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[ Abstract ]

migration of liver cancer cells. Methods

Objective  To investigate the possible underlying mechanism that miR-224 affects the
A luciferase reporter assay was used to confirm that the gene
HOXDI10 was one direct target of miR-224. qRT-PCR, Western blotting, and scratch wound migration assay were
used to clarify the molecular mechanism of miR-224 in the regulation of cell migration in human hepatocellular
carcinoma line Hep3B. Results

Hep3B cells than in human hepatic 102 cells (relative expression ratio: 1.679 2, P <0.05). Scratch wound

gRT-PCR indicated the expression of miR-224 was significantly stronger in

migration assay showed that transfection of miR-224 resulted in significantly increased ratio of migration
(80.12% 10 82.02% , P <0.05) in Hep3B cells than the cells transfected by miR-224 mimic negative control
(56.43% 10 58.33% ) and by blank vector (60.48% to 66.94% ).
control , the luciferase activity was significantly decreased in 293 cells with miR-224 mimic (0.633 2). miR-224
affected the migration ability of HCC via directly targeting HOXD10. Conclusion  miR-224 is involved in the

Compared with the miR-224 negative

regulation of hepatoma cell migration via directly targeting HOXD10.

[ Key words | human hepatocellular carcinoma; miR-224; HOXDI0; migration

Supported by the Natural Science Foundation of Chongging ( CSTC2011jja0634 ). Corresponding author; Wang Ge, E-mail; wangge70@ hotmail. com

FAT MR o R AR RS PN T 22 1 A, (02 s it

JEA R (hepatocellular carcinoma, HCC) — FHEANMIAYIRZR SR8 B BAYLELEA 20T T .

MicroRNAs J&—J&p A3 )12 I AR 4 % 5 AR /1y

TR LRI SR 5 00T o HOm AN R B TR T
)—KAERE, th JE P JL B SR 15 BT

[(E&MB] FPCTH A AR SRR (CSTC2011jja0634)
[B51E&] T [8,E-mail; wangge70@ hotmail. com

[HR4EHER]  hitp://www. cnki. net/kems/detail/51. 1095. R. 20140313. 1308. 004.

html (2014-03-13)

RNAs, il 548 mRNA Jp 71 3" i 4F G ity X T4 &5
B TERIE KR I R R ik , 2 5 2
Mg A LE R LR 22 A5 5 i, S A A g 2
Bl A B o KREBFSE & B, miRNA f9 59
FIEM HCC RRZFZFIT R VIA S il miR-122
A AR AN A SRS S A A K miR-34a 5



4536 %45 13 1
1366 2014 47 A 15 H

®O= E BE R ¥ ¥ IR
J Third Mil Med Univ

Vol. 36, No. 13
Jul. 15 2014

] c-Met FZhiEe , 10l FHHE: 40 i A (R 28 N5 7% miR-21
AN PTEN B35, A2 5P 40 i 1 26 K R R A
22257 1} miR-224 7 79 4H 2R 98 240 M o ) Y
ik, BRI IESE 2 5 T FHman i s sy M 1%
WRRRET . FRATRTHIRIBEE R , miR-224 348 AT AE
EZSTREIPEMEER TN EES T,

TE miR-224 i % Ak 22 #0356 R Hp O 9] 428 41 i
TR hemE T AT R AR SR R RIT R Y
WFEAR /D, T HOXDI10 32 miR-10b 152 59845 51
AR 20 i 00 1 28 RO A% RE YL R R AT B E
HOXDI10 1 57 8 i, , S8 0 HL A JF 8 40 B i %%
B . HOXDI0 & HOX H 8 S i 2 22— , & 4
H 58 AL T T B, 5 5 AR AL A R B AR
HOXD10 J& A () FF 22 26 35 BE 8 704 Y 3 i B A L8 19
KA A BT E R AN AR R A A 3R, R B iA RE
AN miR-224 #4528 \MMP-14 Fil UPAR 455E [H 1) 3¢
KT FRATE R R HOXDI0 & miR-224 % 15 %
JFIE 20 AR 2R TN R 1) PRI I

