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[#8 Z] BM il hsa_circ_0011946 11 miR-767-3p 765 Sikm B WAEH . A& RT-qPCR 47 hsa_circ_0011946
miR-767-3p £ 8 FUF 2 i 52 15 H 20 8 30 Rk AR AR AN (H8) J & B Al i (SiHa  HelLa |, Caski) HF 9 R KK . 4333l
si-NC ., si-hsa_circ_0011946 . miR-NC, miR-767-3p . pcDNA . pcDNA-hsa_circ_0011946 , anti-miR-NC+si-hsa_circ_0011946 , anti-miR-767-
3p+si-hsa_circ_0011946 %% ¢ SiHa 40 if , 3 1% N si-NC 4 . si-hsa_circ_0011946 ZH . miR-NC £ . miR-767-3p 4 . pcDNA 4 . pcDNA-
hsa_circ_0011946 41 . anti-miR-NC+si-hsa_circ_0011946 #H . anti-miR-767-3p+si-hsa_circ_0011946 20 , AR5 YLy 4o/ b NC 40, R
RT-qPCR ¥ 45 21 SiHa 4l iE 7 hsa_cire_0011946 Fll miR-767-3p F 232 ; CCK-8 PRSI 41 I35 7 5 - 7 B T2 B S92 96 A6 1000 40 it e e
B Transwell 525646 I 20 3T 3% FI4R 28450 ; Western blot £ MMP-2 \MMP-9 % [ 283X circular RNA interactome il miR-767-3p 5
hsa_circ_0011946 (K25 G 55, , WG 3R BFR 45 3% P I2 0 20 hsa_cire_0011946 Al miR-767-3p AL KR . R SEHIEHFAY
VLA, B 25U 2H 41 T hsa_cire_0011946 3 35 7K - 1 35 7+ 25 (P<0. 05) , miR-767-3p 225 /K F .3 B A% (P<0. 05) . 5 H8 4Hi i LL %%,
SiHa HelLa . Caski 4l 0 1 hsa_circ_0011946 22 ik /K- B 3 T & (P<0. 05) , miR-767-3p F&3k /K - i E FEAK (P<0. 05) . 5 NC 4 L #R,
si-hsa_cire_0011946 £ SiHa 4/l hsa_circ_0011946 Fik KV WOGEE (A)MH SRR TR AL A= 2280 % MMP-2 MMP-9 45 [ kK-
B ERRALAE D (P<0.05) o 5 miR-NC 41 Fe &L, miR-767-3p 41 SiHa 41}l miR-767-3p %6 1% /K ¥ B T1 5 (P<0. 05) , A {8 . v pE % T B
B AR ZE R S MMP-2 . MMP-2 25 [ 2% 35 7K 7 B 3 AR/ /0 (P<0.05) o 5 peDNA 4[4 %5, pcDNA-hsa_cire_0011946 41 SiHa 41 il
miR-767-3p 3 ik /K F i 3 [ K (P<0.05) , hsa_circ_0011946 3 ik /K F & % F+ & (P<0.05) o 3£ 4% 4% miR-767-3p mimics Al
WT-hsa_circ_0011946 1 SiHa 2 i AH X 2¢ 't 2 W % PR AR T L% 4 miR-NC F WT-hsa_circ_0011946 (P<0.05) . hsa_circ_0011946 5
miR-767-3p 4% S P45 & . 5 anti-miR-NC+si-hsa_circ_0011946 20 [ %5 , anti-miR-767-3p+si-hsa_circ_0011946 41 SiHa 4fl fif]
miR-767-3p 5 /KT B FHFEAR(P<0. 05) , A B . 3E B TR 5K (R 2250 & MMP-2 . MMP-9 £ [ 2% 3K /K - 5 25 T i /48 Jin (P<0. 05) 5

i T hsa_cire_0011946 i@ i3 ¥ ] I miR-767-3p 10 25008 40 M 09 3458 TR AR 72 .
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hsa_circ_0011946 regulates the proliferation, migration and invasion of cervical cancer cells via targeting
miR-767-3p
LI Wen-ya', XIE Cheng', PENG Li*  (1.Department of Obstetrics and Gynecology, Xiantao First People’s Hospital Affiliated to Yangtze

