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K55 E %% RNA TINCR
HId miR-7 PR 40 22 Huh7 {2 22 FiE 5%

H/ANE, ZEE, & #H”
(ERHERANRER BYM5mEL, FEIK 400062)

W B M0 KBEIESR TS RNA(IncRNA) 14150 4ki% FAR & 1 545 RNA(TINCR) i 14 miR-7 498 Huh7
AR FIT R HLE] . 3£ Real-time PCR MI%E Huh7 40/ h TINCR 2635, Huh7 408 %% 4% TINCR shRNA,
CCK-8 Wil & BAFH ; Transwell /N2 100 5 12 28 FI3E 7% ; Western blot Jll 5E MMP-2 £ MMP-9 % %35, W15 8%
AT & B TINCR F1 miR-7 A 456 0088, DOLRBHR S RS E 1 6 R, Huh7 40 2% 44 miR-7 in-
hibitor F1 TINCR shRNA , F| ] iR 77 vk e 4 i3 78 B AR 22781k, 455R R ai e TINCR FRisKF W] i
TIE % HF4H L (P<0.05) . Y% TINCR shRNA J5 /) Huh7 403 TINCR /K FFEAK ( P<0.05) , 4188458 B 4% LA K
1RZERE I T B (P<0.05) , 4i g MMP-2 Fil MMP-9 2 FI7KFALREAR (P<0. 05) . TINCR 8 5] £ 4% miR-7 &k,
miR-7 inhibitor F] LA$& &5 T I TINCR J& 849 19 240 0 38 G #6422 BE ) LA & MMP-2, MMP-9 4 11 % 35 K *F
(P<0.05), £t T TINCR 7 LU# it ¥ [a L miR-7 FIA4M 61400 Huh? RZ8RITE

KB : P miR-7; 3088 ; ZHLUMEIE S AR5 A T4 S RNA

hES#ES.R735.7  XHEFEES:A

Regulation of invasion

and migration of cell line Huh7 by IncRNA TINCR via miR-7
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Abstract: Objective To study the mechanism of long non-coding RNA (IncRNA) TINCR to regulate the inva-
sion and migration of Huh7 cells through miR-7. Methods The expression of TINCR was detected by real
time PCR. TINCR shRNA was transfected and proliferation of Huh7 cells was determined by CCK-8 ; Invasion
and migration were measured by Transwell chamber; The expression of MMP-2 and MMP-9 was detected by
Western blot. Bioinformatics software predicted target relationship between TINCR and miR-7 and confirmed by
luciferase report system. In Huh7 cells, miR-7 inhibitor and TINCR shRNA were co-transfected, the cell
proliferation, migration and invasion were measured by the above methods. Results The expression level
of TINCR in hepatoma cells was significantly higher than that in normal hepatocytes( P<0. 05) . After transfec-
tion of TINCR shRNA , the level of TINCR decreased in Huh7 cells( P<0. 05) , cell proliferation, migration
and invasion all significantly decreased(P<0.05), MMP-2 and MMP-9 protein levels were also decreased( P<0. 05).
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TINCR targeted negative regulation of miR-7 expression. miR-7 inhibitor can improve the proliferation, migration,

invasion and the expression of MMP-2 and MMP-9 protein of hepatoma cells after down regulating TINCR ( P <

0.05). Conclusions

geting at miR-7 expression.

Down regulation of TINCR may inhibit the invasion and migration of Huh7 cells through tar-

Key words : hepatocellular carcinoma; miR-7; migration; tissue differentiation inducing non-protein coding RNA

B4 He9 (hepatocellular carcinoma ) A2 22 FlliE
5 A PN S 26 T8 1 BE R A G, X S B A 5
T AT Ak 1 R B D 445 5 v O 20 A 1) S v e B
FKAEAE 9w S RNA (long noncoding RNA, IncRNA ) £
WIRN NI e s e | NNy HAE AR fi b R v
WA D RE , A DT A WA, AT & 0
IncRNA NMUS 5 IE# A B R i 5PN R A A
K TR NS R GE B A O iR A R DL
i3 % B IneRNA 57t 3K, IncRNA L2 #7 i
FEENAIFBR M FER A IncRNA 412815016155
SAEE H %59 RNA (tissue differentiation inducing
non-protein coding RNA , TINCR)) Z 5 it e e
ANTR] Y i IE 4H 2P i 4 IS [], TINCR A2 115 57 i Js
S5 bR b A PR A T T ) 0 i s S5 e
R HEAR I DRSS R, TINCR 7 AT
FAHLUP R RIKOKFm TIEWESHA, IFE
TINCR &3R5 5/ B F I KOS SE
L0 HTI Y W50 56 & B TINCR 5 miR-7 45 H.4b
AL . miR-7 JE— R Th 23K R I A4 b
IR, T LA R i R R AR A
IRSEHR RIS TINCR X JT-Ji 4 i i A 2 28 4 52 il
FEE [ PR PR S0 ) B RN 7 IR R k) o
WA 7 LR S |

