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B = BHEI: 30T miR-96 7ENTAHMRE (HCC) 40 922 15 RAE A
FiE: M qRT-PCR I miR-96 7E A A HCC 28 & (HepG2. 7721, huh7) JIEH# FF4100 & LO2
M2k ; ¥ HepG2 AUMAMFE Y miRNA FEHLT S ( BIPEXTIRZL ) . miR-96 #8814 (miR-96 B4 )
1 miR-96 MY (miR-96 ML ) 5, JHANMIRIIE SE55 K Transwell 2 4= 2% S5 55 43 5 A6 00 48 Jifd 32
B MR 28R 1, qRT-PCR 2 Western blot 433 & PTPN9 mRNA J2 %K [ %35 .
Z5R: miR-96 7E % JH i 40 M & v 19 ARG 2 5K 5 B W s T AR R A0 I R L2 A AR X ik (1
P<0.01) . SBAMEX A A, A0 RE @A R E miR-96 BRI 4L B TH &, I 7E miR-96 i ¥ 41
B BEAS (3% P<0.05) 5 RZZANMIEA miR-96 BLIUM AL B B £, 14 miR-96 HIil 4 41 B & s/ (1
P<0.05) ; PTPN9 mRNA 5 X &5 & 7E miR-96 B ALY B T, 1 7€ miR-96 #4411y
Bl FiE (¥ P<0.05) .
Zif: miR-96 7 HCC 4 b &b They, JF Al e T 4 PTPNO Kk {e#f HCC HMIAYERE SR %%,
KA i, HFARME; P RNAs; FiRadi s 2 o g 22 iR i IR i 25
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Influence of miR-96 expression on migration and invasion of
hepatocellular carcinoma cells

ZHAO Xinyang, XIAO Chaowen, ZHENG Xiaolin, CAl Changchun

(Department of Hepatopancreatobiliary Surgery, the Central Hospital of Wuhan, Tongji Medical College, Huazhong University of Science and
Technology, Wuhan 430014, China)

Abstract Objective: To investigate the miR-96 expression in hepatocellular carcinoma (HCC) cells and its actions.
Methods: The miR-96 expressions in different HCC cell lines (HepG2, 7721 and huh7) and normal hepatic L02
cells were measured by qRT-PCR. The HepG2 cells were transfected with scrambled miRNA sequence (negative
control group), miR-96 mimics (miR-96 mimics group) and miR-96 inhibitors (miR-96 inhibitors group)
respectively, and then, the cell migration and invasion abilities were examined by cell wound scratch assay and
Transwell assay, and the expressions of PTPN9 mRNA and protein were determined by qRT-PCR and Western
blot, respectively.

Results: The miR-96 expressions were significantly higher in all studied HCC cell lines than that in normal
hepatic L02 cells (all P<0.01). Compared with negative control group, the wound healing rate was significantly
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increased in miR-96 mimics group, and was significantly decreased in miR-96 inhibitors group (both P<0.05);

the number of invading cells was significantly increased in miR-96 mimic group, and was significantly decreased

in miR-96 inhibitors group (both P<0.05); both PTPN9 mRNA and protein expression levels were significantly

down-regulated in miR-96 mimics group, and were significantly up-regulated in miR-96 inhibitors group (all

P<0.05).

Conclusion: MiR-96 expression is increased in HCC cells, which may promote the migration and invasion

abilities of HCC cells by down-regulating PTPN9 expression.
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ERIREE N, 4 (HCC) 2R E I
B, R RB L2 T4, 20124 504
giit, 2782 5008 IZWHCCHE I, 745 5001
HCCHET B, HCCHAARW . ARl . AR
Pidem &, AU EE S T —FW B, HBV., HCV
MR EHCCH® WBUKRE ., 5T
HCCLERWRITMIEL, SHEAFAREH12%~20%
LT E35%~50% . HHERK S5 L&~ MHCCH
) EERNEK, WA HCCH T B AR ZZHLE,
FEHCCRIRAK T A EENE L . N TR
(miRNA ) E—KAE4iSRNA, KEL19~22 nt"”,
A 5 AR SR 5 K 5 m RN A 45 41 0 5] R 9 #10
S REY, TTesS5m. W, =2E.
B S b A AR miR-96 % 7 T Y 4 fk
7q32.200, FEFLARAE' . AE/NAn R A
L HUIR MR B MR R E B W
R, (HmiR-96XF HCC 40 i 1T §% 142 28 1Y % i
WA WL IE , AR AE ARSI miR-96 X HCC 4
ML AR 22 e, K H T BE R HLTH .

