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k& KB FREM O FFA R NLS FEERT
(B 2 222 2 22 B B2 R, BT 2 453000)

WE  ZLEZZHRIFKRNA hsa circ 00007453 FF 5 4m L 44 4% I 95 VE R B AR % 48 A AL
#l. B, KA EA R A Z EPCR(quantitative real-time PCR, qRT-PCR) 7 i& A4 7~ B I & 4@ el F 2R
JKRNA hsa_circ_000074547 %34 ; &, #| 8 siRNAF KB KFKHepG24a /&2 F d9hsa_circ_0000745;
KRG, KR CCK-8F-T a5, & 52 o #h ) 4m it 6 38 78 4% 77, JF) Transwell 52 36 A= X)) JR A& 52 B A4S ) AT
& 40 o Hep G249 12 22 B it 4% 48 71, #| Al Western blot7 x4 M3E 54, 12 £ R T H40 R & @ o9 Rk,
25 R A 9, T H#hsa circ_0000745/5, AT & 4m it 64 38 78 B 50 5T A% A6 7] TEAK(P<0.05), F) B AE A7 38
7848 % %& @ cyclin D1& & K-F T F(P<0.001), 48403t 4% 042 2 88 ) IE1K(P<0.05), £ & 47 & HE-
Cadherin#y & & /K-F L (P<0.05), 18] fi #7 & #N-Cadherinf= Vimentin #9 & & 7K -F F 48(P<0.05).
AR 4E R A, Tikhsa circ 00007452 F 4| AT & e e 3874, 4. R R ) LR -8R
#%1k (epithelial mesenchymal transition, EMT). iX 4 A& 6995 Wi Faud 57 AL T #169 B e ¥e 5 Ao A .
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Effects of hsa_circ_0000745 on Proliferation, Invasion and Migration of

Hepatocellular Carcinoma Cells and Its Mechanism

ZHU Huifang, ZHANG Xiao, LI Chenqing, LI Yulong, SHI Kaihang, ZHU Anxin, HE Guoyang*
(Department of Pathology, Basic Medical College, Xinxiang Medical University, Xinxiang 453000, China)

Abstract This study was to investigate tumor-promoting effect of circular RNA hsa circ_0000745 on
hepatocellular carcinoma cells and its related mechanism. Firstly, quantitative Real-time PCR (qRT-PCR) was
used to detect the expression of circular RNA hsa_circ_000745 in hepatocellular carcinoma cells. Secondly, hsa
circ_000745 in HepG2 cells was knocked down by siRNA interference technology, and then CCK-8 and plate clon-
ing experiments were used to detect the proliferation ability of cells. Transwell test and scratch healing test were
used to detect cell invasion and migration ability. Western blot was used to detect the related proteins of prolifera-
tion, invasion and migration. The results showed that after interfering with hsa circ_0000745, the proliferation and
clonogenic ability of hepatocellular carcinoma cells were decreased (P<0.05), and the expression of cyclin D1 was

downregulated (P<0.001). The migration and invasion abilities of cells were decreased (P<0.05). The expression of
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epithelial marker E-Cadherin was up-regulated (P<0.05), and the expressions of interstitial markers N-Cadherin and
Vimentin were down-regulated (P<0.05). The results showed that knockdown of circular RNA hsa_circ_0000745

significantly inhibited the proliferation, migration, invasion and EMT (epithelial-mesenchymal transition) of hepa-

tocellular carcinoma cells, which provided a new potential target and perspective for the diagnosis and treatment of

hepatocellular carcinoma.
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BB AR miRINASKT = ER] 40 1) 4 FH, AT I 3 48 35 PR
IRIEY), (2) 58 A 45 A R I & akl,
(3) 2> HcireRNAE A & 1 # 3¢ /E . HUANG
S5 U SR IE , circRNA hsa_circ_00007457E B J&
HLRLL S N b 2AKRIE, BS BREM a0
FE LA Rk g e RS A 5% {H R ITAOZE I 7 B R,
hsa_circ_00007457E & Sl i ek, JF HAZHE 1
EHUE A 5 1228 KoL RERE ). [RIUE, hsa
circ_00007457 it I < B % J& v B A F R Bl g A
Bi#fi. circRNA hsa_circ_00007457E FT 40 i K 2B K
Jee ik R A F B v R LR IE . ARHIE AL B AE ST
circRNA hsa_circ_00007457E -4 s H i1 308
IIfi R 2 X, 34K T hsa circ 000074 57E [T 2 M () &
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1 MR575E%

