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FEE BT Behes = B g B 2001 47 10 F 282005 4F 7 7 144 BilJiT9 BE TR VISR 4 T 4l 2UR i 55 41 20 B AR 2 i % 2 ~
5 cm FRA, Real-time PCR 24047 144 Bl T4 4 R 55 41 miR-10a (UL R . 72T 41( QGY-7701 \Huh7 .PCL/PRF/
5)HFE YL miR-10a B, Real-time PCR ¥EAGINHE 4L 5 40 miR-10a (357K - ; CCK-8 A it 363K miR-10a (179 40 i
BB FE K, 3 A A ARAG I 3 2635 miR-10a AY 58 200 M6 A4 U8 T R 40 i 8 3075 A= W0 1% 8,2 T 9 LA Western blotting 46 i it 46
15 miR-10a PRI s 5 IR 1 B2F3 (9 ak . 48 R - S s A0 4UMT LL, TP 41 40P 9 miR-10a B R EIAL ( —9.89 +
1.68) ws( —7.84+1.97),P =0.000 ], %7t miR-10a H4UY) /5 HHE A A1 2 o miR-10a (Y3RIAFEFL YO0 BN RNA 215055 H
ARG 16 5424 . 13235 miR-10a 7] B & 14 7 #9402 QGY-7701 .QGY-7703 . Huh7 .PCL/PRF/5 .HepG2 . BeL-7402 |
SMMC-7721 )EY3EFE( 2 P <0.05 ), F:5 1 AT 40 M 40 M 1307 G, /S ABH I (B A BB ST A & AR T AW (s Bkl
M E7R E2F3 S miR-10a 7] BE 1) 405 F, Western blotting A8 ] i /R 18 & 75 miR-10a 7] B & 30 %1 FF 98 40 s E2F3 A9 ik
[(0.50£0.12) 25 (0.79 £0.21),P <0.05 |, £+ : ANFREAZI R miR-10a, # Yt miR-10a K1) 5 2 FhT 40 04
B2 2 W AN, AL AT AE S miR-10a $010 VR A4 SRR 1 E2F3 Jf-BEAG R 4 M 4 i B 01 T G, /S WA 6.
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MicroRNA-10a inhibits hepatocellular carcinoma cell proliferation through
targeting E2F3

Zhao Kai', Wang Chunmei'® , Cao Xuetao'*( 1. Institute of Basic Medical Sciences, Chinese Academy of Medical Sci-
ences, Peking Union Medical College, Beijing 100006, China; 2. National Key Laboratory of Medical Immunology &
Institute of Immunology, Second Military Medical University, Shanghai 200433, China )

[ Abstract ] Objective: To investigate the role of microRNA-10a ( miR-10a ) in hepatocellular carcinoma ( HCC )
growth. Methods: Paired HCC and adjacent non-tumor tissue specimens were surgically collected from 144 patients who
were diagnosed with primary HCC in Guangxi Medical University-Affiliated Tumor Hospital between October 2001 and July
2005. HCC QGY-7701, Huh7, and PCL/PRF/S cells were transfected with miR-10a mimics or scramble control miRNA.
The abundance of miR-10a in both tissue specimens and transfected cells was quantified by real-time PCR and E2F3 pro-
tein in transfected cells was assessed by Western blotting. Proliferation of the transfectants was assessed by a colorimetric
cell counting assay. Cell cycle progression and apoptosis of the transfectants were assessed by FACS. Results: The abun-
dance of miR-10a mRNA was significantly lower in HCC tissue specimens than in normal tissue specimens ( —9. 89 *
1.68 vs —7.84 +1.97, P =0.0001 ). HCC cells transfected with miR-10a mimics had miR-10a abundance 16 times
higher than both wild-type HCC cells and HCC cells transfected with the control miRNA with scrambled sequences. Over-
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expression of miR-10a resulted in significant increases in suppression of HCC cell proliferation ( P <0.05 ) and G, phase

arrest. In contrast, overexpression of miR-10a had no influence on apoptosis of HCC cells. Bioinformatics suggested that

transcription factor E2F3 might be a downstream target of miR-10a and the expression of E2F3 in HCC cells transfected

