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[ Abstract | Background and purpose: MiR-224 is overexpressed in hepatocellular carcinoma, and participate in
invasion and metastasis of cancer. The aim of this study was to investigate the effects of miR—224 antisense oligonucleotide
(ASO) on the proliferation and apoptosis of Hep3B cells. Methods: After transfection with miR-224 ASO, and detecting
the miR-224 mRNA expression of Hep3B cells by real-time quantitative PCR; the miR-224 expression in Hep3B cells
was measured and cell proliferation was analyzed by MTT assay and the colony formation experiment in vitro and in vivo.
The cell apoptosis was analyzed by flow cytometry. Results: Compared with the control group, miR-224 ASO significantly
reduced the miR-224 mRNA expression in the Hep3B cell(P<0.05), MTT assay results showed that Hep3B cells survived
rate decreased greatly after transfection with miR-224 ASO. Clone formation assay revealed that the colony formation rate
in miR-224 ASO group was significantly lower than that in the control group. /n vivo study further confirmed that miR-224
ASO could inhibit the proliferation of Hep3B cells, and miR-224 ASO group grew substantially slow compared with the
negative control. Flow cytometry indicated that miR-224 ASO group promoted apoptosis significantly. Conclusion: miR—
224 was overexpressed in Hep3B cells. Reducing the expression of miR-224 can effectively inhibit the growth of Hep3B
cells and promote apoptosis. miR-224 may become a new target for the regulation of gene expression in hepatocellular
carcinoma.
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/INRNAF T (miRNA) & —Fh Py P54 19 3F 2
/N3 FRNA, T2 004 T2 A0 AR N
RAEAITSE A B mi RN ATE A iR 200 60 14 % 21
R R EEAE R, A a0 4 R 20 P Y 3
G AMEATET L S AEBR S AR miR-224
TERTF AN . W S e M b 2 Rk H S
S R B 12 B M R IR G T L AR
miR-2243 5% Hep3 B4 [0 314 58 -5 /] 1= %) 5%
ST AR ILHGE . FEA LI R AR FH TagMan
MGBREEH A8 M miR-224 75 Hep3 B2 it v it 2
RGO, R s SRR H2 K (antisense
oligonucleotide, ASO)#IfilmiR-2247EHep3BAH
HRYRIE, S HTmiR-224XF Hep3BAH M3 56 F1JH
RIS .
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1.1 ##l
1.1.1  EXshhFetaha
Hep3BAH il i AR SE 50 % AR A7, 5250 3)14)Bal
B/CHEEL, 4~ 5%, WA FigHsEr st msh
AIRAF, FFFTSPFEHIIET o
112 EZXFFBLE
TaqMan miRNA 43 #1876 5 9¢ [E ABI
Zvd]l, DMEM @ b3 32 5600 H L E Gibeo A
Al . IR IYE W A £ E Hyclone A F, R FIA
Lipofectamine™ 20000 [ 3% [ Invitrogen/A 7, S
N miR-224F % F 2 (miR-224 ASO)E H 44
TRIGE)ARAF], Annexin V-FITCHT-Ha
WA &M A SRR R EATRA ],
SEARBGAH SN A BEE S RAEWHE ARG
FRAT], BHTABel-2 B EHTIRIE [ 5 FEsanta
cruz/A A}, SERF PG E EPCRA T A 56 [
ABIZAH], Ji 4t A 2 EBD A H] .
12 Ak
1.2.1 8% B2 FPCRAAM mIR —224 8 & ik
KHTRIZoAFI$E HHep3 B4 fiimiR-224
ASOFG YL 2l B R S0 BARNA, SR A4
FCEE TN E W, -80 CI-AF, 18 FHmiR-
224K MR F) B KM miR-224 10 %3k . B el

2 we B RNAJ W AR 53w LI sk i AH
HIRA, RMIKRRHN20 wl, AR
16 °C 30 min, 42 °C 30 min, 85 °C 5 min, X
NZERE, WEECDNA, K HAG B 15045, SRG
B w LA FERYeDNAS2 w L TagMan | ¥ HHE
A, 20 p LRVAAZR: 95 C 10 min, P95 C
155, 59 C 60s, 40P, AHXTmiRNAZRIARK
FedEXETHR, FU6 snRNAYE NS

1.2.2  BFOUmiR—224 347 3 88 5 5 % it

MiRBase(http://www.sanger.ac.uk/software/
Rfam/mirna)f& L A miRNA L K 551, 4R HL
AmiR-224 55, FFeitH i CHE R
FEA, R Bz F A% R Ty 9 504 PR R R R )T
DLHE B At 09 R R 75 50 o 55 46, AT A B
Wt — & BEVLAT TP 5, miR-224 0 S 4
5’~AGUCACUAGUGGUUCCGUUUA-3", Jz X
HE. 5-TAAACGGAACCACTAGTGACT-3; Fifi
HUFAII S 4% . 5°~-UUCUCCGAACGUGUCACGU
TT-3", K X5E: 5>~ACGUGACACGUUCGGAG
AATT-3°, %Invitrogené}ﬁjﬁ %, PAGEZifL,
EXTRAW L1
123  AIERA R L Al A 4