AHFFE S B B B PR A TH6AIE , FE4R T miRNA-
224 g2 JH-9E 240 B % e 0 04 vl RE AL, DA T SR HEE i)
97 HCC $RAE LS HLRE

1 HRSH®

1.1 miRNA ¥eJk B 5

i# 33 TargetScan , PicTar f1 miRBase 4% §ifi i i miRNA-224
AR LA
1.2 mAeicAn 2L LA A

N B2 293 A, TE A0 bR 102 LK JHF-4 200
Bk Hep3B( I ¥ 20 M A= 9“7 WF 58 B ) o 400 i s F DMEM, fin
10% H 4= 1f1.3% (HyClone /3], Logan, UT, USA) LA 1% B4tk
R(F&HR/HE%HZR) (Invitrogen A1) T 37 °C,5% CO, [ F4
.
1.3 wEkEHEE

XF 293 4Ry 2 2, ONC 4 (Xt IR < FE5E YL pYr-Mir-
Target-HOXD10-3U 4§ %5 & % ( YRBIO, ] F5 ) 1 miRNA NC
(GenePHarma, | 7) ; @QMI 4H ; 245 Yt pYr-MirTarget-HOXD10-3U
45 TR A hsa-miR-224 mimics ( GenePHarma, i), 4H %%
o 24 b 5 MBI 2 A W 142  Promega) 5414841
L, {5 i W22 5 2% ARG T A % ( Sirius single tube luminometer,
Berthold) K . %% K RIOCRBE NS
1.4 fmpst i

TEH BT AHIRE 102 LK i 248 Mak Hep3B, ffi ] 6 fLAR 4%
Fi, 2Bk 50% , {#i i Lipofectamine 2000 ( Invitrogen 723 7] ) Fl
miRNA NC  hsa-miR-224 mimics(50 nmol/L)  hsa-miR-224 inhib-
itor( 100 nmol/L) ( GenePHarma, |7 ) %44, 48 h J5 W& 41 jitd
FEABCRH I 205, T I et ST AT 3 IR
1.5 Sz epin

Hep3B #if i1 2>~ 4 2H, ©OMI 21 : 41 it % ] Lipofectamine

2000 + hsa-miR-224 mimics #4755 4L, @ MI-NC 2H . 40 s %
Lipofectamine 2000 + hsa-miR-224 mimics-negative control ( Gene-
PHarma, ) #4755 4% ; QIN £ 40 % ] Lipofectamine 2000 +
hsa-miR-224 inhibitor ¥ 47 %% 44 ; @IN-NC £ : 48 Jitu 5% ] Lipo-
fectamine 2000 + hsa-miR-224 inhibitor-negative control #f 47 %%
oo BeY 48 h 5 A0 MLE TR W RIPA SRR 1, B 5 15
%181 & — i (rabbit anti-HOXD10, Abcam), 1: 1 000,
4 °C 2 h, —Pi(alkaline phosphatase-conjugated rabbit IgG,Sigma),
1:10 000, % i, 1 h, GAPDH fE N2, fdi H] ECL Al i) £
M%7 15 5 (Amersham)
1.6 RNA # 3 F= qRT-PCR #&m|

fifi ] TRIzol (Invitrogen 23 w]) IE 2 UE RNA, 73066k
TAGI RNA REA R BEFNLERE , FE %) RNA SERAETEITIT A

qRT-PCR Al F#: M miRNA-224 F1 HOXDI10 f 7K 3, K&
WA e S a7 &5 (Toyobo 24 ), HAS) 700 5 & A cDNA,
FEEF qRT-PCR ikt b/ 1L Applied Biosy Stems) il
1.7 xR %R