with miR-10a was significantly lower than in wild-type HCC cells and HCC cells transfected with the control miRNA
(0.50 £0.12 v5 0.79 £0.21, P <0.05). Conclusion: MiR-10a may suppress HCC cell proliferation through G, phase

arrest in an E2F3-dependent mechanism.
[ Key words ]
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TRIzol , Vybrant i Tk A7 &304 B Invitrogen 2%
A, Interferin siRNA %% ¥ i 57 1y H Polypus 2\ F,
miRNA 7T RS H Applied Biosystems 23 F] , Pri-
meScript RT-PCR Jz %% 5% 15| & . SYBR Premix Ex-
Taq ¢ 62 & PCR K &4 H TOYOBO /A l,
miR-10a B HI( mimics ) S X B/ RNA 1 [ )M
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IR &8 B Dojindo A H], BT E2F3 B4l A
Abcam 23 F), 40 il 4 f# W CLB 1 H Cell Signaling
Technology 2\ Fl .

DéEE H# PCR Y Cyclerl. 5 W H Roche 23 H],
IBATHAF AL 73 BT 8 E 0 Lighteyeler 3. WU
SR MR FE LR Synergy W H BioTek /A ], iz
PR REAR S WA F S Gen 5o FACS LSRIT i
A B BD 25, 3 FACS Diva sofi-
ware Fll Flojo6. 7.
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Tab.1 Clinical characteristics of 144 HCC patients from
Affiliated Tumor Hospital of Guangxi Medical University

Variable n( % )

Gender

Male 126(87.5)

Female 18( 12.5)
Age( t/a)

Median 46

Range 30-67
HBV

Negative 10(7.0)

Positve 134(93.0)
Cirrhosis

No 40(28.0)

Yes 104( 72.0)
AFP

Negative( <20 ng/ml ) 48(33.3)

Positve( >20 ng/ml) 96( 66.7 )
Tumor size

<3 cm 110( 76.4)

>3 cm 34(23.6)
Tumor number

=1 125( 86.8)

>1 19(13.2)
TNM stage

[and II 70( 55.6 )

I and IV 64(44.4)
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1.3 Real-time PCR # M AT 5% | J& 55 40 22 VA B AT
& 4m I P miR-10a #9 & &

K H TRIzol iR H2 UM B 19 N i s 55 4L 21
FUHFEATME AL RNA. R SYBR Premix ExTaq ¢
SEHE PCR X & Fl LightCycler {3 #% E 17 #24E F143
Hro miR-10a 93 5% 5% 51 ) )5 51 : 5'- GTCGTATC-
CAGTGCAGGGTCCGAGGTATTCGCACTGGATACGA
CACAAA-3"; miR-10a 1Y & &5 ¥ L iF ¥ 3. 5'-
ACGTACCCTGTAGATCCG-3', F i J¥ ¥1: 5'- GTG-
CAGGGTCCGAGGT 3", U6 WikE 5| ¥y FF 4. 5'-
CGCTTCACGAATTTGCGTGTCAT-3' ;U6 E 514 I
W% %1 : 5'-CTCGCTTCGGCAGCACA-3", F i ¥ 91 :
5'-AACGCTTCACGAATTTGCGT-3', % = ¥ k47
DNA ¥4, W 55 UTF 194 °C .15 5594 °C .20 s,
55 °C .10 5,72 °C .10 s;40 KAEH;72 °C .10 min,
FEUGE 8 PCR BEMARAS ) Cr AR 25 % AR df U6
Ct{H 15 ACt, T %% 40 JL h miR-10a Y 3 35 &R H
27T B I A 2R AR T miR-10a 3R 3k £ LU
log, transformed 15 1 RILA log,2 **“ 115 ).