¥+ Hep3BAH I/ T-DMEMB: 52 55 (5 10% /i
M), BT37 C, COMRBUNMERS% I 51
THEFE . UK MR Lipofectamine ™ 20004 YL
EPERT AT Y, I U miR-224 AL AT TR
e 4391450 100, 1501200 nmol/L, FRAI TR
W 20 3 D B AT VR BE 100 nmol/L, #%
YL B SRR 53 24 . 48FN172 b, WIAL H dR
FEVEFHIIR] A48 ho R nt BRI e SCEEAL TR
HULS B TR B YO AR T T EE, ik
PAEE 3R . FPAF N (88.5+6.4)% .

1.2.4 3 ZmiR—224 ASOJE *miR—224 % ik 64
EA)

HYemiR-224 ASO5XTHRASO 48 hfi, FEHL
SRNA, MEWREE, 3% 5% e DNA (B0 2514 ]
1.2.1), MEDNAMREE . 12 FmiR-22445 I35
SR miR-224 I8 (AR R 1.2.1),
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L, P 3% R R H AL A, #ERh T efLEs
Fet, KZ5500 ~ 6004 H0/AL, 37 C,
COLIRF I ECH 5%, WA MAMT, 5F
2~3J8 . WMERAMEA AL, YRGS LA
AR AT WL e A A s, 2k RE 3. BA LE
W, iz HPBSEEPE2K . I BE[E 220 min, 23
4 E W, IEE Giemsahy YLK 2430 min,
FHAdHOFf e e i, 418 a 7E W ise 14
KT50M AL SRR, sa IR o =T A/
FEFPARAEEL x 100% -
1.2.6 MTT# R Hep3B4a iiL3g 7545 0L

WA Hep3BAH M, Hf 45 2H 41 A B W 78
BOENRE LTS, M T 641 5+
M6 x 10°/4L), 24 hig e . 25 43 41 [6
1.2.4, §HRAANES. LR J51~4 dB&
FLMAMTTI G (W S5 mg/mL)20 w L,
BHT37C. COMMBAGENS% %M T Uk &t
WME4 h, HBWEASWEAL LR, A
DMSO 150 wL/fL, ZEZERZMTFH10 min
(B 7KFREIR) LA T4 58 R MMT TS, o
B AL ICSE (D yop o) H o BEHHFE I, 17T
o T 20 A AR A I 2 (%) 4B AR A
zz(Dwonm@;Fﬁéﬂ%ZﬂJ_Dmonmxfrﬁﬁéﬁqzﬂj) + D yoonmutma sy
x 100% .
1.2.7  FHRAEMmIR-224 ASOXTHep3B4a fiel
¥ 7809 %M

P18 H (4 ~ SJRIIE) B R (W B L1 i i v
S ENAFETFSPFEHE LS T o Hep3BAN AR &
BEYL T FRASOB miR-224 ASOJ5, BOW %A=
KA LI (292 x 10°4M) il 150 o LA,
i FH AL T S0 i 1 A T R B 2 0 R R S B
T o BUE S A I R RN, s AR
(V=D x d*x w/6)(D, d5rHCFMIRE TR EE
T/ INELAR) S R B AR L il Beia A
Mk, mFR6E G IR, BURFRE ., 2R
IR E . AR, HEQ@)S, o8 T
S ivIRd ZH 2 BR2EAREAE
1.2.8 R w40 i -F- 48 =

SRR AL 1.2.4, KA IREERD T ofLAR T,
L 7 X miR-224 TR . 2248 hJF IR

LI 5 R B B, SR PBSIE 21K, B
O 5 P . )51z H Annexin V-FITC .
T3] 6 T 3t 2 A SRS D0 5 2 200 o g - 1
JHTIE L
1.2.9 - A28 48 i Bcl—2 mRNA# & ik K-F

KBRS A TRIzol 24, HREL
RNA, W55 NeDNA, i2ISYBR Green Real
Time PCR Master Mixif 3 SZA 26 Y28 1 PCRT I
KrliBel-2 mRNA A . Bel-23EH 1514751
F Bl 5’-AACTGGGGGAGGATTGTGGC-3’;
TiF: 5°~-GATCCAGGTGTGCAGGTGCC-3, 2
&M 95 CAEME45 s, 58 CiB k45 s, 72 C
FEM30 s, 401G, LAIGAPDHAENINZS ., 7E
ABI750052 )% *F-5 _E A TPCRI .
1.2.10  #m) B2 28 fLBcl—27%& & #9 Rk KT

W AR JemiR-224 ASOf{Hep3B4HfL, &
FLSEE ARG & 4R U R H, £10%SDS-
PAGEH K5 7GRS, B BEHCEE 5 5% I g 93k
FITBSTZE Ml 137 CEFH2 h, IN—PiH BT
1 500% B BT A Bel-2 B sg PR fE4 CIR
B, 1 x TBSTZE M PERL10 min x 3¥%, i
BAR o AL B AR 1E i 1L AP R TgG(1 2 1 000
Fikt), B T37 ClRE2h, 1 x BSTZE ik vk
10 min x 3¥%, 8 FHECLAL2E & GG H /Y &
F4&. LA B —actinfE AN,
1.3 ZitFaE

K HISPSS 13.04¢ ik Ar Ge it v
THE TR (Yts) R, DAL 39800 LR
Student’s #a5, P<0.05N2=SA 53 HFE Y.

