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HBx 11 5 miR-221 tif-ERa TiEZ HepG2 4 AT 141858

WRARAR LA R, g & B IRA (400016 Pk, R R -ER & 2 — B Be kg bl )

(=] HAY  #3T microRNA221 (miR-221) 7 LU AT 2 55 8% (hepatitis B virus, HBV') B AH 54 BT 21 it 9 ( hepato-
cellular carcinoma, HCC) H {2 DI HELL M HBV EeH4atd i) X 25 (HBx) iS5 miR-221 | JH e ¥E HepG2 41 iy S5 4 14 78
BaFHLH . Jiik  EEZH HBx IR 8¢ (Ad-HBx) JB e A JFHE HepG2 4 il , 945 5t PCR #ill] HepG2-HBx #fiifl rft miR-221
F ERa mRNA 35 (AR Ak ; Uit 2 41 M AAS I 41 i J5] 1, Western blot Kl M 2 42 /& o (estrogen receptor o, ERat) £ 11K
IKEAE A, 433 miR-221 mimic A1 miR-221 inhibitor ¥4%% HepG2 M0 )5 , 7¢ 6 & PCR Kl HepG2-HBx i jifi 7 miR-221
1 ERoe mRNA R3iA454k ; Western blot £ ERo 25 /K F-RIA4E L, 85 RT-PCR 5L ESE , adv-HBx J& %t HepG2 4fiffi
J5 ,HBx 7£ HepG2 AU = a2k ; /8 Yx 48 h J5 , HBx & [ 1] 3% L miR-221[ (495. 84 £61.16)vs(239.25 £21.15),
P<0.05] 344 ERa [ (0.24 £0.01)0s(0.61 £0.02), P <0.05] Ay 5K, [ AL 3F HepG2 41 itd 7 & 15 5
[(31.73 £3.53) % vs(56.08 +1.56)% ,P =0.01], miRNA ¥54t525 K Western blot JIE5Z : miR-221 # ] ERo 25 F ik
(P <0.05) ,miR-221 Ml FIE# ERa 25 FHAYFRIE(P <0.05) . #5188 HBx Al figi@ o [ miR-221 #ET N I8 ERa X T35
B AL P 2550 T AR A 0 40 L S 3 1A I ) i R-221 4 545 5L A 00 s 90 A4 S 80 P Y897 Vs i

[X#1W] HBx FH[;miR-221 ;IR 21K o; HepG2 4L ; 155

[HhEXESZES] R394.3;R730.23;R735.7 [rEttREmMm] A

HBx protein-induced up-regulation of miR-221 promotes HepG2 cell malignant

proliferation by targeting ER«x
Chen Juanjuan, Ai Jiangang, Huang Shifeng, Cao Ju , Zhang Liping ( Department of Clinical Laboratory, First Affiliated
Hospital, Chongqing Medical University, Chongging, 400016, China)

[ Abstract | Objective To investigate the mechanisms that microRNA221 (miR-221) promotes cancer
development in hepatitis B virus (HBV') -related hepatocellular carcinoma (HCC) as well as HBx protein pro-
motes HepG2 cells aberrant proliferation through up-regulation of miR-221. Methods Recombinant adenovirus
with HBx gene (adv-HBx) was used to transfect HepG2 cells. The changes of miR-221 and estrogen receptor o
(ERa) mRNA were validated by real-time fluorescence quantitative PCR, and the protein levels of ERa were
quantified by Western blotting. Cell cycle was detected by flow cytometry. miR-221 mimic and miR-221 inhibi-
tor were used to transfect HepG2 cells respectively. The changes of miR-221 and ERa mRNA in HBx-HepG2
cells were determined by real-time fluorescence quantitative PCR, and ERa protein levels were quantified by
Western blotting. Results RT-PCR results confirmed that HBx was highly expressed in HepG2 cells after adv-
HBx transfection. In 48 h after transfection, HBx protein enhanced the expression of miR-221 (495.84 +61.16
vs 239.25 £21.15, P <0.05), decreased ERa at protein level (0.24 £0.01 »s 0.61 £0.02, P <0.05),
and promoted aberrant proliferation of HepG2 cells [ (31.73 £3.53)% vs (56.08 £1.56)% , P =0.01].
Cell transfection and Western blotting results indilated that miR-221 decreased the expression of ERa protein (P <
0.05) while miR-221 inhibitor increased it ( P <0.05) , which suggested that ERa might be an important target
of miR-221. Conclusion HBx may decrease the protective effects of ERa against HCC by up-regulation of
miR-221, and then promote aberrant proliferation of hepatocarcinoma cells. miR-221 may be a potential target
for hepatocarcinoma therapy.
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181 2 BT 48 %5 7% ( hepatititis B virus, HBV) 5 i
S ST A2 0 5 R %5 DT, 2 240 B 9 (hepatocellular
carcinoma, HCC) KA FE R K E 2z ", 7R
[, 18Pk HBV YL E oy HCC By BRI, & Fh st i
25 2 W a8t 1% 27 2K ) ¥4 TT B0 HBV 8% 4L A1 56 1k BF
2, HBV SEPZRASAY X 4 1 (HBx) /24 HBV f%
R BURE A2 —, HAT R S 5 40 R A
- FUIM T 2 Fh D) RE , 7 HBV B 8um ot frh &
EEa N (S Y (E WS Wy 7 Sy B 3 R S T
TR AR HBx B AILH] 245 1 HBV 8L B0 i G4