1.4 mhe3Efcqe miR-10a BEdhdy o 45 4

P98 40 M 2 ( QGY-7701 . QGY-7703 . SMMC-
7721, Bel-7402 . PCL/PRF/5 . Huh7 . HepG2 ) 1] &
10% BG4 L35 79 RPMI-1640 1532 , HEK293 T 41 fifs
4 10% a4 175 09 DMEM 353380, Y98 T 37 «C .
5% CO, 1A R IR A%

W A F X H5 A K TG b 3R R A R B R T
12 FLEGFRA, BEFLANAE R 2 R 3 x 10° 4™, B4 4=
KRG R 2 50% I, K 2 P, —2H ) miR-10a
ML G dl, — 41 X RO NC O 4L, s B & A
miR-10a A FIXT IR /N RNA 9 Opti-MEM 55 3% 3%
YL | [RIA AN Interferin DA 5 56 Qe %, %%
YLt BE L miR-10a AAUH) B X B/ RNA Y249k
JE4°5 20 nmol/L, Interferin & 4 wl, FEYL 48 BY 72
ho SEERTEES 3 IR,

1.5 CCK-8 &A% AT & 2m R 38 78 4%

Z: R CCK-8 27 & 1d W] A5 A 0 . JH-9s 40 P
Yt miR-10 a B Mk X5 HE /N RNA 72 h J5 , #55%
Yl 2 RN HE A9 200 4 HE AN O B 2 10 A~/AL
AT 96 FLEE IR (100 wl/FL ), A E 3 4
FATEL,3 ~4 h JE, AR AE LN EE JS DA 100wl 1640
SERREFRWE .CCK-8 10 pl, & 37 °C 5% CO, HiFAH
BiF% 2 h, BRI E D,y (. LI ERE 3 K.

1.6 73X 20 B A A M AT i 2m Ae JB) 20 2 2m I 8 =

S L SO ARG 0 - P A R A O 72 b WO

YU 2H 0T B A 40 i 3 ] PBS BRI —i , BE 5 8

75% W LT 4 CEE 1 he [82 )5 B4 H PBS
YE3 W, AT 40 pg LAk N BE ( propidium
iodide , PI )#1 100 g RNase A () PBS 1 ml., /5 {fi
FH FACS Calibur it =X 20 A ASCR 00 48 At S 19, O H
FACS Diva A At . e s 3 I

AR TR I AN Y 48 h 2, Bk
2RI HE A 41 Mg 22 S e i B S , 4% I Vybrant
PR T AR & 1 ] 384, BT FACS Calibur it 2
1 (SRS 40 98 T, 9 FH FACS Diva #4453 B 4%
i, SCHEAE 3 K.
1.7 Western blotting #- AT & 2m fie F E2F3 9 &k

FIHA P15 JE 2= P 3 TargetScan( http://www.
targetscan. org )EA T A YI(F B2 T, 43477 i 7R miR-
10a A REMYHE ST R s A F E2F3

AN e 72 b e, WOBE RS Y 41 RNt B 2H 440
Ji, P40 i 24 i T 24 i 40 D . BCA 320 5 2 P4 ¥k
J 050 pg & H 4 8% SDS-PAGE 4 B )5, i &
PVDF Ji, % & B 1 h, 20 90 in A E2F3 $i 1k
(1:2 000 ) .B-actin HLIA( 1:10 000 ),4 CHEF LK,
Ve E it E AL B ARG ) b, EWEEE 1 h, Uk
fi§ i 5 F ECL 35552 . Gene gnome SR & A 314
FH Image] FAFHATIKEEAE 04T . SLHH R 3 K,
1.8 %itsam

Vi SPSS 13. 0 Gt BdE LA « £5 TR 2k
FHECXT B8 ANECT 1 ¢ K36 53 AT 808, L P < 0. 05
o P <0.01 BREFAGIFEE L.

2 # R

2.1 miR-10a £ A AL PALE A

Real-time PCR K0 144 151 BT 95 H8 & 0 98 40
25 9 55 4 21 b miR-10a fAHXT 263k &, 45 50 ( &
1)@, 20 miR-10a 2635 B A% T e % 6%
T HZ( -9.89 +1.68 ) vs ( —7.84 £1.97),
P =0.000 ].
2.2 #4 miR-10a B4y )5 AT 5% 20 Aeid & X miR-
10a

| FH Real-time PCR KGN 4% Yeg X HEZH DL f2
2% 40 P98 40 M9( QGY-7701, Huh7 #1 PCL/PRF/5 )
o miR-10a FYAAXT ik i, 25 50 B 2) WoR , FE e
AN miR-10a Fi5 X R 28 (411 16 542
e
2.3 itk ik miR-10a #74) A 5% 40 i3 74