2 & B

2.1 Hep3BHARIMIR-2248 K% 1R

FIFH S22 E H PCREG I miR-224 ASO%%
YLLHFINTHRZE, 45 2P miR-224 ASORL L
miR-224 KBTI i TR, ZRAZIFE
X (P<0.05, K1),
2.2 PBE{EmiR-2241)5R %Xt Hep3BAHPETFIE &
Eap=A

e tmiR-224 ASOJ5, il 76 #PCR
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J5 VRGN & B mi R —224 () 2 38 5 % A I Il PR AR
(P<0.05, [KI2A), [AIBFMTTH A4 R R .
miR-224 ASOJ5 414 A 00 HE A BH 2 RAIR
Wi 22 R A G X (P<0.05, [EI2B),
2.3 BE{EmiR-224H) R iLXH& I Hep3BLH AL
B Fm

TE I LR A AR R . miR-224AS0%%
YeJE, Hep3 B 58 B TR R 0t B 3 R AIK
(P<0.05, [¥3),
2.4 PBE{EmIR-224) R IE X E K PhEIEEI =
i

ARSI T A AR B RE BB 2O 100%, 52
B 2E B & miR-224 ASORE & 54 YL 28 A g A= 1
BGRB8, 22 A e vt R L (P<0.05,
4.,
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Fig.1 miR-224 mRNA expression detecting by qRT-PCR
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Fig.2 Hep3B cells proliferation (A) and expression mRNA level (B) miR-224 of after transfection
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Fig.3 Colony formation rate of Hep3B cells after transfection
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Fig.5 Hep3B cells apoptosis after transfection detecting by MTT
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Bcl-2F A RIEHI RN

miR-224 ASO%:YtHep3B4UML)S , ¢
YeEBPCRM Western bloths il 4% 20 40 il 1 Bel -
2 mRNAFIBel -2 [ RA KT, 4R EHmiR-
224 ASOZHBcl-2 mRNAFIBel-2%K 4 15 7K -1
BART X BASORE YL, MHE LR AR E
X (P<0.05, K6),
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Fig. 6 Bcl-2 expression at protein level and mRNA level after

transfection
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B FMIRAMESE, AR & HmiRNAsY
AAERR SC R EY), KAA B miRNAsSi i
RV K529 107 T TR AR X e A X 8k, 07
I F N A miRNA S2BR b Al 4E i 58 [N 5
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SN R A4 M Hep3 B AT A%, {HmiR-224%F i
JEHep3BANAIIGSE . JAT-IITERI M ANTEZE

FRATE SE A FH 52 5 9 ' f PCRAG I e G
miR-224 ASO5%F M2 Hep3B miRNAF L, 45
REImiR-2247E 5 Yo b sz 2 B A0, P
HERAGIMFE L, XREPmiR-2247EH 24
MR & . RIET T RE R EEAEH . Bl
AR EWFFEE AT H i miRNA BT HE B I ASOK
WFSEmiRNATEZRML P A s 7 L R T
HE— 70 HrmiR—-224 % Hep3 B4R AL L BE AU S0,
AT Sl % YemiR-224 ASOFE{IHep3 B4 i
HmiR-224f9 1k, [FIHHR FHIMTT 7 A5 FAI
miR-224 192635 )5 Hep3BAN M A= KA 0, 4550 K&
PRFE e miR—-224 ASORY Hep3 B A7 1 4 W] i [
Ko BLAh, FRATiE FH w B P S 3 i W 58 3] i
YemiR-224 ASOJ5, Hep3BZHMTEFEI B L Xt
WEASOZH I Wi/l RSk 3R AT 7 35 44 P 52 56 1
—IPF SRR E e miR-224 ASOZH Hep3 B4 fitd Kz
I B R A AR R N R FRASO 4t 3, X
HPF I miR-2247F B IR A0 M E K Pl 5 R
BAER

AT I I YemiR-224 ASO4
Bel-2 mRNAFIEE /K-8 & F R X k8
miR 224 7] B i I8 75 B el -2 3 35 111 5% i 4
FEL R T, DTk Bk e R A A 4 BE RE T Y
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ZE AR, miR-2247F 845 Hep3 B3 58 A1l
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I T R BT BR AR, R I A R I AR R
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