ability were detected by CCK-8 assay, flow cytometry and Transwell assay respectively; moreover, the tumor
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Results: The miR-449a expression levels in the 4 HCC cells were all significantly lower than those in L02 cells (all
P<0.05), and showed the lowest level in Bel-7402 cells. Compared with Bel-7402 cells transfected with scrambled
sequences, the proliferative activity was significantly inhibited, G,/S phase arrest was significantly increased, and
the number of migrating cells was significantly decreased in Bel-7402 cells transfected with miR-449a mimics (all
P<0.05). The weight and volume of xenografts derived from Bel-7402 cells transfected with miR-449a mimics

in nude mice were all decreased compared with those derived from Bel-7402 cells transfected with scrambled

Conclusion: The miR-449a expression is decreased in HCC cells, and up-regulating miR-449a expression can

51
formations of the HCC cells with above transfections in nude mice were observed.
sequences (0.748 g vs. 1.234 g; 33.667 mm3vs. 1 400.500 mm3, both P<0.05).
suppress the growth of HCC cells in vivo and in vitro.
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4 e ( hepatocellular carcinoma, HCC )
J& T R R, ORI E A P SR
T, T BN E R, JF B3 R R & 5
et BT, BE S DD BR R AN W kA
MEFIRIT FBH 2588, HCCITRUH T 1l
PR IR, (AR m A R IR B e, I
HERMEKEHCCH S W0 FEYHIT NES T
HARFWE R SHBEET, HEws €M, HCC
FEA SR FH R IE M miR-449a 5 R 5 MR E % |
HBREmUOMEE, EREUREARIGNEZERNR
Z—o BRI, KTFmiR-449a i U HCCH F 4
YA, WIEHCCK A LR p N B 7, H Al ff
AGFRARE . M, APFTE RN B SE JeHoR
FHFHCCAMmiR-449a335 B, SE47 7RS40 Ml
Ty fg 2% S5 5 A N R S5, BR9) [ miR-449a
FRIXIHCCH M A PR 2R HE 1 Y20 .

1 MREFE

1.1 HBatk 5 A s 3

KA Z KA ML02, HCCH Mtk HepG2 |
Hep3B., SMMC-7721F1Bel-7402, ¥ A [
Blof e B ME, LO2K A& 10%FBSIRPMI
164055 2R AT B 3%, HCCYI MR R FH & 10%FBS
IDMEMR: #5 e b AT 85 35 o 4N M SR 2 I R, % B 5k
90%, PEATANNAEA.
1.2 KIGHRER

3~4JE I MEPEBALB/ o 48 BRI A R 24 g b
W SL IS B G .
1.3 fIREEFESERH

WO XTECE R A, BRI AL, 500 r/ming
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05 min, VLIE A4 BB IF TURAE (5 % 10°40
ffl: 0.5 mLURAI ) . IMATRAEE T, B41.0 mL,
i E R A E T -80 CUkAE, 48 hiF BB A
WA RAT . WAREBGL GRS, SLRVE A37
K, fFEeM)E, MEESWEELS mLK
BELE T, HMAHEEREIES mL, 500 r/minE O
5 min, F¢ W, KA E BT AR T 1 mL 557
WO B AR FRH, 37 C. 5%CO,H %,
1.4 FENFSAFA