Hep3B 4l #4753 20, D% H 4L : 4R JH Lipofectamine
2000 HEAT 56 e @QMI 2 : 40} R Lipofectamine 2000 + hsa-
miR-224 mimics Y1755 4% ; @MI-NC 4 : 40 i % Ji Lipofectamine
2000 + hsa-miR-224 mimics-negative control HEFTH#4 Yt ; @IN 4H .
AR A Lipofectamine 2000 + hsa-miR-224 inhibitor #F17 5% 4t ;
(®IN-NC £H : 41l ffy % H] Lipofectamine 2000 + hsa-miR-224 inhibi-
tor-negative control HF47 %5 Yy ; ©SI 4 : 40 M % ] Lipofectamine
2000 + siRNA-HOXD10 ( GenePHarma, | ) i 47 %% 4y ; (DSI-NC
2 . 4 i >R A Lipofectamine 2000 + siRNA-HOXDI10-negative control
(GenePHarma, |-f) #4746 0% . %44 48 h J5 ) Hep3B 201, /T
200 plL RSk TR ELRRE 24 h 5 LS4 HLIE RS 0L

TR = (dgy, = dyy ) /dg, x100%
1.8 it F ot

BAE UL & £ F , RH SPSS 16. 0 et rut . 4
IF1) 22 S R FH B R R T 22 904 o

2 #R
2.1 miR-224 EATJE mie & kA, 5 5 AT & 40 e 64
A AR

SEHF ¢S E f PCR K 285 5 B - 5 15 F FF 4 i ik 102
CRRX B 1) L, w40 il bk Hep3B 1 miR-224 =3k ik
(FHXFEIEMEE1.679 2,P <0.05)

1 Hep3B 4 A% %t miR-224 mimics, | miR-224 3
3, I TR S 56 A Y 240 Bt S 7% RE O AR fk . A5 SR UK AH
X} F MI-NC 41 (35 % :56. 43% ~58.33% ) 2= A4 (T8
#:60. 48% ~ 66.94% ) ,MI 21 (iT %% % .80. 12% ~ 82.02% )
Hep3B 4 i it1iE A% 68 ) W] 3458 (P <0.01, 8 1A) . 487K miR-
224 FR iy _E VRO LB AR U AR 9 F8 . ] Hep3B
A %E YL miR-224 inhibitor, Bk miR-224 {3515 /K 3, [RAE
ROJR S B I 20 e RS e T i A8 Ak, 45 3R W - F IN-NC 4 (iF
%K. 48.24% ~53. 66% ) L Je a5 A4 (i B %K. 58. 88% ~
66. 14% ) A, IN 4H (3T F% :40. 04% ~45.50% ) ) Hep3B 4
MRRAYIERS fig 7 B S N R (P <0.05,P <0.01, 8 1B), 3&H
miR-224 F 3K 7K -5 I 9 20 Ak i 12 A5 08 A K 3 AH 5K



5536 5 13 1

2014 427 A 15 H J Third

B O= FE B OK ¥ o R

Vol. 36, No. 13

Med Univ Jul. 15 2014 1367

A:#5 % miR-224 Mimic(MI) & Hep3B 2 .64 i 45 4 7 ;B : 45 4 miR-224 Inhibitor(IN) /& Hep3B 4a it 49 3£ 45 5%
E1 AESMNENEMEARITIBENNEN. (x40)

2.2 HOXDIO ;% miR-224 # H 4 ¥k B

15 293 i vp AL gL pYr-MirTarget-HOXD10-3U % 45 J5i ki A1
hsa-miR-224 mimics (50 nmol/L ), X} A8 £ 3L %% Yt pYr-MirTarget-
HOXD10-3U #i% 4 Jii 7 , hsa-miRNA negative control (50 nmol/L) ,
5 NC#1(23.98 +0.87) ALk ,MI 41 (15. 18 £0.46) 40 a1 525t
(5EH R FW (P<0.05), 2] HOXDIO & miR-224 154
8L 3L R, #F — 2P0 %5 JY miR-224 inhibitor (200 nmol/L) #iI
miR-224 mimics (100 nmol/L) 5| Hep3B 4T, ;1] HOXD10 ¥
TR, AR E]: 5 XA (MI-NC: 0. 141 3 £0. 065 6
IN-NC:0.139 1 £0.041 6) k%%, MI 24 Hep3B 1) HOXD10 2
K (0.079 3 +0. 021 5) FE{K (P <0.05), 1 IN 2H /Y
HOXDI10 /K- (0.209 7 +0.074 2) By B3 E (P <0.05,[8 2),
PE—UEH] miR-224 W] FAE R AL D] HOXDI0 335

