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Abstract
BACKGROUND

Circ_0044516 is highly expressed in gastric cancer, and
inhibition of circ_0044516 can promote gastric cancer cell
proliferation and induce apoptosis. Bioinformatics analysis
predicts that miR-516a-5p binds to circ_0044516. The
expression of miR-516a-5p is low in non-small cell lung
cancer, but its role is unclear in gastric cancer cells. This study
mainly explored the effect of circ_0044516 targeting miR-516a-
5p on the proliferation, migration, and apoptosis of gastric
cancer cells.

Al

To explore whether circ_0044516 targets and regulates miR-
516a-5p and its effects on the proliferation, migration, and
apoptosis of gastric cancer cells.

METHODS

Quantitative real time polymerase chain reaction (qQRT-PCR)
was first used to detect the expression levels of circ_0044516
and miR-516a-5p in gastric epithelial cells GES-1 and gastric
cancer cells (SNU-16 and HGC-27). HGC-27 cells were
then divided into si-NC group (transfected with si-NC), si-
circ_0044516 group (transfected with si-circ_0044516), miR-
NC group (transfected with miR-NC), miR-516a-5p group
(transfected with miR-516a-5p), si-circ_0044516 + anti-miR-
NC group (co-transfected with si-circ_0044516 and anti-
miR-NC), and si-circ_0044516 + anti-miR-516a-5p group
(co-transfected with si-circ_0044516 and anti-miR-516a-
5p). qRT-PCR was used to detect the expression levels of
circ_0044516 and miR-516a-5p, MTT assay was used to detect
cell proliferation, flow cytometry was performed to detect cell

2022-05-08 | Volume 30 | Issue 9 |
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apoptosis, Transwell assay was used to detect cell migration,
Western blot analysis was performed to detect the protein
expression of p21, Bcl-2 associated X protein (Bax), B cell
lymphoma/lewkmia-2 (Bcl-2), and matrix metalloproteinase
2 (MMP2), and dual luciferase reporter assay was ued to
detect the targeting relationship between circ_0044516 and
miR-516a-5p.

RESULTS

Compared with gastric epithelial cells GES-1, the expression
level of circ_0044516 was increased in gastric cancer cells
SNU-16 and HGC-27, and the expression level of miR-516a-
5p was decreased. Silencing circ_0044516 or overexpression
of miR-516a-5p decreased the survival rate of gastric cancer
cells and the number of migrating cells, increased the
rate of cell apoptosis and the expression of p21 and Bax
proteins, and reduced the expression of Bcl-2 and MMP2
proteins. Circ_0044516 targets and negatively regulates the
expression of miR-516a-5p, and inhibition of miR-516a-5p
partially restored the effect of silencing circ_0044516 on the
proliferation, migration, and apoptosis of gastric cancer cells.

CONCLUSION

Circ_0044516 inhibits cell proliferation and migration and
induces apoptosis in gastric cancer cells through targeted
negative regulation of miR-516a-5p.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Circ_0044516; MiR-516a-5p; Gastric cancer
cells; Proliferation; Migration; Apoptosis
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Circ 00445162 B 8 P & £ &, Fpihlcire 0044516484
PR G A A SR . AW SRR miR-
516a-5p5circ_004451648 % 454, miR-516a-5p 723k /I
a0 JO I RARF A AL BRI R R A A
B 2 B4R Rocire_ 0044516321184 miR-516a-5p*t B
SRR, AR TR

=/
R Fcirc 00445162 % #em1if42miR-516a-5p At B
mpEIg L, A A T 0.

Vi
qRT-PCRE ¥ § L & 40 e GES-14= § /& 20 i,
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SNU-16. HGC-27%circ_0044516. miR-516a-5p&
KK HHGC-2728 805 A si-NCLE (35 Fsi-NC). si-
cire_00445162(#% Fesicire_0044516). miR-NCZL(4
#miR-NC). miR-516a-5pZi (¥ #miR-516a-5p)+ si-
circ_0044516+anti-miR-NCZa(3k 4% Fsi-circ 0044516
Franti-miR-NC). si-circ_0044516+anti-miR-516a-5p
2A(3 4% Fsi-circ_0044516+anti-miR-516a-5p). £ & Bp
B IR A~Bi4% 40 R (quantitative real time polymerase
chain reaction, qRT-PCR) 5 446l circ_0044516F7miR-
516a-5p& ik K-F; #Enk 3 (methylthiazolyldiphenyl-
tetrazolium bromide, MTT) 5% BaA5-it 4@ fel 3% 74 ; A X 28
F AR 52 34 4a BB ; Transwell 52 3646 2@ fe it
#%; & G . J% PP i (Western blot) 52 3a44p21. Bel-248
* X% 8 (Bcl-2 associated X protein, Bax). Ba itk &
&/ fJ%-2(B cell lymphoma/lewkmia-2, Bel-2). A&
4 )% %% & B-2(matrix metalloproteinase 2, MMP2)%& &
KA WA E R I cire 0044516F»miR-
516a-Sp¥em % &.