1 MREFE

1.1 &

AHCCHIME HZHepG2, 7721, huh7 & 1E & I
AN RLO2M [ H [E B 2= B2 BE, RPMI-1640
Bk . G4 mvE MR AR A E E Hyclone
oy E, TriZoll H EEBD/A A, ST — ¥t
WHZEBDAHR, 4l A EXEInvitrogen’d
A, miR-96# 4 ( miR-96 mimics ) MM Hl 4
(miR-96 inhibit ) ¥ 7 JH 80 8 2L Y FF A
&, Lipofectamine 2000 Fe ik ) &l [ & H
Invitrogen//}ﬁjo miR-96 ¥ 4] . 5'-UUU

© WA )T i [ & F I F 2P H

GGC ACU AGC ACA UUU UUG C-3', miR-9644l
YIF4] . 5'-GCA AAA AUG UGC UAG UGC CAA
A-3',
1.2 WAEiETE. BERS4E

37 C. 5% CO,. MWANREMFMET, #
HepG2. 7721, huh7 2 LO24H ] £ 1% 3% T RPMI-1640
B, B Ak T o0 8 A KIS He p G2 40 73 1
34, FAVEX IR . miR-964 M4 K miR-9641
HiEZEE B %}EﬁLipofectamine 200043 3% JemiRN A
BEALIF 5 . miR-96 KLY FimiR-96 4l 4y, #%
Yy B2 H20 nmol/L, ZKZEHE 24 AT 40 i Rl IR A1
Transwel 325 -
1.3 RNA Z2EIFI St E = PCR ( gRT-PCR ) #&ill
1.3.1 miR-96 48 #F & & & M & % TRIZol
reagent Ui B 45, M B5 % 40 b B B AL RNA, &
J #& M TaqMan RNA reverse transcription kit
(ABI, USA) U4, M5 ng 6 RNA i 5% 5%
& W eDNA, fE ABI 7500 52 i} & & PCR Y v,
PLU6 /N RNAFE RN 2, U6 JF 4 IE LHE: 5'-
GTG CTC GCT TCG GCA GCA CATA T-3', Jx X
BE. 5'-AAA AAT ATG GAA CGC TTC ACG AA-
3'; miR-96 IE X #%: 5'-TGG CCG ATT TTG GCA
CTA GC-3', [ X#%E:. 5'-TTT CCC ATA TTG GCA
CTG-3', fliffl 27* 2 ik i, 15 miR-96 [
XFFRIBH
1.3.2 PTPN9 mRNA A8+ & ik 240 HEE4NH
B RNA J5, FH AMV reverse transcriptase Jz % 5
H ¢DNA, % 95 °C 5 min, FfJ5 95°C 30s. 55
30 s, 72°C30s, 340 M. PTPNO IE X4 .
5'-CCT GCC TTA GAC TGG GAC T-3', Jz X
5'-TTC GCT TTG TTA GCT TCA CT-3'; GAPDH
iE X 4% : 5'-CGA GCC ACA TCG CTC AGA CA-3',
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X X . 5'-GTG GTG AAG ACG CCA GTG GA-
3'. L GAPDH B2, flifH2 % Fikw i, it
AL A ACT=(CT PTPN9-CT GAPDH )5280 4H -
(CT PTPN9-CT GAPDH ) Xt f& 4, i} % PTPN9
mRNA BYAH X FRIE 4

1.4 HEXIRXW

B BAPERT BRZH . miR-96 K 14 4 Bz miR-9641]
I Hep G240 L HHRPMI-1640 ( &4 10% 5 4
M¥E ) FEFRAENAM L, frmG s, FHTipst kXl
HZ, WRF0~24 h, HXEHOlympus 1X50 i
B 10 x #5E fllmage-Pro Plus %4 4 38 10 &
WREA, IFEWRE SR, WRESEE,
FoRIERHE TR R
1.5 Transwell 4f{2Z& 1§

FIPEX B2 . miR-96 8 U 2H K miR-9641
Wl Hep G241 L4 L2 x 10° 440, b 7E
Transwell/NZE FBRER WG L1, == BioCoat TM
P Matrigel &, 37 CHiFE24 ho BUE L2/
=, BETHMARS1%22RPEIRSA, H0.2%
SE R C15 min, 7E20045 U0 EF T 15 28 B
I K, BEPLICIOSRLEY, TR ME . Si R
B3, BOPFHIME.