1 RS

L1 #F#

IEH T 40 L-02 AT R 40 i & HCC9204
Huh7 SNU449 (ATCC A ] ) 5514 (4 30rks A= WO Bk
By B BR2S E]) ; PrimeScript RT Master Mix 1857 &
[FAY TR (KiE) AR A ] 5 shRNA control |
TINCR shRNA (] B 4= W% A= W) BL B0 A BR 22 7)) 5
MMP-9 Hi{4 ( Affinity Biosciences 2y 7)) ; miR-7 mim-
ics . mimics control | inhibitor control , miR-7 inhibitor
( BHRIE AR RA ) s MMP-2 STk (bt
SGABNBHCA R AR |

1.2 7%
1.2.1 Real-time PCR 5 40 F TINCR &3k

A AR X B ) 1E R A L-02 A g 40
HCC9204 . Huh7 SNU449 , 7£ £ it H 48 Il Trizol 241
A, FEIAN A A RNA  RNA A% 75 DEPC sk, LU
O E H ARG A,/ Ao ¢DNA A R Pri-
meScript RT Master Mix 5 & ,fi%%1¢%j‘7 :1 pL
By RT Enzyme Mix I .4 pL 4] 5 XPrimeCSript RT
1 uLi# Oligo dT Primer,1 pL [ Random 6 mers
2 wLAY RNA, %5 /il RNase Free-H,O #h 2 20 wL; X
BESE A K 37 CHEE 15 min, 85 CHFHE 5 s,
SYBR Premix Ex Taq Il #£47 real-time PCR,PCR fA
%4.0.8 L 4 forward 1 reverse primer .2 pL FJ
c¢DNA .10 pL ¥ Premix Ex Taq I1.0.4 pL i) ROX
Reference Dyell, %5 il RNase free-H,0 #h 2 20 pL;
PCR W 24 4:95 °C 30 s, 95 °C 55,60 °C 34 s,
I 40 NMEIA, FEBE 270 BB H A R Rk K
V-, WS GAPDH, 514 TINCR L5149 .
5'-GCTGAGGTGACGGTCTCAAA-3", F #iF 51 ¥ 5'-
GCCTCCCAGTTTCATGGACA-3',

1.2.2  ZHAR ARG AR JRRCR I E P98 Huh7 20
JHa 43 1 %t B8 sh-NC . sh-TINCR 4, sh-NC . sh-TINCR
ZH AR 43931 A Lipofectamine 2000 #% YL it 51 4% Yx
shRNA control , TINCR shRNA 1) Huh7 409, %%
HARA B H B8 Lipofectamine 2000 #% 4 i 577 15t B i
17 SR 24 h LUSRYXT R sh-NC sh-TINCR ZH 4
Jitd, i real-time PCR J7 %l % TINCR #ikZE1k, 25
B 121,

1.2.3  CCK-8 WLl g JH-Jis 240 M3 5 . 8 3 2H 4 422
3] 96 fL AR, B A fLH Es in 4 000 A 48 i
100 wLAH A5 IR, 4 i MUAR A 37 “C 35546
% g% 24 b BIEWSE, RS TEAEMITP TS N CCK-8
TAEW 10 WL A1 100 L 057 fef 240 3% 72, ke
KON 2 h LS T4 A S E bR 00 & &L A A,
o 9 4 %% R 450 nm,,
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1.2.4  Transwell /N I JH-Ji 20 e o2 B R 2% L B
HAE-20 CLRAEH) Matrigel , W HL 600 wL A 75 0L
TH RO A 8% F2 R N E] 100 WL /9 Matrigel H, 7E
A 24 FLHH AY Transwell /NZE P ES T 40 wL A9
Matrigel #i B, JUAE 37 CEF 30 min K /NE R
1k, Control .sh-NC sh-TINCR #ZH 3L 3 4408 A&
LT A AR R R IR 100 L BB/ N 1Y
EET ARETE T E U 500 wL 15 ILE B9 40
BEFRWL, e 37 CRYSEIRAR TG IR 24 h, LADKTITS
1 49% 2 5 HE R 52 30 min, SR )5 0. 19% 1125
AL 10 min, 7 400 U5 T HEHLIE L 6 4
PEF TR IR SR U (B, TR 52
AT Matrigel {246/, HAR B IR G 1R 255

