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[HEE] & @ FEITFR RNA cireSP3 (hsa-cire-0002642 ) 76 JF 4 il 9 (HCC ) Hr i) 235 K H Xt HCC 41 fits
BGH ROERE W . 2 ok WOAR TR PR BB R4 E 56 — B2 BE IF IR AR RL 2017 4 6 F % 2018 4F 12 F Wi 11 42 14
HCC 835 T AR UIBR (4 988 41 ZURUE 55 20 SUbR A%, SR I 55 B 7 & PCR K Il 2 21 b cireSP3 By K35, 43 BT i 41 41
circSP3 # ik 5 & I R B 22 38 AR 0 06 R 15 97 N HCC 41 i & Hep-3B, Huh7, SMMC-7721, Bel-7402 }z A
1E 5 T 40 i R HL-7702, % JHSZEE f PCR A6 I 248 i rf cireSP3 (93635, (i FH circSP3 iat 25 ik K 410 5 ki 43 1)
Yt Hep-3B Fl Huh7 400 )5, SR 40 i 318050 £-8 (CCK-8 ) A i 20 Jiftg 3% 5 175 10, Transwell 325 46 00 40 Jid 4= 22 A
TRERETT, R BREP A - Bife it (EMT) AHOCHhREMIBOEE 1D . B~ AR HW3Rb. 4% HCC &
HIm AL cireSP3 1R I8 = T o2 4L (P<0.01) , FFH cireSP3 B335 5 HCC i e K42 & TNM 43 1 & 1
A& (P17 <0.05) o cireSP3 7 4 Fi HCC 4l & i iy 3R A ) T IE W R4 M R (P <0.01) o circSP3 i & ik
Al IR JE HCC 40 i i34 4 . (222 AT (P<<0.05. P<<0.01) , T T4 circSP3 235 MMl HCC 21 il fiY 184 5 |
RZEFER (P<0.05, P<0.01) . WIEHEFFRIBLE circSP3 i %35 19 HCC 41 o i T X 40 (P <<0.05) ,
M 76 T4 cireSP3 3% 35 (19 HCC 48 Jifd v I T % B 40 i (P <<0.05) . E-4% i 4 14 38 35 15 circSP3 i 3 1k 4 48 ity rpr
i F %F 40 MY (P <<0.01) , i 76 T4 circSP3 3 1k i HCC 41 il o i T X B4 s (P <<0.01) . # #  circSP3
5 H 2238 5 HCC R R/ TNM AR IEAESG, A B ot &S . cireSP3 figfi ik HCC Ui gE, I
H T REE (2 E EMT gEfeff {2 i HCC UMl Mg 2.
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Circular RNA circSP3 (hsa-circ-0002642) promotes proliferation and migration of hepatocellular carcinoma cells

LI Mo-lin', CHEN Hang’, HUANG Ping""
1. Department of Hepatobiliary Surgery, The First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China
2. Department of Oncology and Hematology, The People’s Hospital of Tongliang District, Chongqing 402560, China

[Abstract] Objective To investigate the expression of circular RNA circSP3 (hsa-circ-0002642) in hepatocellular
carcinoma (HCC) and its effect on proliferation and migration of HCC cells. Methods The tumor tissue and the adjacent
paratumor tissue samples were collected from 42 HCC patients who underwent surgery from Jun. 2017 to Dec. 2018 in
Department of Hepatobiliary Surgery, the First Affiliated Hospital of Chongqing Medical University. The expression of circSP3
in the samples was detected by real-time quantitative PCR, and the relationship between circSP3 expression in the tumor
tissues and clinicopathological parameters of the patients was analyzed. Human HCC cell lines (Hep-3B, Huh7, SMMC-7721
and Bel-7402) and human normal liver cell line (HL-7702) culturion, and the expression of circSP3 was detected. After circSP3
overexpression and interference plasmids transfection into Hep-3B and Huh7 cells, the cell proliferation was detected by cell
counting kit-8 (CCK-8) method, the invasion and migration abilities were detected by Transwell assay, and expression levels
of epithelial-mesenchymal transformation (EMT)-associated markers (vimentin and E-cadherin) were determined by Western
blotting. Results The expression of circSP3 of tumor tissues was significantly higher than that of the paratumor tissues in
the HCC patients (P<<0.01), and the expression of circSP3 was positively correlated with the tumor maximum diameter and

clinical TNM stage (both P<<0.05). The expression levels of circSP3 in the 4 HCC cell lines were significantly higher than that