1.6 Western blot

WiFE24 hjgiHfban e, WA S &N, &A
Ve B, BUKIE BRER NS0 ngEH . 50 V.,
100 mAHL K2 h&5 )5, PVDFREAL L. Mg 05
¥ B 2 he TBSHEWE, 2051 APTPN9—4i
(1:200) . GAPDH—%t (1:200) , —HiHk)E
1:1 000, ECLE . W&k &4 1K B . HE N
(AR T BB = H 9 8 K EE{E/GAPDHER 1K BE{H .
1.7 GFitFaeE

KHGraphpad 6.048 i1 1E Bl 84, i &%k
FEE  brifE 2 (xxs) Ron, WALBECR ke
5, P<0.05hHZEFAHGIE L,

2 # R

2.1 miR-96 £ HCC Hfa K IEE MR P HIRIE

WIEERPCRER/R, miR-967EHCCH
FZHepG2. huh7. 772140 F A XT3k 55 A
7.1+0.63, 4.8+0.31, 3.9+0.23, ¥ EHTIE
WA R LO2A A X Rkt (1.1£0.15) , R
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WHES 3 X (¥P<0.01) (K1) .

10+
P<0.01

W | T
%
® 6l P<0.01
# .
Elél P<0.01 T
g 4 -
e
g

24

0

L0O2 7721 huh7 HepG2

1 miR-96 #£ HCC FIE % FF4H 3 A RIL
Figure 1 The miR-96 expressions in HCC cell lines and normal

hepatic cell line

2.2 BPEERKGN

B HepG24N 24 h)5, B MEXT G4 N
miR-96 KL 1.0, B miR-96 B HHXF %Kik
HON6.0+0.3, miR-9641H 41 °50.20 £0.09, 2=
S¥ASIFEE L ($HP<0.001) (KE2) .

81
P<0.0 01
P<0.0 01

I 61 .
P
i
O
D
=
g 24

0 _

\Sﬁ'\&ﬁ “‘é%.“_g(s ,@ﬁﬂﬂlﬁ'“‘% aﬁ\%‘\*’”’%
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B2 FEEZ4E HepG2 4B miR-96 HIFRi%
Figure 2 The miR-96 expressions in different transfection

groups of HepG2 cells

2.3 miR-96 Xf HCC 4B 5EZ M=

A0 RS2 6 R, B X A 2 40 i R A
%Yy (53.47+4.39) %, TiimiR-968 4811y 41 44
RIRAAE R (74.73£5.63) %, miR-964H|
HAMPRIR A EFE N (24.38+3.74) %, HiHK
RAARE & THEX R, FEUEaAEXR
B WA F B XT R4l (P<0.05) (KI3A-B) .
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M2 R, 20015 0B R, BAMEXT IR 4
ZRMMECH (329 £13) 4, TMimiR-9644 M4
R MECH (548 +18) 4>, miR-9690 I ¥ 4 1=

o @@‘
9
¢ &

B3 miR-96 X HCC iﬂiﬂﬁﬁﬁ S5RENI
Figure 3 Influences of miR-96 on migration and invasion of HCC cells

2.4 miR-96 X HCC 48 PTPN9 3% i) M
qRT-PCRE5 S . WFAPEXT FE4IPTPN9 mRNA
K5 H1.0, miR-96BILIYZHPTPN9 mRNAFH X £
KN 0.32 £ 0.04, miR-961HI 4L PTPN9 mRNA
H5.32+0.13, AiHE PR, EEURAS, 2
SWH G L (¥P<0.05) (F4A) .

A

El 4 miR-96 X HCC ZHk PTPNO RiAHI SN
Figure 4 Influences of miR-96 on PTPNY expression in HCC cells

3 i i

HCCH& Pl BB IR, BARFARIIEIR
JPHCCH AL, 45 HARX 148 1614 K 5%
HCCYIBR AR G RE U i 45 1, RIGSFEAAF %M
1978—19804:[H] 95.1% I F+F]2001—20054: [H] 1
42.7%, BRI BE R 2. %855 kA
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ZMMEH (179+29) 4, BiERZMMWE N B
Z FIAMEX A, J5&EEZNEEMHE DTN
XFIEZH (P<0.05) (E3C) .

A-B: AIIRIRSCREIR; C: [RABELEHETR

A-B: Results of wound scratch assay; C: Results of Transwell assay

Western blotZ5 . &M X B4 PTPNI
R IEEN1.0, miR-964 4 4L PTPNO K [ A X
FIikHH0.36 £0.03, miR-96H1H ¥ HPTPNO
HARXT R H3.42+0.24, FIEW BEMK, 5
TR, ERBMASIHE L (¥P<0.05)
(K4B-C) .