1.1 #%

111 fmpe NIEH FF40BELO2AT A FT4H i fe 40
FkHepG2. Huh7. QGY7701. SMMC7721 }2 MHC-
COTLY FH A S5 % H T RAT

1.12  E&2XHA DMEM =GR iR 2F I3
5 /55 55 2 %W H 3£ E Gibco s 75 TRIzol, 1 4%
3¢ 7 & MSYBR Master Mixidt 77 & 39 W B H A<
TaKaRas 7]; #% 47| Lipofectamine 300004 H 75 M
FAEAEYFH AR A F, 5196 Bl A& TAY) T
B () A PR A 7] A B hsa_cire 0000745/ $t
RNA(siRNA) & [H 1 % FERNANC) ) B L i 75 7 il
R PR A F] it & i RIPAZRETR . BCAI T
W H Bt P A YR A BR A 75 Transwell /) 5 )
[ CorningA 7; a-Tublin® FeFEPTIA . BE-45%0 4 H
(E-Cadherin). 1 £ 54 85 % [t 25 1 (N-Cadherin) F1 %
&8 H (Vimentin) B AR 6 H 7% [E Abcam A w5 4 ffd
#1# FD1(cyclin DFLAA HCST 4 7]; SDS-PAGE.
PVDFIEFECL A A7 &0 H 35 E Merk A ]

1.2 753k

12,1 @mfeddse  NIEHE P4 ARLO2FI A 240 i
Y Mk HepG2+ Huh7. QGY7701. SMMC7721}%
MHCCO7LH % 10% i 2 1fiL & FIDMEM /= #if s 77 5
REge. 1837 °C. 5% CO ST M I 9% . 4% 40 o
HIEFI80% LA I}, F0.25% 0k 8 (I B 1, FF k4T
ViAW

1.2.2 qRT-PCRi%# M hsa_circ_00007454) & ik
BG4 K I 41 L 02 ATHep G2, 4% HE TRIzol ik 57
S B AR ELZH LS RNA, 2066 I & B RNA
WP S AR, HU1 pg RNAF B Sl ) & v Bl -1
B HOv 4 55 ilicDNA . #%E SYBR Master Mixidif) &
Ui B 45, FEATQRT-PCRAZ M. hsa_circ_ 000074511 5]
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BRI

Y% M: F5'-ATT ACT AAA GGC AAA CGG TGA-
3'; R5-ACA GTT ACT GAA AAT TCC CGT G-3'.
WNZ GAPDHW 5175 F5'-ACA GTC AGC
CGC ATC TTC TT-3"; R5-GAC AAG CTT CCC GTT
CTC AG-3'. LGAPDH NN Z, 42 “E i+ H A
X FIA &, I E 3R, THEFIE.

123 @mfedtd O EA KB E 4 HepG2,
JiR I v AL FF B R T B IR MR, MR ¥ Lipofectamine
3000 Reagentf JL i 771 & (1) 158 BH 15 e 1) 7% Qe v F
hsa_circ_0000745 1)t b B A% G 551 4 LU A7) VR
5], Z i F# 120 min/5 T4 4HHep G241 (44 ik
J£ 50 nmol/L)(75 % N HepG2-sidii g ), VX FHAH [A]
1) S B8 7 34 B M 6 BEER /N T B B N B 4H
HepG241 Jitd (i 4% N HepG2-NCHII ift), 4R J5 ¥ 5% e )5
FIASE A E T37 °C 5% COL% IR M i IS 77
1.2.4  CCK-8%m i34 78 5% o 4 M AT % 4m o Hep G249
¥4 78 4%, FH0.02% 15 il 1 A4, Ak 508 i A 1
HepG2-sigll il L K HepG2-NCH fits, 4% J& ¥ 3 20 41 iy
BT 96 FLMR H (#25x10°4~/4L), RN AR ¥ 26
ANEFOSL, LI EHIR, F5F50. 1. 20 3. 4. 5K
Je, ARSI SE 45T (1) 56 2 DMEME; 77 26100 pL/4L,
Ja BEFLININ10 uL CCK-8, 4k4:F37 °C . 5 % CO,
B 7%2 hig, Al B AR AR T K A F-450 nmAd 1%
HeFE(DYE . BLFR 4> 9256 5 B 3K, Hgh R E % 417
PE H AT G+ 0 #