AHTA]
1.2.5 Western blot Il & ¥ 4 40 B2+ MMP-9 FI

MMP-2 4 32 ik Ui 5 X5 20300 59 X B8 | sh-NC |
sh-TINCRZA 3L 3 20 41 i, 45 AN ML S 235 1 . 7R 20
FEEPINA 172 RBU LR il TR & &
5 min, SDS-PAGE %I HL UK 2 11 L FE il 30 g,
FEM S 6 80V H R FEL ik 2 VR I 1 Gk E A
Ay B ARG IREE S 100 VOHL s HL Uk 3 VR ) i ek}
HEABERLIEE B %% 1 em 4k, BUHEER  7E 4 CIHIE
THEABREBE NC B L, R m ik E N
200 mAfHE, U NC R, 57 £ P (5 5% 5
RSB TBST) h, PR T 454 1.5 hy A5
JCAE— PR BER (R IR 1 2 1 000 Rk )
T4 CHRMFNME AR ; 55 NC RTE —Hi
PR (FHE AW IR 1 4 000 H B 14 380 3o 4801k
YBEPRIC ) ) L, EZERAEFIHE 1.5 h,
¥ ECL B850 & B 0, Image ] A0 Hr 5
WK EAE, GAPDH fE R N 2, 43 B H 1 2 11 A
X ik ARk,
1.2.6 TINCR #8[m] 3¢ R DL R S . FELRAE W)
A targetscan 434 TINCR AFEREA | miR-7 A fE>
TINCR FHEIE, 24 LLJS B9 TINCR 286 %
fiti i 15 AR (MUT) R A 222 1Y TINCR %% 3 il
A AR (WT), ¥ MUT F1 WT 43 51 [7] miR-7
mimics .mimics control L5 YL F| Huh7 41 fflg h | 15 3%
24 h DL, o i 4 H 2% 50 28w PR AR AL A A0 B
[F] 28 ' R WG PEAS N5 £
1.2.7 Real-time PCR J5 32K 0 98 40 g b miR-7

IR e A R EI] 9 6 BB sh-NC | sh-TINCR 41 3% 3
AN, $EEUA A RNA 4288 1. 2 1 real-time PCR
JrilE miR-7 FRIKABA, NSk E N U6, 514.
miR-7 [ 37 51 #: 5'-TAACACTGTCTGGTAACGAT
GT-3', FiiF51#: 5'-CCAGTGCAGGGTCCG-3',
1.2.8 # miR-7 inhibitor X T % TINCR (¥ I 9
ARG FE R 2R RL S 00 . 7E R Huh7 20 b 4y
HFLE: YL TINCR shRNA | inhibitor control #1 TINCR
shRNA .miR-7 inhibitor, 744 & sh-TINCR + Anti-NC ,
sh-TINCR+Anti-miR-7 41, CCK-8 ¥ & #448 ( A %
ZM01.2.3) , Transwell /NZE LI E 28 FiZ 28 (2
S 1.2.4) , Western blot Il 2 MMP-2 Fl MMP-9
EHERE(EES1.2.5),
1.3 SitESH

KT SPSS21. 0 B AR 43 i SE g 45 % i s BOR
PR ARE 22 (wxs ) 2w, T AL B0H8 A 7 REAS ¢ 4G
B, 2 25 S LR IR 3R 7 22, i A] e BcR
LSD- K556

2 H®R

2.1 TINCR ZEFEMBPHRIEKES FEER
YR

JFEE AR TINCR mRNA 357K 5 T IE#
JF40 L (P<0. 05) , ¥ Huh7 Zi i TINCR ik
KV fm (£ 1),

%1 TINCR ZEIEE T4 L-02 FFTE HCC9204,
Huh7 ,SNU449 415 B9 R iX7KF
Table 1 TINCR expression levels in normal liver cells
L-02 and liver cancer HCC9204, Huh7,
SNU449 cells(x+s,n=9)

cells TINCR mRNA
L-02 1. 00+0. 12
SNU449 1.45+0.10"
HCC9204 1.78+0.15"
Huh7 2.44+0.23**

*P<0. 05 compared with L-02 cell; *P<0. 05 compared with HCC9204 |
SNU449 cells.