University, Xiantao Hubei 433000, China; 2.Department of Nephrology, Xiantao First People’s Hospital Affiliated to Yangtze University,
Xiantao Hubei 433000, China)

Abstract: Objective To investigate the role of hsa_circ_0011946 targeting miR-767-3p in the progression of cervical cancer. Methods
The expression levels of hsa_circ_0011946 and miR-767-3p in cervical cancer tissues, adjacent tissues, immortalized human cervical epithelial
cells (H8) and cervical cancer cells (SiHa, Hela, and Cashi) were determined by RT-qPCR. SiHa cells were transfected with si-NC,
si-hsa_circ_0011946, miR-NC, miR-767-3p, pcDNA, pcDNA-hsa_circ_0011946, anti-miR-NC+si-hsa_circ_0011946, anti-miR-767-3p+
si-hsa_circ_0011946, respectively, as the si-NC group, the si-hsa_circ_0011946 group, the miR-NC group, the miR-767-3p group, the
pcDNA group, the pcDNA-hsa_circ_0011946 group, the anti-miR-NC+si-hsa_circ_0011946 group, and the anti-miR-767-3p+si-hsa_circ_
0011946 group, and the untransfected cells were used as the NC group. The expression of hsa_circ_0011946 and miR-767-3p of SiHa cells
in each group was detected by RT-qPCR, the cell viability was detected by CCK-8, the number of cell clone was detected by plate clone
formation assay, the cell migration and invasion numbers were detected by Transwell assay, and the protein expression of MMP-2 and MMP-9
was detected by Western blot. The binding site of miR-767-3p to hsa_circ_0011946 was predicted by circular RNA interactome, and the
targeted relationship between hsa_circ_0011946 and miR-767-3p was analyzed by dual luciferase reporter assay. Results ~Compared with
the adjacent tissues, the expression level of hsa_circ_0011946 in the cervical cancer tissues was significantly increased (P<0.05), while
the expression level of miR-767-3p was significantly decreased (P<0.05). Compared with H8 cells, the expression levels of hsa_circ_
0011946 in SiHa, HelLa and Caski cells were significantly increased (P<0.05), while the expression levels of miR-767-3p were signifi-
cantly decreased (P<0.05). Compared with the NC group, the expression level of hsa_circ_0011946, absorbance (A) value, number of
clone, number of migration, number of invasion and the protein expression levels of MMP-2 and MMP-9 were significantly decreased in SiHa
cells in the miR-767-3p group (P<0.05). Compared with the miR-NC group, the expression level of miR-767-3p in SiHa cells in the
miR-767-3p group was significantly increased (P<0.05), and the cell A value, number of clone, number of migration, number of invasion
and the protein expression levels of MMP-2 and MMP-9 were significantly decreased (P<0.05). Compared with the pcDNA group, the
expression level of miR-767-3p in SiHa cells in the pcDNA-hsa_circ_0011946 group was significantly decreased (P<0.05) , and the
expression level of hsa_circ_0011946 was significantly increased (P<0.05). The relative luciferase activity of SiHa cells co-transfected with
miR-767-3p mimics and WT-hsa_circ_0011946 was lower than that of co-transfected with miR-NC and WT-hsa_circ_0011946 (P<0.05).
hsa_circ_0011946 bound to miR-767-3p directly and specifically. Compared with the anti-miR-NC+si-hsa_circ_0011946 group, the
expression level of miR-767-3p in SiHa cells in the anti-miR-767-3p+si-hsa_circ_0011946 group was significantly decreased (P<0.05),
and the cell A value, number of clone, number of migration, number of invasion and protein expression levels of MMP-2 and MMP-9 were
significantly increased (P<0.05). Conclusion Interfering hsa_circ_0011946 can inhibit the proliferation, migration and invasion of
cervical cancer cells through targeted up-regulation of miR-767-3p.