1.2.5  -FARSLE =340 AT % 40 e HepG2 49 35 74 ft
71 FH0.02%J8R 8 1 B v A C 5% G HepG2-si LA K
X} B 41 fg HepG2-NC, il i 40 i 2l . AR5 4 M
20 M B PP T 6FLAR Hh (3L 1< 1034 /4L), 2184 5140
L JE K AR 4l B B F-37 °C 5% COL5 7= 46
WRNRE TR, FreFLAR A H I P HR BT D 40 i v o e 24
IEHEEFR . BEJG L IRdt, i N4% 2 5 W g [ 2
20 min, HIPBSIE B3R, FH 73R 5 G445 min.
J& FHPBSTH e 37 0T, a7 il 5% .

1.2.6  Transwell 52 348 | AT % 40 Je HepG2 6912 2 £t
7 UG B0 A K J ) T 3 41 40 i Hep G2-si BA % %if
HEZH 21 Bs HepG2-NC, FH0.02% 5 B 78 10 1 4 5 11 2%
YA, )R AR R . 44501 L] FHDMEME; 9%
FER R T, TN E B ALY IS0 pL E
IR, 'S A, AR 0 B 2 hiv g
o SR 5 {ETranswell/)N % (1) _F = H 3 F1200 pL i
HH(F1x10°N 4 i); 500 pL % 10%M6 2 I3 11

DMEM 5 455 - A el Id 78 T R =, 137 °C.
5% COI3%F= 5 N IF B 48 h; 4%%2 58 F % [ 5230 min,
TR Y130 min, 7F 1F B G WiE Nk BURFE

FISAN AL AT THBOF IR . 5 a BV E 1T 48
T
1.2.7  XIJEAS A L340 ) 2m L 49 32 A4S fE Hxnt

B A K T 2H 40 M HepG2-si LA B2 Xof 18 26 4 fif
HepG2-NC, F0.02% /1% il ¥ f¢. 7% G4 5 1) & 41 40 i,
i) i B0 B R V. AR S N R A A R A T 6L AR
H %5 10°4N/1L), A F A4 E 137 °C. 5%
CO 5 7248 IS 77, 457 40 I 1) ik 5 15 311 90%
FH10 pLif e A Sk RIMR, 70k 25 i 55 77 2k, FHPBS#2
BUe3, LR EIE AN, 5T E BRE0

FE IR TR AR Ak, [ A ) FH Image T3 0 22 JEL 401 it )
TR S, SR E AR TR . RN 4
3T 7% F=(24 hRIlJR %8 E-0 hRIJE %8 %)/0 hiJR 5%
JEx100%.

1.2.8 Western blot7 =M EMTARi24  RIPAZ
fift I 968 41 Bg HepG2-si LA J %} L 2H 41 g HepG2-NC,
FEHUE L, BCAEME B A K . 100 °CAcfF
T HEABANEL0 min, £ FL EFE30 pgtE H 5, SDS-
PAGEZE WG, W48 i 4% #% £ PVDFJE, =i %1~
5%2E W& P2 h, 43 3 H —Pi[a-Tublin(1:1 000) E-
Cadherin(1:500)N-Cadherin(1:500)#1Vimentin(1:500)]
4 °CW7 B 1 %, HRPAE I I BAR I E A M il — hi =
T B2 h, 5 18 FECLAL 2 & 6 R 7 347 B '
I FHImage JEAF 53 BT BRI K FE AR, FF LLa-TublinfE
NN, T80T

129 %itF sk AT R EE R
SPSS 19.04t it A AT SRt 2 4 i iF R SR
DA AR 22 () R, T PO F A% 56 (inde-
pendent-samples ¢ testa} # paired-sample ¢ test) B H
7 773 H1(One-Way ANOVA), %5 2 %5 B FH 246
5. P<0.05HNZERA SR L.