(R B 2019-07-27  [FEZHEHE] 2019-11-11
[MEEBMN F8H, Bt/ E-mail: 975495195@qq.com
i i3/ (Corresponding author). Tel: 023-89011191, E-mail: huangpchina@sina.com



9121, ZEEAK, 4. FRIR RNA cireSP3 ( hsa-circ-0002642 ) ¢ 1 -4 i g 4 i 15 58 K 3T 7

e 1331 -

in the normal liver cell lines (all 2<<0.01). Overexpression of circSP3 could significantly promote proliferation, invasion and
migration of HCC cells (P<<0.05, P<<0.01), while interference circSP3 expression could significantly inhibit the proliferation,
invasion and migration (P <<0.05, P<<0.01). The expression of vimentin was significantly higher in circSP3-overexpressed
cells than that in control cells (P<<0.05), while it was significantly lower in circSP3-interfered cells than that in control cells
(P<<0.05). The expression of E-cadherin was significantly lower in circSP3-overexpressed cells than that in control cells
(P<<0.01), while it was significantly higher in circSP3-interfered cells than that in control cells (P<<0.01). Conclusion The
abnormal expression of circSP3 is positively correlated with tumor size and TNM stage of HCC, and determining its

expression is helpful to evaluate the severity and prognosis of HCC. CircSP3 can promote the proliferation of HCC cells, and

may promote the migration and invasion by promoting the EMT process.

[Key words] circular RNAs; circSP3; hepatocellular carcinoma; epithelial-mesenchymal transformation; cell

proliferation; migration; invasion
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AT, WFFTUESE, cireRNA 83 (U circHIPK3
il circSETD3 ) Rl AEE HCC i J& b A4 EEA/EH
BRI HCC A0 M 345 . A T-FnEpet™ ™, A
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HL-7702 $4) iy 55 PR = B R 2% 93 385 1k - 2 A 90 Pl £
7. DMEM X% 3% Wi #11 RPMI 1640 15 3% W ¥ A
ZE[H Gibeo 24l M4 MLIE WA H 32 [E PAN A Fl;
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B | )N AR R AT BR A FD ;- cireSP3
PCR 51904 A bt E R A B ARG IRA R 4l
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(ov-circSP3 ) N 4L EkL (si-cireSP3 ) I H
HIEH (L) RO IRAR . X T cireSP3 it %
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1.4 S8 %% PCR # M circSP3 & ik fifi i TRIzol
) 4 2 21 B0 L BN RNAL B S S R
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PCR i & 7547 PCR. 519741 cireSP3 1E X5l
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CGC CCA ATA C-3'. BAHEME 3 AESL, RH
2 MR cireSP3 MUARNT Rk L
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BEILEIE ), m/hE L2 AFLMA 50 pL 3
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CO, HiFH A E 24 ho BUB/NE, JHBFRERZE o
WRIHTE 3 K, A 4% 25 R E 30 min,
FARR R B = RE T A, SR FRAE
YLt 20 min, BEFRELZE MRS UE 3 K. (DL
U T 20 A5 X T 2 A A TR AR . 4t
IR HE IR SE G . Transwell |2 AN LI,