HCC 1 & A= HAT IR I 0914 30 4F - 55 % HCC 19
KR Ttk HCC 7 B WML i 2R 2 el
1.5 ~11: 1, HCC % A= v B Sk g 1 5300 s e N kg 38 43
S ZE X HCC B oA e, Hx it i
FHRS TEMER R 32 1A (estrogen receptor, ER) /-5 A6
e FHIWEIE Bn, B R 2K o (ERe) S ME R
RAFERT HCC 4P PERL R 9 ER A ERo iR 7] 5
HBV 5 5 3L A B : ERoc 7] 38 53 JF 40 Jf A% R 1--
4o (HNF-4o ) #] HBV LR (%55 5%, 1 HBV ZifiBiy X
B AT DL — Bk BE AR5 O BRI ERoc 75 SR T
PEPTIOT A RIS R IR IR S 2 2 44 25 ) R T
WMEEARIT R Lot HBY #4735, & Bl HCC 1 X
B A

MicroRNA ( miRNA ) 2—25K 20 ~ 25 MEH BRI
4w RNA i it 45 A& T AL mRNA % 37 R BIEIX
(3’-untranslated region, 3'-UTR) | [&f# H. mRNA a§ 41
BRI s P L R s P ok M BT
g5 R, HBV YL M et HCC h HBV [WfF#E S
miRNA 53 3k AL L B mrseiiiE 7 HBx
5 miRNA 2 1) AR S E D 3R B0 v sl
J Pk miRNA Dhfig 2 i 5 HBV JRYLAH CH: HCC (9%
e R REIAOC . A A WESEUESE miR-221 W] i
145 ERa mRNA 3'-UTR 454 M e 5% 5% J5 K B R
FLBRIEE A P ERa 383610 1)

ARSI AUE 1F HBx JiRfps 228 HepG2 4 fift , WLEE
miR-221 fl ERa ik AYAE1L , #15F HBV YL ST
e (0 5 T

1 HRSH

1.1 ##
JHF 96 4 M Bk (HepG2) Hi 7 #k A 3C K 2 W it 28 52 S 88
MEM 41l fifg 5 37 5L A i 2 1l 3 ¥ B 32 [ HyClone /A 7], HBx i

JREE(PFU iy 1.0 x10") X} B2 11 GFP (&2 J6hn%s, PFU ol
1.25 x 10" ) iy |- Vg A T B 2 2 TR BB A B A ) A B,
RNA 28GR H & [ Promega /A7) ,SYBR® Premix Ex Tag™ 11
J ROX Reference Dye II Iy H TaKaRa /A ], PCR 5|¥7E i
RN S M, PI( Propidium lodide, ) Y4 %% & RNase A ( RNA fif
A) ) B Sigma 23], ERa — ¥ B 3 & R&D /A F], microRNA
12 B ) & microRNA [ # 5% i 7 & . TagMan MicroRNA
AssaysK i 7] £ M TagMan Gene Expression Master Mix I Ity
A Life Technologies™ /3 ], miR-221 mimic, mimic negative ,miR-
221 inhibitor, inhibitor negative [ %% #4if 7| ( HiPerFect Transfec-
tion Reagent) Il H QIAGEN 2\ ],
1.2 Zmffds kA HBx Mo & A 2 HepG2 4 f