2 LIGZER
2.1 Hsa_circ_00007457E BT 20 f2 2B 28 Fn 4 A
=RIA

K FIqQRT-PCRJ7 i K Mllhsa_circ_00007457E A\
AE W 4H ML O2 A0 A [7] A e 40 Bl R R R0 . 45
R I, hsa_circ_00007457E N JH-i 4H i o ) 2Rk &2
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Z T N IEH BTN AL02(P<0.001, K1A).

[F) 1 FH QRT-PCR 77 ¥ A T 10451 -4 o 3 £H 23
B 1045 e 6} 98 5% 1E 5 41 2H HFhsa_circ_ 000074 5[1)
Fik. R, hsa circ_00007457F 40 e 2H 21
R R B R T 55 IR T 2H 23(P<0.05, E1B),
& 7~hsa_circ_0000745 1] g £ H- 20 M 9 1) K A2 K
AR ORI
2.2 FHhsa_circ_000074540 % BT £ 40 fiHep G2
H1E5E

T 2% il i qRT-PCR T ¥4 & M 1 - 6 41 44 Mo
HepG2-sibh I xf # 2H 40 fiuHepG2-NC4H il A hsa_
circ_ 00007450 R i 15 L. 45 R IR, HepG2-sidl
41 Hfd Whsa_circ_0000745 1) % 1A & B B A% T %) R4
HepG2-NCHH il (1) 2%, 15 WIsiRNA PSR B AF
A DLA T JE 55 (EI2A)

3 CCK-8 4t fi 3 5E 55 56 k5 I T 48 hsa_
circ_0000745 5 HepG24H g (1) £ KA1k . 45
7, 5% B ZH HepG2-NCAH g A tt, 4t A HepG2-si
S AR K2 BN T R N HI(EI2B) . 53 4b, it

Ag

SRR v TR BCSE IS A DU T T Hihsa cire_0000745 5
Hep G241 il (17 386 5 A8 Ak, 45 5 % L5 % B 2H HepG2-
NCHH g A8 Eb, T Fthsa circ 0000745 J5 41} 7 A% 1
o B H B D, BT R s R AR A R N (B2C
FE2D).
2.3 F#thsa_circ_0000745%F HepG24H i1 1% 58 #8
XEBARIEFM

Western blot /7 VAl T hsa_circ_0000745 Xf
HepG24H i 458 AH ¢ H eyclin D1FRIE 520 . 25 3
R, H5HepG2-NCH HRALAHEL, FH/thsa_circ_0000745
JE HepG24 il Hreyclin D1 Rk 7K1 BEAR(EI3 AR &
3B). OV HFFTAESE, cyclin D1E R 5 & 118 (A 14K
PEIERLE £, 38 4 AE L G T HE NS 7E i 7 241 5
Cyclin DI FEFRIASRET T GRS B, ({54 %
AT . ARSE BROR, THthsa cire_000074538# 1
fifillcyclin DRI ZFAK T 5| Hep G240 M 1 4 58 -
2.4 F#thsa circ_0000745%t HepG24H 115 22 F0
Yo c 2 a0l
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A: qQRT-PCRU7 V%K Mihsa_circ_00007457E N 1E 5 4T ILO2 AN A 7] e 41 i 2 v [#)3R %, *#+%P<0.001, 5 LO2LL4L, n=3. B: qRT-PCRJ7 VALl

hsa_circ_00007457E ¥ 4143 S 1B PR 8 (1 3R, #P<0.05, 5 1EH

A .

A: qRT-PCR assay was used to measure hsa circ_0000745 expression in hepatoma carcinoma cells, ***P<0.001 vs L02, n=3. B: the expression level

of hsa_circ_0000745 in primary hepatoma carcinoma tissues (Tumor) adjacent normal tissues (Normal) was checked by qRT-PCR, *P<0.05 vs Normal

group.