Keywords: hsa_circ_0011946; miR-767-3p; cervical cancer; proliferation; migration; invasion
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1.1 ##
11,1 HEUkIE 201745 H 2 20194E5 A
TR BSR4 43 191 By 3595 S5 1Y) i AL BRI 55 1E R 4
2, BEFWA5~73 %, TAEIRE 57 % BRI Z i
I7 ST RIEIRIT S PUMIEIRYT . AER AR RS
TRAFAE-80 "CUKAR & H . AR A TR B R HE 2R L
S A HE (XTYYKY2017006) , 538 K 5 @ %A
FERNIE R o
11,2 4 A 55 UNCE B X O SR
(b5 : QS-H283) W [ HEFE A Wb (D) A PR A
B FU SiHa 40 (65 CL-0210) . HeLa 41 8 (1t 5.
CL-0101) ., Caski 4 ffl (41t 5 : CL-0048) S MEM % 5% %&
(it = : PM150410P) | 7 &% % &2 W Ht (#t 5 .
PB180120) Jifi2F IfL i (L5 : 164210) W [ 2105 58
He i BE B2 ] 5 PrimeScript 186 55 S iR & (AL .
RRO37A) . SYBR Premix Ex Taq i #] & (it 5 .
DRRO41A) I [ K i TaKaRa 2% 7 ; miScript 3% % 5% i
F £ (45 :218161) .miScript SYBR Green PCR &5 £
(it 5 :218073) g H 1 [# Qiagen 2\ Al ; si-hsa_circ_
0011946 .si-NC . miR-767-3p .pcDNA . pcDNA-hsa_circ_
0011946, anti-miR-NC , anti-miR-767-3p . miR-NC , 5 21
o N F WA B W B AR T AR A Fl 5 CCK-8.,
NP-40 2% il W A 1138 = RAEW 48 7 s MMP-2 i 2
Pt (L5 AF0234) \MMP-9 %2 Z i (L5 : AF5234) |
B-actin B BAHT (L5 : AF5003) \ BR it A AL B b i
L1 2EHE # 1eG (HE 5 - A0208) W [ b 28 5 KB W)
YN
1.2 RT-qPCRA&M hsa_circ_001 1946\miR-767-3p7§i£
fifi FH TRIzol {57 M\ H8 41l g . SiHa 4l i . HeLa 4
M | Caski 2 L S 9 28 23 i 55 1F & 4 20 rp 42 B S
RNA, 43l ] PrimeSecript ¥ %% 5% 157 & . miSeript 1% %
st A & A B circRNA L miRNA 1 ¢DNA, 43 51 H
SYBR Premix Ex Taq i 7] & .miScript SYBR Green PCR
R & XF LA cDNA #E47 RT-qPCR. PCR W 25 1F
95 CHALYE S min; 95 ‘CAEM: 305,55 ‘CiR k305,72 °C
FE i1 30 s, 1 K 40 K . U6 4 miR-767-3p () N &,
B-actin M hsa_circ_0011946 ) N 2, 5K FH 2724 5 43 #r
hsa_circ_0011946 .miR-767-3p iZ&IA/KF-. miR-767-3p
G149 5" -TCCATTTGTTTTGATGATGGACT-3", T iiif
5]#) 5'-CTCAACTGGTGTCGTGGAGTC-3"; U6 L ¥iF 5|
#) 5'-CTCGCTTCGGCAGCACAT-3", F il 514 5'-AAC
GCTTCACGAATTTGCGT-3'; hsa_circ_0011946 | ¥ 5]