HAP B SR 2508 1R DU S B AH ] .
1.6 EaMepiEEten EMT ABA B G &k (i
LW TE O A A O R O B R L A
B EHEZPRIRS, K& 10 ming &1L E
FE 1S ng A FRAEM, Bk (80 V 40 min, 120 V
80 min) . i (210 mA 100 min) . % FH 8%
AR A-WEt I 2 h, SRJG 4 C WERbRiCIE RN .
E-52GE T (FRELLfi2 1 2 1000 ) #1 GAPDH
(1:800) —Hi; LRIEMAFEI BRI (FREL
1 :1000) FIRFE 2 he il ECL X & T
2t 26, H Imagel B T2 E =0T .
1.7 %3348 N FH SPSS 24.0 B b1 403t
M. A SERR IS A 3R, TR R L
XEts FoR, 2HMIILECR ¢ ke, 240 SR
FHEAR 5 2200 M7 . circSP3 26355 H 34 11 5 B
FEARI KRR o KA T o0 KK HE (o)
9.0.05,

2 # B

2.1 circSP3 1 & R I A P iy Rk R E 5 16 R
TRIBIGARG K A WA 1R, A4 cireSP3
3R I8 K8 TR o5 A4 (P<0.01) o Dimdd
2 cireSP3 AHXF ik 5 1 - X A, 23 R
circSP3 1y 15, 19 Bl H ML EE, HE 1A
U, R AR =5 em Al TNM 43819 HCC &
B LRI N cireSP3 F Kk (P <0.05) . £H
circSP3 n[ i85 5 HCC WIE A, H. circSP3 Fik/K
V-5 HCC Ml 0y)™ B R S IEAR G

1.51 .
1
§ 10} o
~ ')
S o5t o
(ﬂ/—s % 0% °
g 00} ¢
—0.5
Tumor Paratumor

Bl 1 SERZEE PCR &M HCC fEALRMEZHAH
circSP3 ik
Fig1 Expression of circSP3 in HCC tumor and
paratumor tissues detected by real-time quantitative PCR
HCC: Hepatocellular carcinoma; GAPDH: Glyceraldehyde-3-
phosphate dehydrogenase. "P<<0.01. n=42



9121, ZEEAK, 4. FRIR RNA cireSP3 ( hsa-circ-0002642 ) ¢ 1 -4 i g 4 i 15 58 K 3T 7 e 1333

F 1 cireSP3 F®i25 HCC £E G ABIBIEIRIIME X 2.2 circSP3 £ A HCC 2mfe % B B AT e it Z b 8

Tab1 Correlation between circSP3 expression and ki K 2A B, 5 HL-7702 4HjiEAEEE, Huh-7.
clinicopathological characteristics of HCC patients Hep-3B. SMMC-7721. Bel-7402 MR circSP3 Fik
— " ) 138 (P #<0.01) . 7 Hep-3B Fil Huh-7 £t
ig ow ; N N .
Factor N=23 N—]9 X value Pvalue S5 G cireSP3 i F ik F T BT RL ), cireSP3 3
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<40 5 2
> 40 18 17 2.3 cireSP3 & HCC #m 3§ 7 a9 v WIIAL 3
Gender 0.396 0.529 7N, YL cireSP3 o R iA FUR Y Hep-3B 4 U 34 5E T
lbfnll . 12 lj VRS BRANM T 85, 7ERE Y 48 . 72 h I 22 R 4
HBsAg 0.090 0.764 THER (P 34<0.05) , TFEYLT cireSP3 3L FkE
J_r 149; li (1Y Huh-7 4035 58 T35 P00 RAAR M RRAIG, 7Ee g
HBV DNA 1354 0245 48,72 h 2R ISHIA G F L (P 1)<0.05) .
+ 15 9 2.4 cireSP3 2t HCC fmpfz % . £4a9%a Nkl
— 8 10 .
%4 i g K2H Z
AFP py/(ngeL ) L634 0.201 4A. 4B I, SXTREZIAHLE, cireSP3 it RiIKZ %
<400 17 17 NER AR £ (P<0.01) , cireSP3 T4
=40 6 2 b /N IR (P<0.01) , 5] circSP3
ALT z,/(UsL ™" 0.865 0.352 N
<40 10 11 FRIRREWS I HCC 4l e iz 2868 1. tniEl 4C,
2013 4D B, cireSP3 FKIAES i 1k HCC 41K 03T
AST z,/(UsL™") 0.096 0.757 -
<40 1 10 Al (P<0.01) .
=40 12 9 2.5 cireSP3 A ¥ EMT 48 X % & % % & &,
Do /e . L4587 E-45 8 G kik WS Bk, S IALA L,
=5 19 5 circSP3 i % K 2H Hep-3B 40 g Fh )% I8 & 1 O £ 34
TI}IM stage PN\, N KT (P<<0.01) , E-45%68 HRIAAKT K
3 9
I ) A (P<0.01) ; circSP3 T-441 Huh-7 4l ) JE &
I 16 6 FIAY AR (P<0.01) , E-45FHE [ RIE
HCC: Hepatocellular carcinoma; HBsAg: Hepatitis 7J(E|Zﬂ‘% (P<0.01) ., XUuZEHREL | cireSP3 %
B surface antigen; HBV: Hepatitis B virus; AFP: '
a-fetoprotein; ALT: Alanine aminotransferase; AST: Aspartate #E EMT 172