&1 Hsa_circ_00007457E T 4RARFRLH LA FNARAE SRk

Fig.1 Hsa_circ_0000745 is highly expressed in hepatoma carcinoma tissues and cells
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HepG2-NC  HepG2-si

A: #hsa_circ 0000745 siRNAFIX FERNAH Y4HepG2 /i, qQRT-PCRJ7 i 4% Mllhsa_circ_00007451#1 3% 1%; B: CCK-85L 36 4% Mlhsa_circ_0000745
Yof FFF 968 40 B Hep G2 B B (15401, Cy D “FHR 08 B 923846 Mlhsa._cire_ 00007455} 6 41 f Hep G214 Bl (149 541 Je 48 1+ #1 . *P<0.05, **P<0.01, 5
HepG2-NC4 L4z,

A: expression levels of hsa_circ 0000745 in HepG2 cells transfected with siRNA (HepG2-si) or negative control (HepG2-NC) were analyzed by qRT-
PCR; B: the proliferative ability of HepG2 cells was detected by the CCK-8 assay; C,D: the proliferative ability of HepG2 cells was tested by plate
cloning experiment and statistical analysis. *P<0.05, **P<0.01 vs HepG2-NC group.

E2 Fifhsa_circ_0000745H15 | HepG24BAATIETE
Fig.2 Knockdown of hsa_circ_0000745 inhibits proliferation of HepG2 cells

(A) (B)
0.5 -
0.4 —

HepG2-NC HepG2-si

=

a-Tubulin I | -I

0.3 4
0.2 4 kxk
0.1 -
0 B

HepG2-NC HepG2-si
A. B: #lJlhsa_circ_0000745(1IsiRNAFINT ENCH YeHepG24H )1 )5, Western bloth il 41 4 5 A1 3¢ 28 [ eyelin D1[HFRIE R Giit . #+4P<0.001, 5
HepG2-NCZH b4
A,B: after the HepG2 cells were transfected with siRNA targeting hsa_circ_0000745 and control NC, the expression of cyclin D1 was detected by West-
ern blot and analyzed statistically. ***P<0.001 vs HepG2-NC group.

E3 Fifthsa_circ_00007454%| HepG2 4R AYIETEH 5% T Heyclin D1AYRIA
Fig.3 Knockdown of hsa_circ_000074S inhibits cyclin D1 expression of HepG2 cells

Cyclin D1

Protein expressions

s Mihsa_circ_0000745%} T 4 41 i Hep G217 28 FiL
FEThREMISEN . Transwellf= 28 S 46 AR & & 9256
iR EoR, 5XTHAM L, TPthsa_circ_0000745 )5
HepG241 fitd ¥ 12 28 50 B AT R 2 35 K B&(P<0.001,
Kl4), FHIT4hsa circ 0000745 1] LA FF8 20
HepG2 ()12 28 FiL %, hsa_circ_ 00007451314 5 AT
T AR B 42 28 SO B B — 8 B AH O IE

2.5 Fifhsa _circ_0000745% HepG24HRIEM T
KERFRIEHIF N

b B —[H] Fi ¥4 4K (epithelial mesenchymal transi-
tion, EMT)TE il J67 4 il i) 42 28 S5 i e vh R 45 1 B 2L
A3 AE o A 32 i Western bloth il 7 EMTAH
KEAMRE. GRER, SXBAM, THihsa_
circ_0000745 5 HepG24H il 1 1) I 7 b5 & YJE-Cad-
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HepG2-NC  HepG2-si

(D)

500 1

400 1
300 1
200 1
100 1

Migrated distance /pum

Hep(‘;Z—NC HepG2-si
A. B: Transwellfillhsa_circ_00007455%} /i 48 Hep G212 22 e /I MU RE I L e vk 43 #t.  C. D: RIJRSEa ke I % 2H 40 R T A2 e 70 Je k43 i
#*P<(0.01, HepG2-NCZH b5
A,B: invasion ability was determined via Transwell assays and statistical analysis; C,D: the migrative ability of HepG2 cells was detected by the wound-
healing assay and statistical analysis. ¥**P<0.01 vs HepG2-NC group.
El4 FHfithsa_circ_00007453H I HepG24HAEAIIR EFNITHE
Fig.4 Knockdown of hsa_circ_0000745 inhibits migration and invasion of HepG2 cells

(A) ® -
HepG2-NC  HepG2-si é ; HepG2
E-Cadherin [ £ 101
Vimentin [ e— — g 0.5 1
o Tubulin [ — )

E-Cadherin N-Cadherin Vimentin
A. B: #[ihsa_circ_0000745[¥]siRNAFIRT FEINCH; JeHepG241 i 5, Western blotfrlIEMTHi b i (A FIFRIE K G iH 430, *P<0.05, **P<0.01, 5
HepG2-NC# L% .
A,B: after the HepG2 cells were transfected with siRNA targeting hsa _circ_0000745 and control NC, the expressions of EMT markers were detected by
Western blot and analyzed statistically. *P<0.05, **P<0.01 vs HepG2-NC group.