¥ 5’ -GCTGGTGTTCCTTGACTGGA-3', F i 514 5'-C
ACTGTAGCAAACCAGCATTTCT-3'; B-actin b {iE 514
5'-GTCCACCGCAAATGCTTCTA-3", FiiF51 4 5" -TGC
TGTCACCTTCACCGTTC-3' .,

1.3 @i siifesia

SiHa 20 M2 & 1% 75 55 8 R AT . 10% i 4 1l
TH 0 MEM B8 3558, 346 37 °C. &% 5%C0, B 55 5548 g
B MR ARENE 1L 80% Ml & 1Y SiHa 41, 1:3/41X.,
T 3 AR % 00 SiHa 41 i LA 2x10* A4~ /FL 3% Fh % 96 fL
Mo, H Lipofectamine 2000 B si-NC. si-hsa_circ_
0011946, miR-NC. miR-767-3p. pcDNA. pcDNA-
hsa_circ_0011946. anti-miR-NC+si-hsa_circ_0011946.
anti-miR-767-3p+si-hsa_circ_0011946 4351 5% 4 50% fil
A 1Y SiHa 40 B, 4 3 /E & si-NC 28 . si-hsa_circ_
0011946 41 . miR-NC 41 . miR-767-3p 41 . pcDNA 41 .
pcDNA-hsa_circ_0011946 #H . anti-miR-NC+si-hsa_circ_
0011946 2 . anti-miR-767-3p+si-hsa_circ_0011946 £
KEEYLY SiHa ZHMIAE A NC 2H . Y 48 h)m YL 4E SiHa
YL, RT-qPCR K& I hsa_circ_0011946 . miR-767-3p
FIR VAR IESE Y OR B e A 7 R 2R 50 5
1.4 CCK-8 X a7 A

W55 UL 48 b 1Y SiHa 40 g DL 5x10°4N/FL 3 Fl &
96 FL Ak , 40 AN BE J5 A FLES il 10 pl CCK-8 7,37 °C
BFE 2 ho BEPRIXAE 450 nm P AR I 5E G (absor-
bance, A)E DL E /R AHENG /) .

1.5 PAL T R 55 B A ) 2 iS¢ % 4%

55 YL 48 h i A SiHa 41 AE DL 5x10° A4 /AL3EFh 2
6fLAR, IE R 12 d 2= IR R T WAR L se b . 4% £
BB 1 h, RF 0. 1% 45 b Emmge . Bk
B RO T S04 Y sE R
1.6  Transwell =40 2m i, i 4% Fo 43 2 4%

W Y 48 h J5 1Y SiHa 4 A H 8 T 0 L 3 85 R 5
g A0 i %% N 1X10%mL. Transwell | 2 E5 0
100 WL 20 B, T =R 600 wL 58 45 323k SR )5
TEXEFRAA TR 24 ho FHAR AR 2B 1 3R T 1) 4
R R A A R R AN . FH 4% 2 5 W [ i
FEAUML, 0. 1% 45 S 22 W gL ), 0 f5E B X% 4
MR . BEES A BEALALET 4 M B I R &
AN PIER R (2 ZRE0 5 B SEH 0. 5 mg/mL Y 3L 5
AL B Transwell 1% %, HAE BRI R I €
1.7 Western blot # ] MMP-2 MMP-9 & & % i&

FH NP-40 28 rhif 42 B (O IE W EE o 4% 50 pg
FEEREALE 100 VR 10% + ke 3 7 R 40 58 T4 0
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T U5 s LUK 73 5, I A5 B S PR £ 4 22 5 (200 mA
80 min) o JEE M J5 , BR 25 B H W, W i MMP-2
(1:1000) . MMP-9(1:1 500) .B-actin(1:1 500)—¥i,
4 CHEIRME A 2 h, SR )5 5 BOR o AL Y B bric — 40
(LI2EPi % 1eG,1:2 000)7E 37 CFIFHE 1 h, HIL2EE
SR FN B VAT WA . LA Image J EAFIAS A H 1Y
2%t Hl B-actin K FEAE Y HLEFR R H R IR K.
1.8 M KA BRI 5