T FSE L 263K miR-10a X 1985 20 B 10 58 ) 5%
ey , ] CCK-8 T2z 2 20 Rt e 2 448 it 1y 34
K ZERCE 3) R, 5XFRAE L, £ 3238 miR-
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10a 4 2 A I 98 40 2 ( QGY-7701, QGY-7703, Bel-
7402 ,SMMC-7221, Huh7 , HepG2 #l PCL/PRE/5 )
A2 2 B E S5 P <0.05 ).,

*e

miR-10a relative expression

1 144 GIRFEREREFSARMAEAAG
miR-10a B RAE
Fig.1 miR-10a relative expression in 144 paired
HCC tissues and adjacent nontumor tissues

N: Nontumor tissues; T: Tumor tissues

" P<0.01

| hlank R = 1
= 20 o W miR-10a mimics I
% _| *%
5 16t |
(="
z
o 121
Z 4f
= a= -

0
QGY-7701 Huh?7 PCL/PRF3

B2 %% miR-10a B EI AT T RE miR-10a
Fig.2 miR-10a was over-expressed in HCC cells
transfected with miR-10a mimics
"*P<0.01

2.4 E&A miR-10a IR R G, /S B i
BE— A T 3 23K miR-10a X 9 20 it 0 7=
I L FE I A 52 e, & IR 3K miR-10a X - 40
WA T A 52 B AT 5 R I G,/ G, B 40 L i 3
JEn S HAAH M. B 4 R #E QGY-7701 4
Jii 23K miR-10a 4149 G,/G, HWAFI S W40 e )43
B 72,1 £2.3)% FI( 14.4 £1.6 )% , X R G,/
G, AT S S0 40 B be 91 43 51 J2 ( 50. 6 + 1.9 )% F
(37.6 +2.5)%; £ PCL/PRF/5 4 jfg, & & ik
miR-10aZll 9 G,/G, ] A1 S 9 40 g kb 491 4 53]
(60.2£3.1)%F(23.6+2.7)% , % 4 G,/G,
FUS HALH M LA 5301 2 ( 39.5 £ 1.3 )% FI( 45.7 +

2.2 )% o F5RPER, 1EFRIK miR-10a 1] 5] 9 4
M G, /S HARH#E

TR g CONC WmiR-10a ~

Z * s .
Q 1 * ro= * Ml
= 15k f |
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=
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3 I RIE miR-10a 1P BT 40 A 1 58
Fig.3 miR-10a overexpression inhibited
the prolifertation of HCC cells

*P<0.05
A
_ 100 | ONC  mmiR-10a
) i
=z 80 T
: [ s
2 60T
: -
-_:‘_T 40 _ NS
& A = B
0 ; :
(j“.-"(i S G./M
Cell cycye phase
B
_loor ONC  mmiR-10a
5 L .
E 80 [_[ .
E 60 [ ]
S 40}
4 NS
S 27T z'_|-
0
G,/G, S G/M

Cell cycye phase

B4 F&RiE miR-10a FEFFFFEHE QGY-7701( A )
# PCL/PRF/5( B )F G,/S #
Fig.4 miR-10a overexpression arrested QGY-7701( A )
and PCL/PRF/5( B )cells cycle at G,/S phase
"P<0.05

2.5 i&iA miR-10a Yo @A # X BT E2F3 5F T
AE R

H T miR-10a 78 & LR K b VR T 73
F ML, a8 F B 3 TargetScan ( http://www. tar-
getscan. org ) AT 7 15 B 2% Bl miR-10a 7] fE Y
B, 25 5 1 5 ) 7R, miR-10a AT §8 ) 25 5
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TR E2F3 19 3'UTR X,

EAIE miR-10 5 ] B8 B9 8 4> 7 E2F3 AYAEH
O, LA AE G X E2F3 Ik AR, L Western
blotting KM% 4 miR-10a LAY 5 I8 40 M0 QGY -
7701 H E2F3 A9FRIE 550 B 6 ) B, B YL A1 4 il
HE2F3 £ 3R 3A W] AR T X R4 40 A 0. 50 =
0.12 vs0.79 £0.21,P <0.05 ), 5 B I04IF 1 i I 4%
A, UL miR-10a B SCHE 0 4 FH T E2F3, JF R T
E2F3 [k,