aminotransferase; D,,,,: Tumor maximum diameter
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B2 SEKEE PCR#EME HCC 4MEH cireSP3 RiX K ov-cireSP3 # si-cireSP3 F#i/F cireSP3 Fik
Fig 2 Expression of circSP3 in HCC cells after transfection with ov-circSP3 and si-circSP3 plasmids
detected by real-time quantitative PCR
A: The expression of circSP3 in human HCC cell lines (Huh-7, Hep-3B, SMMC-7721 and Bel-7402) and human normal liver cell line
(HL-7702); B: The expression of circSP3 in Hep-3B cells transfected with circSP3 overexpression plasmids (ov-circSP3) or empty
plasmids (control); C: The expression of circSP3 in Huh-7 cells transfected with circSP3 interference plasmids (si-circSP3) or empty

plasmids (control). HCC: Hepatocellular carcinoma; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase. ~ P<<0.01. n=3,Xx+s
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3 CCK-8 iE#illl cireSP3 3 HCC 4AAiE7E A8 /1A 750
Fig3 Effect of circSP3 on proliferation of HCC cells detected by CCK-8 method
A: The proliferation of Hep-3B cells transfected with circSP3 overexpression plasmids (ov-circSP3) or empty plasmids (control);
B: The proliferation of Huh-7 cells transfected with circSP3 interference plasmids (si-circSP3) or empty plasmids (control). CCK-8:

Cell counting kit-8; HCC: Hepatocellular carcinoma. "P<<0.05, "P<C0.01 vs control group at same time point. =23, ¥+

Control ov-circSP3
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4 Transwell 54 cireSP3 Xf HCC 4fE % . BN
Fig4 Effect of circSP3 on invasion and migration of HCC cells detected by Transwell assay
A: The invasion of Hep-3B cells transfected with circSP3 overexpression plasmids (ov-circSP3) or empty plasmids (control); B: The
invasion of Huh-7 cells transfected with circSP3 interference plasmids (si-circSP3) or empty plasmids (control); C: The migration of
Hep-3B cells transfected with ov-circSP3 or control plasmids; D: The migration of Huh-7 cells transfected with si-circSP3 or control

plasmids. HCC: Hepatocellular carcinoma. Original magnification: X20. "P<<0.01. n=3, x+s
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Fig5 Effect of circSP3 on expression of EMT-related proteins vimentin and E-cadherin in HCC cells

detected by Western blotting

A: The protein expression in Hep-3B cells transfected with circSP3 overexpression plasmids (ov-circSP3) or empty plasmids

(control); B: The protein expression in Huh-7 cells transfected with circSP3 interference plasmids (si-circSP3) or empty plasmids

(control). HCC: Hepatocellular carcinoma; EMT: Epithelial-mesenchymal transformation; GAPDH: Glyceraldehyde-3-phosphate

dehydrogenase. "P<<0.01. n=3,Xx+s
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