HepG2 Al JH & 10% Jif 2k L 1) MEM 153, T8 5%
€O, 37 CHHAII; I%. 4L 1.5 x 10° 40l 6 FLAR,5% CO, .
37 CHFR 24 h e A Ul A T 40 M /R e 48 h ) IRk e
GFP 2 205 S0 2 11 28 3K 1 L, 41 I gk e 2803 0T R AT J5 S 52
D o
1.3 RNA # 3 4= RT-PCR #n HBx mRNA & & ik

43 $EEL HBx MR35 2 . GFP S IR Mo 23 JEk e T2 4 1 4 HR
(fAIFR CO 41 ) HepG2 41 fifd i) &5 RNA, #£47 RT-PCR, 51 ¥ H
Primer 5 #4311, N2 2L B GAPDH (1 [ i# 514 :5'-GAGT-
CAACGGATTTGGTCGT-3", F i 51 #: 5'-TTGATTTTGGAGG-
GATCTCG-3' ,F=¥ &l 217 bp, HBx [N FiE5 4 :5'-AC-
CGACCTTGAGGCCTACTT-3', FiiE5|#):5'-GCTTGGCAGAGGT-
GAAAAAG-3', =¥ K &l 179 bp, #2HUE RNA, #E1T RT-
PCR, PCR JZ Jij 514:95 C #iZ5 44,5 min;94 °C,30 s;60 C,
30 ;72 °C,30 s, 4k 35 AMEIF,72 °C,10 min,
1.4 37X 2 iAUs M HBx 5% 7 *F HepG2 2m i 38 4

W ey HBx IR X IR GFP 2 & CO 41 HepG, 4
M, 1 x PBS ¥ 2 K5 ,70% Tiive i 2 1 4°C [ g b . L HLTT
FRRLHE, 1 x PBS Yk 2 RAHME, N A 50 wg/mL PI(#LALT
) .100 pug/mL RNase A(RNA i A, BUAI) 4 1 x PBS 500 ul,
1B5],4 CHOEIFE 30 min, ] BD x4 {0 , 38 13 Mod-
ifit A1 40 A A A5 A I BT 00 7 3 3R TR 2 x 107 4
Jions
1.5 ®A&ZF PCR 4N ERa mRNA 9 %4

P B PCR (N 25 [ 91F) -1 RT-PCR, ERa 9514
Primer 5 % 4 % i, ERa 9 [ % /& %1:. 5'-GCACCCT-
GAAGTCTCTGGA-3', T iiif £ %1 5'-GATGTGGGAGAGGATGAG-
GA-3'. 444 RNA F28% 5 cDNA , JZ 55 5 46 14F 237 C, 15 min,
85 C,5 s, RIG #1798t 2 & PCR, PCR [ i £ 14:95 °C,
30 ;95 °C,5 ;60 C ,34 540 AEFF
1.6 microRNA 3 B F= 3¢ % % % PCR # M miR-221

g R A

43 4 B HBx i 9% 5 . GFP X IR IR 22 il g & CO 41

HepG2 4HH111 microRNA JF3E4T microRNA 1) J 3% 5%, Uik 55 4%
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FUnF 16 °C, 30 min;42 °C, 30 min;85 °C, 5 min;#R )5 ABI
Prism7500 #Y5G5E it PCR ALHEA 796 E ik PCR 974, 25 4F
T:95 °C, 10 min;95 °C, 15 5;60 C, 60 s;40 5F, PCR Jx
A5, A M4 41 miR-221 1 U6 19 Ce {f, e Jm Bt Y 27
(ACt= BB miR-221 (1 Ct fH-NZ U6 1Y Ct {H) ¥ 43 #r
miR-221 YA 3k o
1.7 Western blot #| & %77 /& ERa %& & £k 0L

Wi HBx B 75 . %F IR GFP B 7 & CO 41 HepG2
YRR E R 1, BCA R 1 I iU R) & T e AR Mk B, K
34T Western blot, 437 3T A ERa(4: 10 000) Filili 41 B,
ZHi(1:3 500) Ak AOLIERN ERo 3 1R IAFLL
1.8 miR-221 mimic #= inhibitor 4% % HepG2 2m i 5+ 44