E2F3-3'UTR:5"AUAGAUUUGUUACAGGGUGACCU 3°

1] 1]

miR-10a: 3’ GUGUUUUAAGCCUAGAUGUCCCAUS®

5 AYEEFEWN miR-10a B EEE
F E2F3 #J 3'UTR X
Fig.5 Bioinformatics predicted result of miR-10a
target to E2F3-3'UTR

QGY-7701
NC  miR-10a
£2r3— [
peactin-— R

6 IFRiX miR-10a BEMEEATEHAR
QGY-7701 § E2F3 Hjkik
Fig.6 miR-10a overexpression significantly
reduced the expression of E2F3 in QGY-7701 cells
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FEVIBER B 2T TP AR AR IE T — 2 miRNA
Z 5N A R, H RS T miRNA I 58 AT
(53 F B 2038 A SR 2807077, miR-10a fE N
miRNA RGP0 — 61, 25T ZF0 M 0 &4 &
J& I HAE AR 8 b miR-10a & # 25 AS [6) i 4F
FH o e g v 40 M v 1 I o % B miR-10a ik
TS I LI e 20 B B R e e
U FIBE g vP 20 2 B miR-10a F635 BIE 250 JF
[Fi] e £ e 3 S E A G . 59 Ah, 1 B e R il &
P miR-10a AT LA {5 52 40 0 1) b6 £ 485 A 3 A%
A LA ] 2 A4 b b, miR-10a BE i % 35 9098
YEH, LREARFEARIEE ] . AAWFSE &3, miR-10a 7F
NI B AR5, I HAE 22 R i 4 f 3R
Wk 63k miR-10a Ji AT LA 6 B 96 200 G 9 184 9, 156
B miR-10a 78 T % H 1T R 47 v — A~ 3098 IR 7 19 £

.,

[E AT 5 30 & B, miR-10a FF AN 5% Wi 9 40
JRLYE T, {H T L g 40 T 4 i R 4 G, /S
H—LHETT miR-10a 7T BEAYVE ML, & B miR-
10a AJREHE M /EH 5% 5+ E2F3 9 3'UTR X, 3f
Hit 3Rk T miR-10a (A0 E2F3 AR R
KU 2 EIINH] . BT E2F3 AT LAl B A
MM G, BHIEA S J, X0 240 Jf iy 33 5 RN 1 A 22 0¢
FE AT R R B, 2 LT E2F3 )
TEPERT, BEFE AN R T G, 5 E2F3 BiE /N RE
e UESTHR IR IG & B A A AT b HAd AT
R, 7E Rb SREE R IRAG T, 2 E2F3 22485, T LA
ST G A A 3 P 3 5 A KA pS3 AR 1Y) A0 i
PR, Ui E2F3 7E Rb 26 f5 X0 240 i iy 3 T ke H 2
(PP . 205 2 B E2F3 3 5P
LAY A R R, AN AE I e g v R B E2F3 i R A,
F LR i i 10 2 P R R 528 1E AH G 76 i 1) B 9
E2F3 ik 5 BE AR AR RS L s 72 T A 2R
R itiges p ARG N 1) E2F3 A9 k. TR, i —
SERFF S AR T T 3E S ) VR E283 DT 400 i e g 4
FA, iy R F- Rb AT 454G E2F3, ATl E2F3 7
PEROSL A2 miR-125b $[] E2F3 41005 J5% 1 o
B ARHIESY R B, AE AT g 8 miR-10a AT
TV E2F3 BERIE, A R IR IR R T — NI T
(A R

ZE b ARSI 1 S AR B 7R R 412 miR-
10a fRFIE , #E1f & M it F ik miR-10a 7] L) T
57 2 L P 8 20, T3 A 400 ) 4 FH T R 3 e L g A
FHF 8 5% TR~ 283, 1 B iy s 40 L F G, /S
A AW 45 R I 0 kA R e G483 T
(3 F AL
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