P<0.001

A: gqRT-PCR ZEB.. B-C: Western blot 255
A: Results of qRT-PCR; B—C: Results of Western blot

RMHCCHUR ) FEHE . MM & A4S ke
N KB — RN 5y TR RENLGEER,
miRNA"" P16, P53 Hafp e KN g 174,

miR -9 67 R T 4 4E R S A TH . 7E
FECBR B8 A i b, AN S R A miR-96, R T
K1AITPC 140 3 36 58 A1 5 B 2 BRE 1, I 30 1
T Rz, FHHmiR-96F% ik, NHH 7K1
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RAHTPH, . miR-96 B3k Xt I 2 i) 40 it Atz 2 B0 o 881

TPC 140 M R B8 M s BT i, IR -, 29k
ZEFS IR, miR-961 5FOXO01 3'-UTR X i85 4 [
i, JFFIEFOXO1FR A 7E 7L s 4 i R
miR-96{¢ JF A M3 5E . T AEZZE, I HmiR-967]
O AT PTPNORE (IR 3k, R JE B i 7 F L,
HZ M, FERERET, miR-96E i 5 K 1
M, xR 2208 0 40 i &R Caki- L FIIK(R 2208 BB
AN 2R 786-0%; YemiR-964M K ¥ J5 , (R72HE T4
I, TG e miR-96 L) I 4= 22 A S BEART . Yu
SR T miR-96 BLA%E M0 45 & K-ras I 3L, 411l
il % 98 A0 B R FNR 2, O b b e AR K
Vishuamitra 25" He 38 mi R -9 6 30 ) 197 28 4 bk 10 983 41
JitL 3 5 . TR ORI RS RE o 3 B AE A TR A Bk
T, miR-96 & M/ FH v RE 58 & AN TR .

EHMAMBEMRE (protein tyrosine
phosphatases, PTPs ) J& 4 il & 5 £ ) 2= DI e (1)
Ky Fz—, HEREXRERE5MWENEES
PIAH G PTPNOEPTPsEK il — 5, i@
i XFErbB2 R 5 4% 2 S ki AL 73 (signal
transducer and activator of transcription 3,
STAT3) Mifsfafb, #EmyiERErbBFISTAT3fE 5
O S S VR R FE LR, PTPNOYE
TR LU AR, L ) LR g 1) 38 i AN 4= R

TEHCCARAN S, ARBFSE & BlmiR-964% 1E
WA R LO2 /& K35, M m Hep G241 il R
HPemiR-96 Y, KIMUIKEEAEREE R TH
PEXTIRAL, REMMED EZ TR RA; &
Z, B miR-96MEI Y G, WIRA AR EERT
B Pk X BEZH, 1R 28 4 B %k 5 25 /0 T B X R4,
LKW miR-9602 HE HCCHH ML 1T % Fi= 2%, HAL B
FEHEMER, X5 FREE . ZLIRE g R —
B, M5 E . JBERR g K] ARk R e G
A

miR-96%r F HPTPNO FiiF i+, 819
N EBEK, HongZ'"'% BlmiR-96n] # [7] 45 &
PTPNO, I NiHIHERIA, #E 42 i 20 B9 i 3 58
FiRZE . HuZPYfEHCCH IRIEPTPNOZEHC C A
gib ik, JFHPTPNO R A SHCCH)G 2
G, TFIHPTPNORAMEHHCCHI ML R 5H , IF
P T AR AR S AL, miR-96HI 4l
VI BB PE X BBZHPTPNO R ik, Rz, i
miR-961M ¥ 5, PTPNO [FiH %k, HiZ#HCC
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4 i 3 A AR 22 LI P RES R JHPTPNO 33k
AKX,

MR, AR WAE W AR, i,
miR-967E HCCZH 21 iy 2 3k S HC C 21 A iy 38 5 A
FT- s g, eSS rh g5 R Ay, AT
B s Y T S Ik

ZiE b, AHFSE R BimiR-967E HC C AN M 2 v i
ik, HmiR-96 I 3% ik AT {2 #F H C C 241 g i £ Al
1248, miR-96(% LKL FIHPTPNOR ik,
miR-967EHCC K Lk FE il (e i Ry E T, A
Al BB R — AN BT TR YT A5
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