RIE S LAl (fEEEppendorf/A#E] )
-80 CAKIRVKA ( H A SanyoNy Al ) 5 960715 Jif
FRAL ( H A Meter TechZy# ) ;5 LightCycler®480
[ISystem | WHEEPCREHI6FLIR (FHi L Roche
NED) s WA AL ( EEBeckman CoulterZy
A ) ; Transwell/N%E (jé'%IJ_EIMillipore/Aﬁj) ;
TRIzol4l i 24 f# K . Lipofectamine 2000%% 4tk
5 & (%Iﬁlnvitrogené&ﬁ]) ; miScript 11 RTik
& . miScript SYBR Green PCRIXF| & . Hs-
miR-449-1 miScript5| ¥ M Hs-RNU6-2-11 miScript
519 (fEEQiagen/AH ) 5 DMEM. RPMI 1640,
FBSHIBEEH M IH MW (KX EGibeco AT ) ;
CCK-841 M yG PEAZ M L H & ( H ADojindo A
Al ) s A TR IR & Matrigel )8 ( 32EBD
NI
1.5 FEFE
1.5.1 qRT-PCR # M miR-449a % iA TRIzol %
ff BEBCE RNA (18 miRNA) {2 R 28 11 il
SE AL DLW G B v I & RNA ¥ BE, 3% I8 miSeript 11
K R AU W] AR 20 pL 2 I A F HE AT R R
cDNA, H #& miScript SYBR it 7 £ ¥ B 45 B
20 pL W AR R AT SEHTE i PCR, 38 2¢O it
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PCR 3B Ct fi ( threshold cycle number, [ {8 11G
W) . R U6 fE RIS, TR AR X Rk
B 274 IR, B SRR B L A
ARG 0T R i R IA BB B FE L E 3 4>
AL, #EAT 3L, S AR CofEmMm
ACt, Il AA Ct=ACT HAY - A Ct ¥R,
1.5.2 @it F  SiRNA | b A ",
A (has miR-449a B4UY)IE LEE: 5'-UGG CAG
UGU AUU GUU AGC UGG U-3', Jx X4f: 5'-CAG
CUA ACA AUA CAC UGC AAU U-3'; FAMEXFREIE
Y##: 5'-UUC UCC GAA CGU GUC ACG UTT-3', Jx
Y E#: 5'-ACG UGA CAC GUU CGG AGA ATT-3") .
BEULHT L d, Sx 107408 / fLEE R T 6 fLAR, &AL
A 2 mL %% 10%FBS i DMEM £ 3£ 3£, 7£ 24 h
PN il 4 FL 40 28 B IR B 70%~90% 3 Y4 K, F
Wi R W, PBSISVEAIML 2 ¥k, HALIMA 1.5 mL JC
I % DMEM % 5% ¥ . & %) Lipofectamin 2000 iz
F. B2 1.5 mL EPAF, A 250 pl JG I i
DMEM ¥538Wk, H 1A 10 uL Lipofectamin
2000 K, BRIEA, FHRLE S5 ming 73 148
JMA 5 uL #JE & 20 uM has miR-449a mimic ( 2§
mimic-NC) ; ¥ 2 EREKIE S, BEXIEY, £
JCE 20 min, JEE GY . 4 500 pL &5 Y
A MR IR 6 FLAR T, HRSRIFIR ST, K
A 5%C0O,. 3TCHFHPBEF 6 h, B WA LR
T Lipofectamin 2000 & &Y 053, HFMA
10%FBS () DMEM 1557 H 4R 2245 57 48 h,

1.5.8 CCK-8 7 i #& 0l 29 B 89 3% 78 356 U X 5
A KW A B AR T 96 FL MR, AEFLINA 1 x 107
AR, e NP ATSAL, AR 3, aulT
24, 48, 72 h JF WO B SR A, MRS SR,
AR FEW S CCK-8 #% 1:9 IRA IR Wi, BEFLINA
200 pL, JFBCE 6 A FLalike M iy 3 FRFLAE A 25 H
XTHR, k2 37 CHEFRAENIEE 1~2 h, BT
K FHBEARA T 450 nm AL I A5 FLI S EE(E ( OD fE ),
FEFLSZI OD {H 8 2525 I %R OD {1, B 3 WRSL5:
MIFEIME, IERA Ay (8, IF2Hl g0 A K 2.
1.5.4 7 X tm B A ) 2m e B B 40 M 20 I I O
fEF W EE B LE T, PBSUER 2k, H 70% Z
Pt E B CE -20 CUKA BE R, Bl , £ R,
PBS Y% 2 ¥, fiILA DNA Prep Z: (03], 444, 30 min
Je _E ATLAGE I 240 ] 3

1.5.5 Transwell NN F E 3540 48 i 6912 2 46 7
% 20 pL Matrigel ( JEW K 9 mg/mL, F JC Il ¥
DMEM #5572 W% 1:9 #i B ) IR #K T Transwell /NE
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W, HNERA 24 fLIRF, F 37 CH M
B 30 min, 45 Matrigel BEfE; W HL 200 pL
R 4.8 x 10* NI 40 iR, 50 T
Transwell /NZE N5 24 FL #2051 A 600 pL/ £L
& 20%FBS ) DMEM }; 3% JEJF 45 /N 2 i A s
k2R3 % 48 72 h I B /NE BT R P e
15 min; FF 25 [ W, JNAE 6 0.1% 25 & 55 4L 8
20 min; PBSEPE 3 W, HMIZIERIS/INE NI EER
PR ZEBEE A, DI, e 3 Ay Lk T 3
s BT N REALEEER 5 AU AT AN T A (4
EEIEF, HPF) MAfid.
1.5.6 &3 FTHAHMEBHREIED BOTEHAEK
Y 1% T 5 Yt 4 Bel-7402 40 1 ( miR-449a 5% # 1) %%
P M BAMEXT BT S 0 ), L REEE AL, PBS YEik
2, HEOR AN E 2.5 x 107/mL, L 0.4 mL
(1x 107400 /7 2 Bfp T8 BA RS KT,
53 HE A miR-449a B AL B M IR AL, R4
Behe Hy WA N RSOl KN 28 d ),
ARFEAR L, DIBRIF UL Fp AR, P RFERRE (g)
WEdr R RO SRR E (L) . S (W), #
L x W22 PH58 (R E AR (mm®)
1.6 ZritF4abE