1 2 3 4
HOXDI10(38x10%)—> s s s s

B-actin(43x10°)— S S — —

1:MI £8;2:MI-NC 8,3 :IN £2;4 . IN-NC 1
2 Western blot &Il Hep3B ZHfif1th HOXD10 & B &K%
2.3 miR-224 i@ id HOXDI10 B 3= A 55 2m JeL it 45
Ry it — A BB miR-224 2 5 837 ) 40 3T A% 19 1 A BL

H),4 Hep3B Uk FE 4t siRNA-HOXDI10 (100 nmol/L) , #1714
HOXDI10 {33k ; [ A 4% 4% miR-224 mimics (100 nmol/L) , i
miR-224 (Y KIE  WEE i 240 M 1T 7% R 7 0 28 A e o D9 52
IS 125 5L 2 B . F1 SI-NC 21 DA K75 (R 41AH B, ST 4 i 4 i iE 7%
e BB, IF H b 45 5 5 ML AL 45 - — 3 (P <0. 05,
K 34), kiR IEARSNE L siRNA 5% miR-224 mimics 1 3]
HOXDI0 {4335 3 AT 48 i s 40 M2 A% o

1.2

0.9} = L
‘Bqa- a
206}
H

03}

0
1 2 3 4

215
1:% @ #1;2.SI-NC 20,3 .SI 48;4 . MI 48
a:P<0.01,5 % g4t ;b:P<0.01,%5 SI-NC Zib#;c: P <
0.01,%5 SI 4Arkix
B3 SHEFEARTIBERTL



4536 %45 13 1
1368 2014 47 A 15 H

o= F B OR % ¥R
J Third Mil

Vol. 36, No. 13

Med Univ Jul. 15 2014

SI-NC 4

DAY

o
—e
o

o A — e

/1))

3 it

Wang 25142 55 2236 9 miRNA-224 811 £ F 4
TN -5 (APL-5 ) Ff4 ] APL-S (%% 5 6 1k o i
PESERFREANMII T . miRNA-224 76 L R0 iR b 78 2408
P miRNA 2 5098 (0 R A R . A g IR 5 S
(9 miRNAM FERFR P B SE Z . ARFFEE— R
TGS JF 9 240 MO T 7% 1 TT REAIL D , 45 SR 4R 5 ek
{14 miR-224 37 1k 7 P PR FA $E L R HOXDIO (433K 5
W AR LT RS BE )

HOXDI0 J& HOX JER FKG M 1 2 — , B h & —
Tl 20 i 45 22 i R L R W SE B, HOX
FIGIEM & LR p R TR E 5, %S
TR LAk [ E | 3 A B 40 0 A
MR PEEE  ABESERR . HOXDI0 af i) afe {4
Fifrsa 2 L Py 14 A R g e i . 5 4h, HOXDDI10 3%
miR-10b E AR, il s+ RHOC 520 2L B s 20
IERtRZ2RE S . AR ALENPRE 4RI R HOXDIO J& 7317
FE Y SR A ML O A (g 7 R 0 1 S Sl
TETSIN f) 0 35 R o A e T HXODI0, AR 5% i 7R
HOXDI10 52 | miR-224 ) 1 FEVRFAE , 500 JF 98 240 M T
%, FRWTEE HXOD10 2 5iEEaiEniEs . H
& miRNA ] $E 2B 5E [N 17 [R)— R 3 R A2 24~
miRNA P, T DAFESTHE T #5 S i e 40 B i 7% 117 #E
PR ALY i HOXD10 S Un ] s 4T 7 17
AT REAY IS 2 BRER 7 X T B — 2B RFSY

25 TR, AT SRR 78 P v i 2635 9 miRNA-
224 SE3HHE ] 4 F HOXDIO 25 42 T8 4 i 10 1 7%
oAl miRNA-224 JRIFSE S A I I ARA 7 90 TR B
ARG TG T TR REIT BRAR T TR S X AR R S B

ST A U

SE K-

[1] Wang Y, Lee C G. Role of miR-224 in hepatocellular carcinoma; a
tool for possible therapeutic intervention? [ J]. Epigenomics, 2011, 3
(2):235-243.