2.2 TINCR shRNA 7B & i B Huh7 ZRAa
TINCR FRiA7KFE
Huh7 0t 4% 4% TINCR shRNA LLJ5, 40 it
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TINCR 357K B B AKX F 4% 4 shRNA control J5
0 (P<0.05), TINCR shRNA A] B i F 4 Huh7
400 TINCR FEih/KFE(F2),

% 2 TINCR shRNA #DUEFTE Huh7 48/
TINCR mRNA R FRIEKFE
Table 2 TINCR mRNA expression levels in liver cancer
Huh7 cells after TINCR shRNA transfection

(xxs,n=9)
group TINCR mRNA
control 1. 00+0. 10
sh-NC 0.98+0. 12
sh-TINCR 0.26+0.04 "

“P<0. 05 compared with sh-NC group.

2.3 T TINCR 7] BA 2 P& 1K Huh7 4 AEiE3E, =
ZITRBEED

Huh7 Zi g op %% 3% TINCR shRNA PUJ5, 40 it A
1 JEBECH E28%0H fl MMP-9 MMP-2 % 133k
A AR THEGY shRNA control J5 4R ( P<0.05)
T TINCR ] BH 2 06 IFJ Huh7 40 i3 58 | 12 28
FEERRETI (1,38 3)

control sh-NC  sh-TINCR ku

MMP-) - s  c— 5]

MMP-2 | S S ss— 7
CATDI S M o

Bl 1 Western blot #:illl TINCR shRNA ¥t L\ 5 BT
Huh7 48 & MMP-2 1 MMP-9 & B &%
Fig 1 Western blot detection of MMP-2 and MMP-9
protein expression in liver cancer Huh7 cells
after TINCR shRNA transfection

% 3 TINCR shRNA $: 5 F9E Huh7 ZHBEH) A (&, 1

2.4 TINCR #E[@Jd+Z miR-7

TINCR #l miR-7 A HAME G 8, IF B Huh7
A b AL Y miR-7 mimics A1 TINCR-WT LS, 40
P ' 2R Tk 9 4 B b AIG T e e g
TINCR-WT ) 48 il (P <0.05), TINCR # [in] i 5
miR-7( & 2,3 4)

mimics control Fl

WT TINCR 5’ -tgtgeetggagggeGGTCTTCC -3
miR-7 3’ -tgregttetagtga TCAGAAGGt-5'
MUT TINCR 5’ -tgtgectggagegeGAGTCCGAL-3’
B2 £9ERFHREHN TINCR 1 miR-7 B &R

Fig 2 Bioinformatics software predicts TINCR and
miR-7 binding sites

&4 WT 1 MUT #3 UEFFE Huh7 488055 &
B iE
Table 4 Luciferase activity of liver cancer Huh7
cells after WT and MUT transfection

(x+s,n=9)
group MUT WT
mimics control 1. 00+0. 11 1. 00+0. 10
miR-7 mimics 1.02+0. 13 0.56+0.05"

“P<0. 05 compared with mimics control group.

2.5 ¥ TINCR ¥ Bf & 18 i FT ¥ Huh7 40 fg
miR-7 &%

JiFEE Huh7 408 %% 5% TINCR shRNA DL, 4
Marh miR-7 R 3EKF- B 5 & T 4% 44 shRNA control
JE AL (P<0.05) . T TINCR A B &4 i 9
Huh7 40l HF miR-7 Fik (£ 5),

2.6 miR-7 inhibitor FJRA R € i# T TINCR RIAT
% Huh7 HBEIGIE R TR
EjHAEYL inhibitor control 11 TINCR shRNA HJAF

ERHE EEZHEUE MMP-9 MMP-2 EAXRILZE

Table 3 A value, number of migration, number of invasion, and expression of MMP-9 and MMP-2 proteins
in liver cancer Huh7 cells after TINCR shRNA transfection(x+s,n=9)

group A value number of migration number of invasion MMP-2 MMP-9
control 0.49+0. 06 62.51+3.52 55.67+3.26 0.77+0. 08 0.51+0. 06
sh-NC 0.51+0.05 61.87+4.63 56.21+2.74 0. 76+0. 06 0.53+0.04
sh-TINCR 0.34+0.03" 43.14£2.34" 32.41£2.37" 0.31+0.04" 0.33+0.05"

“P<0. 05 compared with sh-NC group.
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&5 TINCR shRNA ¥ 3L Huh7 4R
miR-7 RIAEKE
Table 5 miR-7 expression levels in liver cancer
Huh?7 cells after TINCR shRNA transfection

(xxs,n=9)
group miR-7
control 1. 00+0. 08
sh-NC 0.97+0. 09
sh-TINCR 2.41+0.16"

“P<0. 05 compared with sh-NC group.