TR £ hrifE 2 (xxs) TN,
K HISPSS 20.048 i+ 8 LA ek 39 it 47 B 1 o0 A
P<0.05hZEFH it E L.

2 &# R

2.1 miR-449a 7£ Bel-7402 {1 R IEHIK FERIK
M miR-449a7E 7K 4 R 40 1 L02 F14 Fp
BEAARE EHEBIERHCCH M MK HepG2 |
SMMC-7721, Hep3BHIBel-74021) 3 5K F,
PILO2/E N Z MR, EiRSF ANk miR-449a )4
X F IR IKFEARK N 1.0£0.0, 0.76 +0.09 .
0.48+0.11, 0.41£0.09, 0.28 +0.05. LK L5H
FW], miR-449a7E HCC YN M AR 1Y 35 7K S 0
R FLO240 Ml (¥P<0.05) (1) , HHHCCH
Mk Bel-7402fmiR-449a5% A K F M. Mk,
SIS VEHUBel-740240 Jf A Ry i — A S AN 42 .
2.2 miR-449a &ix _EiEH Bel-7402 4Hia#l & 155N
Lipofectamine 20004 S miR-449afiill
(miR-449af AP 2L ) A1 FH P XT B3 51 ( BA X
MR ) ¥ Bel-740240 8 . qRT-PCREG I &5 5 %
B miR-449af 14 20 40 i miR-449a 3 35 /K - 1 &
TR B4 (P<0.001) (KE2) .
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B 1 SHMA miR-449a BIRIAKF
Figure 1 Expression levels of miR-449a in each studied cell line

2.3 il miR-449a &ik 3t Bel-7402 4018 5H iE
14 B 3 i
CCK-8K M 25 KK W], miR-449a 104 41 75
Heye24 | 48, 72 hIHEFEIG M (A fH ) 43518

/‘

— 10— miR-449a FHLHZH
A [PEXT R

2 AE%H Bel-7402 4R miR-449a HIFRIA K F bk
Figure 2 Comparison of miR-449a expression levels in Bel-
7402 cells with different transfections

0.226 +0.150, 0.279+0.017, 0.371 £0.012,
o S S R A R O G2 N I 0 D A LT O O
(0.338+0.016, 0.411+0.019, 0.465+0.014)
(¥1P<0.001) (K3) .

W miR-449a ALY 2H
I R AL P<0.001

P<0.001
Lo——

3 miR-449a HFRik¥ Bel-7402 4 A 5E A9 R0
Figure 3 Influence of miR-449a overexpression on proliferation of Bel-7402 cells

2.4 i miR-449a RiABEMBE Bel-7402 ZHAfa
£ KEARNEBR
T a0 AR S5 R R, miR-449aft

G, 70.06%S
S 21.90%
G./M 8.05%

s, -
R

\\
A

P19 20 40 Jf 4 F G 3 0 L ) B S R T 9 X B
[ (69.20+0.61) % vs. (58.68+0.78) %,
P<0.001] (¥l4) .

G, 58.71%
S 12.46%
G,/M 8.83%

B 4 miR-449a H&iAxt Bel-7402 0AE G,/S HAEEHRAR2NE
Figure 4 Influence of miR-449a overexpression on G, /S switch in Bel-7402 cells
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2.5 i miR-449a RKix %t Bel-7402 4H AL IME ZE 1t Transwell /N2 14 2 Jifd i B S /0 BH 4 %) i 41
Zee N0 [ (396.67 +15.28) /HPF vs. (723.33£32.15) /
(RS R I, miR-449a5 4209 20 240 i HPF, P<0.001] ([&5) .