[2] Wang Y, Lee AT, Ma J Z, et al. Profiling microRNA expression in
hepatocellular carcinoma reveals microRNA-224 up-regulation and ap-
optosis inhibitor-5 as a microRNA-224-specific target [ J]. J Biol
Chem, 2008, 283(19) . 13205 —13215.

[3] Zhang B, Pan X, Cobb G P, et al. microRNAs as oncogenes and
tumor suppressors[ J]. Dev Biol, 2007, 302(1): 1 —12.

[4] Coulouarn C, Factor V M, Andersen J B, et al. Loss of miR-122 ex-
pression in liver cancer correlates with suppression of the hepatic phe-
notype and gain of metastatic properties [ J]. Oncogene, 2009, 28
(40) : 3526 - 3536.

[5] LiN, FuH, Tie Y, et al. miR-34a inhibits migration and invasion by
down-regulation of c-Met expression in human hepatocellular carcinoma
cells[ J]. Cancer Lett, 2009, 275(1) : 44 —53.

[6] Li Q, Wang G, Shan J L, et al. MicroRNA-224 is upregulated in
HepG2 cells and involved in cellular migration and invasion[J]. J
Gastroenterol Hepatol, 2009, 25(1); 164 - 171.

[7] Zhang Y, Takahashi S, Tasaka A, et al. Involvement of microRNA-
224 in cell proliferation, migration, invasion, and anti-apoptosis in
hepatocellular carcinomal J]. J Gastroenterol Hepatol, 2013, 28(3) .
565 -575.

[8] Ma L, Teruya-Feldstein J, Weinberg R A. Tumour invasion and metas-
tasis initiated by microRNA-10b in breast cancer[ J]. Nature, 2007,
449(7163) . 682 -688.

[9] Sun L, Yan W, Wang Y, et al. MicroRNA-10b induces glioma cell in-
vasion by modulating MMP-14 and uPAR expression via HOXDI10[J].
Brain Res, 2011, 1389 9 —18.

[10] Huang L, Ting D, Lin X, et al. MicroRNA-224 targets RKIP to con-
trol cell invasion and expression of metastasis genes in human breast
cancer cells[ J]. Biochem Biophys Res Commun, 2012, 425(2) .
127 - 133.

[11] Mencia N, Selga E, Noe V, et al. Underexpression of miR-224 in



5536 5 13 1
2014 427 A 15 H

LR N S S
J Third  Mil

Vol. 36, No. 13

Med Univ Jul. 15 2014 1369

methotrexate resistant human colon cancer cells[ J]. Biochem Phar-
macol, 2011, 82(11) . 1572 - 1582.

[12] Wu H, Haag D, Muley T, et al. Tumor-microenvironment interactions
studied by zonal transcriptional profiling of squamous cell lung carcinoma
[J]. Genes Chromosomes Cancer, 2013, 52(3) : 250 —264.

[13] Yao G, Yin M, Lian J, et al. MicroRNA-224 is involved in transfor-
ming growth factor-beta-mediated mouse granulosa cell proliferation
and granulosa cell function by targeting Smad4[J]. Mol Endocrinol ,
2010, 24(3) : 540 - 551.

[14] Pineau P, Volinia S, McJunkin K, et al. miR-221 overexpression
contributes to liver tumorigenesis [ J]. Proc Natl Acad Sci U S A,
2010, 107(1) : 264 —269.

[15] Myers C, Charboneau A, Cheung I, et al. Sustained expression of
homeobox D10 inhibits angiogenesis[ J]. Am J Pathol, 2002, 161
(6): 2099 -2109.