circular RNA interactome Pl ] miR-767-3p 5
hsa_circ_0011946 FYZ5 G0 st o #F&% miR-767-3p 45 &
57 15, 19 hsa_cire_0011946 B A J37 1) sl A 55 1000 437 5
() 5 78 7 81 43 ) 72 B B pmirGLO Jii A7, A4 8 WT-
hsa_circ_0011946 #1 MUT-hsa_circ_0011946 = 2H 7% )%
H WA FR . FH Lipofectamine 20004 WT-hsa_circ_
0011946 5§, MUT-hsa_circ_0011946 43 %] 5 miR-767-3p
mimics . miR-NC 5% 4L 5 SiHa 40 i, FH X 2¢ 't K Bl
M JE PR 2R G I A e e 48 h R YA XD R G
1.9 “%it¥r&

K FH SPSS 22. 0 A4 7 g it 24 3 i, B IE A4
A B ECE LB B b 22 (xxs) 67, 2 4 10) HL R
ST REA ¢ K56, 22 21 0] LR BRI R O 25 00 #r , it
— P LR LSD-t K56 . P<0. 05 W25 A 4eit

2 #R

2.1 EEHIRME BRI F EF AL P hsa_cire_0011946
FemiR-767-3p &k
B AT hsa_cire_0011946 £k KB E
T 55 1E % 41 481(P<0. 05) , miR-767-3p £ kK F B 3
T 55 IEH 21(P<0.05), WA 1.
2.2 RFEl4mAe % P hsa_circ_0011946 #= miR-767-3p )
FA
55 H8 40 M L A, 5 9 40 L & (SiHa, HeLa.

o

Caski) H' hsa_circ_0011946 % ik /K F B & F+ &
(P<0.05) , miR-767-3p ik 7K - i 3 FE AL (P<0. 05) ,
ULl 2, 3 B 3R Gk 25 S ORI SiHa 4 M i 47 )5 22
S

407 mEBERML =4I

h)lrcﬁOO 11946
. b5 9% 20 4 Y4, P<0.05
E1 EHEALRKESEIEREHLH hsa_circ_0011946 F1
miR-767-3p Kix
3.51

= H84NM = SiHa4fififl
=2 HeLaZfiififl == Caski4lifitd

*. 5 H8 4 fe lb 42, P<0.05

2 EHUEMPEZE S hsa_circ_0011946 F1 miR-767-3p IRk

&5
2.3 F#k hsa_circ_0011946 & iA 47| & 27 5% SiHa 4@

R3g5h E A AedR

5 NC 4 %8, si-hsa_cire_0011946 21 SiHa 41 Jif

hsa_circ_0011946 2 ik K A {5 . 5@ AL T R %K .
1RZEH MMP-2 \ MMP-9 25 [ 31K 7K - b 2 [ A1 /il >
(P<0.05), W13 .52 1,

Y

> %sb“o’

O ¥
N AN
¥

R
&
MMP-9

®

a: 48 A0 5 T %, 52 35 3 b: Western blot #3] MMP-2 \MMP-9 & & & i&
B3 F#ihsa_circ_0011946 & A3} B i SiHa AR E R EARIEZHN G
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2.4 it &K miR-767-3p #74 & % SiHa 28 i3 74 |
TRz
5 miR-NC 4 I % , miR-767-3p 41 SiHa 4f il

miR-767-3p KKKV 1 & T8 (P<0.05) , 4H il A A
TR TR R BRI MMP-2 \MMP-9 2K [ % 1k K
- 5 RRAR A (P<0. 05), LK 4 .22,

#1 TF#fihsa_circ_0011946 F ik #l S ik SiHa AR5 T B FEZE (x2s)