miR-449a #EHYI4 [ EDapie:)
¢ T S P<0.001

B 5 miR-449a FFRiAxT Bel-7402 MAKIRZEEEFTHIRMA ( x 200 )
Figure 5 Influence of miR-449a overexpression on invasion ability in Bel-7402 cells (x200)

2.6 LA miR-449a Fix %t Bel-7402 0K A &K [T HRZH] (0.748 £0.408 ) g vs. (1.234+0.134) g,
A=A P<0.05], J& M fy M BUdo B 8 /N F B Pk o B 41

K B2 R A MR Al ) vk, Rl Th A [ (733.667 £340.100) mm’ vs. (1 400.500 =
SR N AR AR AR (Fle ) . SLIREEIRE 88.245) mm’, P<0.001] (E7) .

W], miR-449at5 0% 20 #% 1l ) 98 R B0 o i ) AR T

[P A2
[T 2

miR-449a F¥EII41
miR-449a B 2H

Bl 6 HREMBEERL

Figure 6 Tumor formation in the nude mice

-

7 PMABEERESERNLLER

Figure 7 Comparison of the weight and volume of xenografts between the two groups
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551 3 FRE, 4. 8 miR-449a 53K 3 P8 40 104 K Fni2 2240 7 b v 73
3 it i L 300 G,/ 300 B L DB A k1 1 2

AR, KEMHEY " IELmiRNATEHCC
o B Ao A b 3R B L R g L R VR, T
HCCHI M A A a4t g™ A8 A p!
DA R 2 78 e R 1O Sy T AE AT R . miR-96!"
miR-182"" miR-210""FImiR-3127"""fEHC C ¥
AV FRIE LU, ] LLE A 3k Bk 5l 0 55 40 OC 1
SRS N, REEAERNER, 2
VR A ML HE E . (R 2B RS R T . AT S
PH BN R 309 52 6 26 B, AE H C C U 41 20 70 40 Jifd 4k
miR-34a"?' miR-145"3 36 T, H 08500
Pooplss, v S BHCCH A . AR AR ZE
RE Ry Ma s . FRUr PR R I, HCCH 44
miR-449a5% % £ik S5 THCC R E LRI LR,
HXTHCCH F A= W47 hy 1 J8 45 VE Rt i i 45 21 T
K. MBFFEmiR-449a 3% FKIKXTHCCH T
7R, AR E SR T miR-449a7E T 40
MLO2F4FFHCCAI Bk HepG2, Hep3B, SMMC-
7721, Bel-740219Kik/KF, 45 R E W miR-449a
TEHCC 4 M bk i 2 35 K7 35 B K T LO2 40 il
HAHCCH M ARBel-74028 miR-449a3 ik /K -
k. NI, ASIEVEHBel-740240 MI 1y E— A HF
TR G o AR AR IR e B R, 155 Bel-
740240 i miR-449a K K2 AE, A L miR-
449apy ik, HE— BRI T REL R L, I
P miR-449a3K K REE 4 Hil Bel-74 02 21 g i) 1 5 |
EL T 200 J G /S 30T 1% % 4 R0 580 400 iR ) 4 B R 0, d
IR miR-449a3K 75 KX HCCHH B 1 73+ 49
1 BAMEEN

B AR 2 HC C 40 MW A W A7 o 1 — A~
FEREME BT R AN i A A KRR ZR RE
HEUEmiR-449afE R N2 A A7 HEHCCA K
PN, AW ST BEAT R N I SE 5, R % Y miR-
44953 W) B el-7402 41 g A1 BA 4 X B8 7 51 A Bel -
740220 X #R BRI AT B2 R RS, R il A AR 9
AR RS . SR 25 R R, miR-449a8 14 4
i 98 ) ST 35 5T et R A FR 8 b AR T B M e R
F W] EimiR-449a3 Ik REE 4 Bel-7402 40 il /4
R Y RE 7, 3R 78 miR-449afE K Py B AT 30 b
9o M RN

Zi Lk, AR EWmiR-449a7E HCC AN HE
PREMEIE T, #id EJHmiR-449a¥EBel-7402
Y e TR KRR A% 10 T A0 A A 2 A TS A LR
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RE TR R BE 7. R, F—2 B AR
miR-449afE R FSEL R, DL K AH 08 5 5 3 I
BINREE AR R R RGO A G, ik — 2
HmiR-449aid ¥ HCC o F A Wi7 R i AR HLI
FoRAEA AT BUHCC IO R A K 0 B AR R B
[ 53 F AW
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