M ERa & & & A

HepG2 4 g AAEFL 3 x 10° 4kl 6 FLAR , #libim 7 B kA7
HepG2 /ey , i FRFE ILAFI VAT 45 6 wL #2445 +4.5 pL
miRNA (miRNA Z FE N 2 wmol/L) , 43 4% %4 miR-221 mimic
mimic negative, miR-221 inhibitor. inhibitor negative, 5% CO, .
37 CHE3F 48 h Jm, U4 i 5. 26 1, Western blot £ 1l] ERo 25
H IR
1.9 %uitF 4547

AT S 2 AT 3 UK, SRR £ s RO, ISR
YRR ¢ Ky, 3 20 92 30 A B0y Lo B Oy 22 930 e
q L5, AT B GETH 27 0 A KA SPSS 17. 0 Heft L kAT .

2 HR

2.1 R AR AR ALK HBx 42 HepG2 2m it v 44
Fik
GFP %ot HE 5 75 /&% e HepG2 411 48 h J5 , 39 . s T
WS S BRI e R A 85% L (1)

A8 AL B S8R MLR
B EARKEEL HepG2 MM 48 h FEHME  ( x100)
2.2 HBx f& HepG2 4m it i 4 ik
RT-PCR 3IF 52 HBx JIf 95 7% B ¢ 5, HBx mRNA (0. 80 +
0.02) #F HepG2 4 fu N S0 R E , 4551 WLIE 2,

1 2 3 4 5 6 7

500 bp—
400 bp—
300 bp—

200 bp—
100 bp—

«GAPDH(217 bp)
«HBx(179 bp)

1:474; 2: HepG2-HBx mRNA; 3:HepG2-GFP; 4:HepG2; 5 ~7:GAPDH
E 2 RT-PCR il HBx mRNA 7= HepG2 5%

2.3  HBx #gsm &2 HepG2 4m it J&) 21 648 35
HBx Fil GFP [lit55 224 HepG2 48 h J7, BD i 241 i (XA

A5 CO AL, Y GFP IR i i G, 191 JCW] i
AL, G W A2 1k, S W d el AR fE (P >0.05) o k]
R X R 7k HepG2 248 0 J] 39 Fr) A8 A TE 52 0 , AT HEBR: ik
TR B 0T JE S B S 5 5 GFP R GL 2 AR LE, R HBx i
JAFERIA I S W1 B m (P < 0.05), G, W1 Wk (P <
0.05) , T G, T84k, $7% HBx W] {g i JT 9 4 o 4 5, 45 58 L
*1.

&1 HBx jRmEX HepG2 HMEMAIFM [n=18,(2x5)% ]

Eibll] Gy G, S

HBx 4 35.92 +1.56* 8.00 £0.00 56.08 £1.56*
GFP 4 60.34 £3.41 8.00 +0.00 31.73 £3.53
CO 41 59.61 £2.59 7.97 £0.05 32.41 +1.48

a:P<0.05,5 GFP 41tk

2.4 HBx BJm a2 ATt miR-221 &k

HBx 1 GFP Jiips 75 43 il e HepG2 ZH M5 , £ FQ-PCR 5
MIESE , GFP B # R UL2H (239. 25 +21. 15) 5 CO 21 (206. 50 +
37.84) miR-221 R IXTCHH B AZ 4k (P > 0.05) , AT AT LA HERR
BRPEEEAS B X miR-221 3835 (1952 1 ; HBx i 95 3 8 Y4 41 miR-
221 PFRIKA B ST GFP R 82 B YL 41 [ (495.84 +61.16) ws
(239.25 £21.15), P<0.05],
2.5 HBx MR 4474 ERo 25 & K- FGE T AL

HBx . GFP B # 8L 5, GFP £ [ (3.34 £0.91) x107° ],
FICOZ[(4.71 £0.97) x 107> ], HBx £ [ (4.38 +0.85) x
10 7 141 ERa £ mRNA 7KF-25 53 o4 12 5 (P >0.05) ,
1M Western blot ;] & B{ HBx #ll il ER« 7 2 H /K 8 £ ik
[(0.24 +£0.01)wvs(0.61 £0.02) ,P <0.05], 455 L& 3,

1 2 3

T Eew
[ e
1:HepG2-HBx ;2 : HepG2-GFP;3 ; HepG2

3  Western blot #&l) HBx fRi%H 554 HepG2 A/ ER«

EEAKENRIE
2.6 miR-221 #) mimic #= inhibitor # % %7 5 ERa #
Rk T A

miR-221 mimic ¥4 HepG2 il J5 , ERa 7E 85 H /K- 1k
T (0.20 £0.15) ws (0.02 £0.04),P <0.05 ], %Y miR-
221 inhibitor J& , ERa 7E 8 K P33k FIH[ (0.61 £0.03) vs
(0.41 £0.02),P<0.05], L& 4,