R

5% ks lGES-1483t, circ 004451642 B % 2 e
SNU-16. HGC-27 % 4%.i& K-F3%Jm, miR-516a-Sp& ik
KK, LB cire_00445163% it & ik miR-516a-5pl&
1K s o i & 5. iR AR Ak, ¥ om IR T 5,
¥ hp2l. Bax& @ &k, BA&Bcl-2. MMP2%& & &
ik, circ_00445163ew) §i iA4EmiR-516a-5pad &k, 474
miR-516a-5p ¥ vAZR 58 £ B circ_0044516%F § J 4w
R IE. A A TR

Zie
Circ_00445167T 8T ¥2.5) §i PA42miR-516a-5pFr ) §
) R s it ). el

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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KAk, R E R B S ANEGs TA007, RstE
WY T BRI T B B R, B
FALTT 2367 BN 25 1 e FE RIE FH R TR IT A
R R SR BT IR T 7 SOE LR JEE, TR AL R a T
CUHCN B RIT B EF-B 2 —. FIRRNA(circular RNA,
circRNA)E—Fh PR PEIESRASRNA ST, A JAh A 45
), CURNT AR R NS AR 7T A Y, W TRt
RRIY, 7F B R LURAN i Fcire_0044516F3A 7K -1
I, AT RS B 5] 42 mi R - 1498 i3k B i 40 i 458 5 075
FHT @RS AYE B A AT P 7R, miR-516a-
SpScirc 00445164H .45 &, W 7045 R IR, miR-516a-5p
FE AR /N2 B it A ISR A, 5 R g B
Wi R/ G, AT AR TR ) SR FEHIS T3SH2A )
1) /N2 it i e A B B A, (ERAE B TR AN A ) 1
I AED AT NG 2. ST circ_0044516F1miR-
516a-SpHE [l EHEAE FH WA B, 45T, AH 70 3 20
Hcirc 00445167 Beif i 42 [A) 2 miR-516a-5pXt 15 fm 2
F3GE . A A TR

1 #RRSE
1.1 A4 4R =207, B B AM(GES-1). B4l
MI(SNU-16. HGC-27)I T+ AR L igdife O, iR
Eagle}% 77 3% (Dulbecco’s Minimum Essential, DMEM)£5 77
FE. a4 MLIE G T2 E Gibeo A F]; Lipofectamine™2000
A T2 EInvitrogen A Fl; LI TSI, 4
YT BTSN ) TRIzoBRG G Wi Sl 7 &
W IR A T3 [E Thermo fisher/A &]; WM
(methylthiazolyldiphenyl-tetrazolium bromide, MTT)i{7}]
T TR T B E S RAEYD; Transwel /N
T B FEEEDEARGIRAF]; p215ik. Bel-24H56X
H H(Bcl-2 associated X protein, Bax)$ifA. Bk E
IR0/ A IL99-2(B cell lymphoma/lewkmia-2, Bel-2)PufA.
JE 7 4 8 25 1 ¥-2(matrix metalloproteinase 2, MMP2)#i
RS H I EE-3- TR I S E(gly ceraldehyde-3-phosphate
dehydrogenase, GAPDH)H U4 T3 [ Abcam 22 ] ; XU
SR BRI &I T AR ZRERHCA TR A ).
1.2 7k
1.2.1 tmfesdffedb e Yo LR AGES-1. B4
JfI(SNU-16. HGC-27)¥57={EDMEME; 756N, H&H
10%64- 135 . HER. BER, BREAFMHN37C 5%
CO,. MEANHIRL A 1IL, Bl EEN90%I, TIA0.25%)H
B A AR TR0 .

B BOIH G C-2740 1, 5 4R B3 =96 FLAR H,
S i 1A $180%, B Lipofectamine ™ 200037 & i
BI04 si-NC. si-circ_0044516. miR-NC. miR-516a-
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5p. pcDNA. pcDNA-circ_ 004451655 4ifurf, ich
si-NC#.. si-circ_00445162H. miR-NC#l. miR-516a-
5pZl. pcDNAZL. pcDNA-circ 00445164H; $L4% Yisi-
circ_0044516f1anti-miR-NC. si-circ_0044516+anti-miR-
516a-5pZE4HML A, i Asi-circ_0044516+anti-miR-NCZH .
si-circ_0044516+anti-miR-516a-5pZH. 2% 6hide 4 i
BRI, B5 7748 hE HHAT 4500,