Ji Huh7 0 o4, 255 %% miR-7 inhibitor A1 TINCR
shRNA JE 40/ A {8 EREH =285 H 1 MMP-2,
MMP-9 # H /KT8 (P<0.05) , miR-7 inhibitor
AR SRR U TINCR B9 BT Huh7 40 HE38 5 12
FZMITR (K 3,%6),

ku
MMP-9 | s S 51

MMP-2 | s—— a— L

GAPDH WS S 35
B 3 Western blot il £ miR-7 inhibitor 1 TINCR
shRNA # 3t /5 FF#E Huh7 285 MMP-2 F0
MMP-9 ZHKFE
Fig 3 Western blot determination of MMP-2 and MMP-9
protein levels in liver cancer Huh7 cells transfected
with miR-7 inhibitor and TINCR shRNA

3 g

FURZ A 246 R 2 BOCRE DN A R 2 e o, e o

AR AR WA BRI BE B IncRNA, IncRNA
FEJEH RNA RE 8 I 7% 08 lony, B %
DNA I JEAb Yo (o o 8 90 R 1 8 A g g 35
PR SRS ) BE , IncRNA I R AE L 24
FEN M B AS [A] A B 08 op 40 R ) B A S
TINCR HA5 fie i 40 fi 38 58 0 4F I, Ko 5 o &
Az JF ELAEAS 6] A i Jgg v 0 BF 5T 48 A R
TINCR 7Efifides H 23k T, o H o ik 5 b /i
F I Im R ERRRAEAG OC, TR TINCR Rk n] LA
i IRa 2 B A S R G RS VR RETT L TINCR 7 i 51 g i
Hh Y g 0 ) R B 4 T LA e 9
'Y, TINCR &4 i 2235, TINCR 1] g2 i
PERAFESE N SEE W, TINCR 7 98 40 i
Hr 2 3R 7K 3 T IR P4, - 5 F 98 TINCR ]
DAID I A0 78, X 5 IR 45 AT &, 38
LA TINCR 78 JH-8 2E e v ml 68 & AR UEAE FH

BI04 T A 1 R AEAE T AR PN 4 20 B A1 i o
RepAipe I, T LAY 200 B 9 ik J o2 At T 0 o2 A4 ) dz
B0 FERR RS i AR TR 20 A TR A 4o
Wi | I Bt A 1A Bl BV HE A B AR AR
U B B B B O TR 0 A A ) B S
G )@ WO PR R R Ay LT MMP-2
MMP-9 35 ¥ /2 JL o 4 I 26 11 Il R i ot , o2 H
HIR B 5 e e % X R B o D) R B i 4 s A e
i 2 Sza gl R U TINCR 5 9 9 40 i {5 22
T 1 F B, 40 M MMP-2 Fl MMP-9 4 1%
KK A AR, 427K TINCR 76 R 567 il g R 45
PRHEVE T, FEIE ] TINCR T B8 A2 10 ] JFF98 % e i
JRIIRTE

BB Bt XF F IncRNA 1 H L i BF 55 & 2R,
IncRNA ] i b $8 1] 9 42 {0 5 PR 9 3 38 & A8
6 9 LE 0246 T, 9 HL IneRNA 7E A ] B9 20 21 D) &%
SRR ) 1) PR VR AT RER IR AR kst

% 6 miR-7 inhibitor 1 TINCR shRNA # /5T Huh7 Z0ff1 A (&, EHH B EZEH B MMP-2,
MMP-9 & A A% miR-7 RiXKF
Table 6 A value, number of migration, number of invasion and expression levels of MMP-2, MMP-9 protein,
and miR-7 in liver cancer Huh7 cells after miR-7 inhibitor and TINCR shRNA transfection(x+s,n=9)

group miR-7 A value number of migration  number of invasion MMP-2 MMP-9
sh-TINCR +Anti-NC 1.00+0. 12 0.33+0. 04 40. 69+3. 47 31.15+£2. 06 0.30+0.03 0.32+0. 04
sh-TINCR+Anti-miR-7 0.34+0.05" 0.46+0. 06 " 56.45+3.29" 47.86+4. 11" 0.68+0.08 * 0.65+0.06 "

*P<0. 05 compared with sh-TINCR+Anti-NC group.
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55 B, TINCR #12 1e] 78 4 JHF- 968 40 L 3= v miR-7 B9 3R
ik, miR-7 B—NEFEA L RR TP miRNA
O3 F i 3k miR-7 o] LA 95 40 i 2R 0 42 28 A
TR AR Sz & I TINCR B[] 9843 JHF-98 40 i
ZH miR-7 (255, I B T miR-7 0] DL F 3
TINCR X 48 20 it 12 22 Fn A% A 3 i 16 31X 78 4
UEBH R 18 TINCR 400 ) J- 98 20 16 4= 28 A 7% 5 50 )
P miR-7 4556,

S Xk
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