[16] Botas J. Control of morphogenesis and differentiation by HOM/Hox
genes[ J]. Curr Opin Cell Biol, 1993, 5(6);: 1015 - 1022.

[17] Boudreau N, Bissell M J. Extracellular matrix signaling: integration
of form and function in normal and malignant cells[ J]. Curr Opin
Cell Biol, 1998, 10(5) : 640 —646.

[18] Edelman G M, Jones F S. Outside and downstream of the homeobox
[J]. J Biol Chem, 1993, 268(28) : 20683 —20686.

[19] Cho M A, Yashar P, Kim S K, et al. HoxD10 gene delivery using
adenovirus/adeno-associate hybrid virus inhibits the proliferation and
tumorigenicity of GH4 pituitary lactotrope tumor cells[ J]. Biochem
Biophys Res Commun, 2008, 371(3): 371 -374.

[20] Sasayama T, Nishihara M, Kondoh T, et al. MicroRNA-10b is overex-
pressed in malignant glioma and associated with tumor invasive factors,
uPAR and RhoC[J]. Int J Cancer, 2009, 125(6) ; 1407 —1413.

(Ur#5:2013-11-29 ;& (6] :2014-01-26)

(B4 EE)

i 1 1000-5404 (2014)13-1369-01

R S AR FE T M AL AT 45 B 20 AR Y 968 1 51

T 2,1 B, AN, A W EFT AT O, &
AT )
[Sgim ] 1k s LLT- 2 RR 40 I D993 s MRT; CT 355 21
[HEESEES] R816.5 [ XHtREED] B

1 IERFER

B BAE,S50 2 R RO IER K 6 S R T
3AATT 2013 44 21 HARRBE B & HBALT 1AM 2 .
TKS AR 38, R WL S 5l SIS TR e — Ak, R/ND
10 em x9 em xS em, AN, 1 8 B, o, A MG s
I, TR B LB k. M2 R8s, TR stk vk, g
4/min, 4 J] 26 HAT FJEHE MRI A AR - 5k 58— 251 1B T2 4k
HA P, R/NLY 7. 81 em x 4. 58 cm, JIG AW, 371 5L i
Wi, AR K T IR T, 55 IRl WA REL T, 55
(1A B) ISR E A 55k (B 1C.D), 7 H 15 H
CT & Pk 7R - P I — 3R AH U e, R /N2 8.6 cm x
6.2 cm, PRI H b WA B X, CT {8 8 ~35 HU, Jif
B G AN, 73 5 i 3 (18] 2A) 5 365 ) e e rp B2 i Ak, Ly
IR B DOR W s Ak (18] 2B) o B 7E CT 51 ATk
(O L o= I N SRy S W AR ER U S S8 EA TrpL
WETR B2 T LR A SR TE B, RS, N R 57 £ 4 41
RHCIR, B — 2 A, 5 R4 2/10HPF, fo s 4 1k
SMA( ++ ) .Desmin( - ) . Calponin( + ) .S-100 8 ( - ) ,CD117
(=).CD21( - ) .CD23( - ) .CD56( - ) .S-100 Z ( +) .Syn
( +) Ki-67(50% ) .CK( =) \Dog-1( =) o JiEIZIKT: [Pek AR
GAENLEF AERE ML IR (18] 3) 6

[#EEEE] F I8, E-mail: wangge70@ hotmail. com

[fE5FEHAR] http://www. cnki. net/kems/detail /51. 1095. R. 20140618. 1744. 010.

html (2014-06-18 )

TREER

(400042 FE PR, 55 = 3B Kooy KB B e B ik A NBHIT 58 BT Pvfr s

AT, WI 248425 ;B T,WI 2435455 ;C. MR %R (3 hkH) R
¥ 4 584D MR 38 5% (1£ R 4 3RALIRE
E1 BRAREEMENSEFMAnPEEE LSS MRI RN

A:F42;B 3B
2 BREAREBMMAESEBABEERRD CT R

(F# 1385 )