&5 F#thsa circ_000074531H|HepG24HREAIEMT i &
Fig.5 Knockdown of hsa_circ_0000745 inhibits EMT progression of HepG2 cells

herinf¥) A3, T 8] iR E4N-Cadherin il Vimentin TE, SRR, FEY)FR ][RR UF . CireRNAsHI 3
(F2IE T BE(E5). 75 THhsa_circ 0000745% k68 A RA LU SR RS e ik, JF BAE MR e

FOHI BT 92 40 L T EMT & s PR B AN AR b BEAG I 21 3 & i circRNAs .
2T DL EIX S AE, cireRNASE & & 1 N 12
3 °1ip Wr bR &Y. BLETEZ M T R B F 2R

CircRNAs 2 #1730 KM AEHAGRNA, Hoie Rk 9 J 34 W A0 {8 il cireRNAs . HLfn, LIZE095E 13 4= 4
) A% 3 J2 1) B AR R T AR mRINA 22558 7] A8 BT e 2 i TSN ORE B T REAEAE N SR 4 R A
(1B R A E M A IR 458 . CireRNASTE I 7L 3] 5 V8 7E 43 F A% & W i cireRNA(cire-0000978 Flhsa-
YA Iz AR AR, PUTPiAEE )0k, Rk & B AR ¢irc-0000483). % 4, circHIPK37E A 79 2H 23 Fl 41
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M &b B2 B, JRR T R A G e T
¥ K A2 2868 71, BAAE K1 A bs S
7% /119, Hsa_circ_ 0000745 K5 T2 T 175 4 i 4k
)8 [ 4 15 35 [RISPECCT, 4= K1 5808 3%, H A Xt
F-circRNA hsa_circ_00007457E T 41 i J& o 1 1F
FALHIE T i A WLARE, BRI, S T R AN F Fihsa_
circ_0000745 78 140 i & A K b VR R, AR 5E
TSI T R H 2R 41 i Hhsa.cire 00007451
Fik, KHlhsa circ 00007457 I 21 SUR 40 i H )
RiLH T IEE AL 4. Bk, #Ellhsa_
circ_00007457F [ i 40 i 1) A R Jg v R 4% 5 B B
FIEEER . 8 7 B #fihsa_circ_ 00007457 JH ¥ 4H
MRS GE R 22 AT RS b 01 T, AR 708 ik 44
PRAPCCK-SAN MG HE S8 . AR T B RS 36 . &l
IR AL A 9256 LA K Transwell/N %8 S2 56 & B, 40 T 9
i i Hhsa_circ 000074511 3% J5 HF ¥ 41 i HepG2
MG TE. RBAMITFE R )03 TR, e 1R,
hsa_circ_000074512 2t 1 - Jis 40 Jf ) MG B . =2 28 DA
JOERRE ST, Rk, AHE 50 R A A 5 56 e CE B
T hsa_circ_00007457E JH-4H s H f Jm A H
ARG AR BRI —, A
22 4y F e R AR Y AT S A 1) R B A, NI
22 5y FU A AV, 2 40 R W B A s, I 4
L R AR AR R AR K TR BRGSO A YA, T
S 20 PR 3G B AR R A SZ . dH R 4 2
S GE, S22 o JE A P R 1, 4 P 52 #
S B B A 2 DR A R A B AR B (cy elin-
dependent kinase, CDK) 3% P45 i, o 41 i & 141
& M (eyelin) 1 4> 325 G JUIJH 1% M (eyclin C. D.
E). M & 1 5 H(cyclin B). S & ] & A (cyclin
A); At Heycling & I K cyclinfE 4 {75 I 547,
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