20531 hsa_circ_0011946 MMP-2 MMP-9 AfH MR (A AR A AR ZEE ()
NC4 1. 00+0. 10 0.93+0. 07 0.75+0.06 1. 10+0. 09 123. 14+9. 03 234.49+18.17  171.32+13.67
si-NC 2 1. 02+0. 09 0.91+0. 09 0.73+0.07  1.11£0.10 121.3249. 16 231.06+19.03  168.43+9. 72
si-hsa_circ_0011946 21 0. 45+0. 04" 0. 42+0. 04" 0.37+0.03"  0.53+0.05 63.41+5.02°  108.37+9.35" 71.09+6. 19°
F 143. 406 154.295 131. 362 144. 469 163. 446 178. 744 274.923
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001
*. 5 NC 24, P<0. 05
g?é
miR-NCZ miR-767-3p4 é&‘?’ ,\é\b
B i & &&,
MMP-2 —
v
Bractin | M N
@ ®
a: e 5 T R 23 3 b: Western blot# MMP-2 . MMP-9 & & % ik
4 it 3RiE miR-767-3p X1 5 F%E SiHa A E E R & B RIZHIZ M
R2 TRIEmiR-767-3p M SiHa T F1 = A AL TE TR FNEZE (x+s)
ZH 5 miR-767-3p MMP-2 MMP-9 AfE MR (AS)  IERE() AR ZEE(AS)
miR-NC 41 1. 00<0. 10 0. 92+0. 09 0. 75+0. 08 1. 110. 08 124.35+11. 02 228.49+17. 54 164. 32+12. 51
miR-767-3p 20 2.51+0.22 0. 48+0. 04 0. 36+0. 03 0. 57+0. 05 57.16+4. 36 117. 68+9. 54 79.24+7.13
¢ 18. 745 13. 403 13. 694 17.013 17. 008 16. 649 17.726
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001
2.5 hsa_circ_0011946 3213442 miR-767-3p %9 & ik 1.2 e miR-NCZH ssmiR-767-3pZi

circular RNA interactome il #ll] ] miR-767-3p Fll
hsa_cire_0011946 1A 7EHF S M 45 G 7 9 (B 5) . 5
miR-NC 41 b %7 , miR-767-3p 41 WT-hsa_circ_0011946
[ SiHa 4 A AH X 5% 5t 28 g 0% P [ K (P<0. 05) 5 11
MUT-hsa_circ_0011946 [ SiHa 41l Jiil #H XF 9 6 2% il 7iF
P2 3 G2 B X (P<0.05) , WAl 6, peDNA-
hsa_circ_0011946 41 SiHa 4fl il hsa_circ_0011946 3 ik
IR 22 7 T peDNA 41 (P<0. 05) , miR-767-3p k7K
- B AR T peDNA 4 (P<0. 05) ; si-hsa_circ_0011946
74 SiHa 4 Jfl hsa_circ_0011946 3 ik /K F i & ik T
si-NC 41 (P<0.05) , miR-767-3p F 5 K F B & & T
si-NC 2 (P<0. 05), WLIK 7.

Icirc_0011946-3'UTR-WT 5'...UGAAGACGCUAAAUGGAGCAGAG ... 3‘|

[T
[miR-767-3p 3' ... UCUUUGGUACCCCAUACUCGUCU...5'|

Icirc_001 1946-3'UTR-MUT 5'... UGAAGACGCUAAAUGAGUUGAAG... 3'|

E5 miR-767-3p 5 hsa_circ_0011946 B 454 i &

-hsa_circ_0011946
*. 5 miR-NC 281k 4%, P<0.05
E6 XEtHREREERGNELE

= pcDNAZ

3.0 pcDNA-has_circ_001194641

254 * si-NC4H
B @3 si-has_circ_00119464 4
2
%J 2.0
®
= 1.5
i& 1.0
Z UA ?’
4
€ 0.5 < é

al N 7

miR-767—3p
*:5 pcDNA 2B 64, P<0.05;#: 5 si-NC 28145, P<0.05
El7 RT-qPCR#&i hsa_circ_0011946 miR-767-3p B3R i%
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