1 2 3 4 5 6
——— — - CE— ——— ‘*ERO((65><103)
[ —— e < C \PD[](35x10°)

1:miR-221 #4004 ; 2. miR-221 KL 504 1A bk 5+ F& ;3. miR-221 47 4]
F54 :miR-221 44 7 B b3 B8 ;5 45 42 X A 2T PR 6. % G 2 R
El4 #3% miR-221 fj mimic 70 inhibitor /5 ERa #15% %

3 itig

AHFFEEERAR 7S, HBx 3 Al 13 miR-221 Jf:4l
il ERo 8 H #9315, miRNA Fe Qe 5256 i — 20 e
ERa AAE/E miR-221 i) — N E 2R A, S
HBx JiRfi 7 il . & fe 2 HepG2 ZHJfeh G, 3910 S st
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J&, $78 HBx nfigidad b8 miR-221 #Eifi T 8 ERa X}
JHF 98 1 O - 2550z T 02 2 I 968 200 B S i B g, B )
miR-221 [ 5 W ELAG I il FF98 40 ML B4 5 0 IR T T TS e o

RBFFE2E B4R, B4 HBx R 5 HepG2 4
5 PR R & A= G, ~ S WIE R, 4278 HBx [ Af
W R R AR HepG2 4851 , 1% 5 5 BT 48 1Y
HBx & (3@ 1 1 ] miR-148a FiAME 7 HepG2 4l 5
WA B gk R — BN . ARWFSE BE—IESE  HBx
HEAT I miR-221 BRIk, EFOAPIEL: A
HCC 7 miR-221/222 3k |9 ; miR-221 3 5 7] {i¢
I A TR E HepG2 4 g, i 323K 1) miR-
221 {2k HepG2 £ A5 7 5 10 A [ Bt 485 4 14 anti-
miR-221 WAl HCC 41 g 3 5 4 F Ho R 1=, IF 4
K HCC /NRA 779 0 F A3 HBx 2K 1 7] s
if BIE miR-221 13R85 5 HepG2 4 il & A WPk 4
FETAR U A VR

J& SR S0 i — A E 52 T 4] HBx R e B JEk g
HepG2 2 L) v] T~ # ERa 2 (%34, X 5 A7 i 5%
it HBx W] DL—Ffife B4R 1) 75 X R 8 ERa 1R 34
SE—Fwt S FRATHEN 5 HBx i SR R R R R
Fyad FE e, HBx 25 [ AT Gl i A i 42 1l ERa 26 1
FFIR ] ERe 8 6 & AR 74 Fi e 1F
9 & A o TE — A Ak R DR R A4 oy B AR
ERa JE [ mRNA 3'-UTR | & A P~ miR-221 4551
S TR A 32 [ E 7 98 0 A 5T 4 52 56 1o E 52, miR-
221 Wit 5 ERa mRNA 3'-UTR 454 i 16 % 5 J5 7k
V- EFE ERa K, il e G, ~ S FEEMfin# ERa
PR LR A i o Pt TR AT TR < 7E HepG2
e h ERa P BE 2 miR-221 py— P EEHERH, 5
LB — 2 UESE , miR-221 mimic AJZE&E K- LT
P ERa 92234, T miR-221 inhibitor 7] |-i% ERa &1
FBIK o VA R Z5 RN AR PR 40 i b, miR-221 \f
BB ERa 323k, miR-221 W] REiH & 5 ERa ¥ 3'-
UTR 45 A 1M FLAS ERa 115, T ERa 7E 25 17K
VB FE T, HXF miR-221 i ERa F 51
BARPURIAA Rrdt— 25 .

ABFFEAEA ML K- UER] T HBx 7] 3 44 35 5 miR-
221 iKW N ERa 23k, T AT i 1 T 98 ERo X
R R ORI PR S5O0 T AR R e A A o AT 45 SR e
— WS¢ HBV JBYe A0 Xk HCC BY K A WL T —
ASHYIA S IR Bk HBV &R 4H ¢ HCC (14T
TG RSP TV AR R AT
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