1.2.2 qRT-PCR 52 Fa#b- circ0044516F2miR-516a-5p &
B ZIETRIZONAIRINE L ANIGES-1. B4l
JI(SNU-16. HGC-27). K& HHGC-2741/8 S RNA,
FrIMIRN AR 5, $ HRH SalR S B RN A G
JcDNA, i FHcDNAJBMRHFATPCRISY, J Rifd F 3%
20 pL, 7910 pL SYBR Premix Ex Taq 11 (2X), 1 uL cDNA,
L FWEI%0.8 ul, ddH,0 7.4 pL. circ 004451604
GAPDH{E NN Z, miR-516a-5pLLUGIE NN Z, KH
2% Y Hcire 0044516F1miR-516a-5pZik KT

1.2.3 MTT % BaAe ) 2m A3 78 WA & AHANRHGC-2741
Fl(pcDNAZL. pcDNA-circ 004451641F541), H74H Ahl
JICH FE N3 X 104y /mL, FFh96FLAR 1, 157748 h, LN
20 uL MTT, 4k4:559%4 h, i 150 uL DMSOit, ik
TR A SR, A FHEEARAURIIN490 nmAbhZH O
FEAE(A), T E RS (%)

1.2.4 7 X a0 AR S B o] 2m i 8 = WOEE & H 40
HGC-2741Ml(pcDNAZHL. pcDNA-circ 0044516ZHF541),
TRA B FR 2% 5 ¥ (phosphate buffered saline, PBS)i&
T, i FH &5 4 22 500 pL i 46 2020, SRR SN
5 nLHEIBEEE A V-FITC (Annexin V-FITC), FHIIAS pLt
HETAIIE (propidium iodide, PI), V2] J5# ) < M 15 min, &
Tt 2 LA SR DU £ B 7 T 15 100

1.2.5 Transwell 52 Ba46m) 4m fe i 4% WEE K- 4 HGC-
2740 Mi(pcDNAZL. pcDNA-circ 00445162141, TN
ANy LIRS IR R R A IR B, MR M2 X 10*>/mL. 1E
Transwell’N==_E 2 HI 200 pLARRLEE, T 2S00 L
B S I IR, gk 924 h, EH/NEBEREHITE
[IZHM, FH4%Z 5 FEEE 230 min, 456054420 min,
TER ARG VLS, HA G, BT RE 4 4L

1.2.6 Western blot% 34 p21. Bax. Bcl-2. MMP2
Fa &k BEARMBINSHMMHGC-2741
(pcDNAZH. pcDNA-circ_00445164H15:41), FEEL K12 A
HEAEABCARFIER I E S, I EFESE, TR
PR 1 H Kk (sodium: dodecyl sulfate polyacrylamide
gel electrophoresis, SDS-PAGE)/¢ /e /b3, #41EE, fit HE Wk
#H12 h, IIA—#ip21. Bax. Bcl-2. MMP2. GAPDH
ik, 4 CHEMEE, MAWTFRCH iR F#FE2 h,
Bt HL AL 2 K ¥ (electro-chemi-luminescence, ECL)J#E A\ 2
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B, TRABCBIRI0

R 1 JiBRcirc_004451633HGC-274MiRIEIE ., TRFATF0A(mean +SD, 7 = 9)

paxi:) et ATR%)  TRERE p21 Bax Bcl-2 MMP2
24 h 48 h

si-NC 99.97 +9.12 9851+6.78 6.50+0.62 86.36+6.83 031+003 026+0.03 0.65+004 051+0.04

si—circ_0044516 69.17 + 5.68° 46.88 + 4.56° 20.26 +2.30° 39.47 +5.12° 052 +0.04° 043+002° 040+005 0.35+ 0.04°

t 8.600 18.957 17.329 16.480 12.600 14.145 11.713 8.485

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi-NCHALL, °P<0.05. Bax: Bel-248KXES; Bel-2: BABIRIMERR/SIN5H-
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S

circ_0044516F0miR-516a-5p7E SR MIRHIZRIANF (mean + SD, 77 = 9). A: circ_00445167F EERATNETIHIFEA K, B: circ_0044516711

miR—516a—5p{E H AT IZRIAKFE. 5GES-14HLL, 'P<0.05. GES—1: F [ FZ41i; SNU-16. HGC—27: B4,

“H LSF(polyvinylidene fluoride, PVDF)R I, 5. Hg
Jt. 8 Image JEAHJ3 M i 1 4517 %5 FE4E, LAGAPDH/E
HNZ.

1.2.7 MR A ZBRE FIHAEMcire 00445164
miR-516a-5p¥e @ X % f#EmiR-516a-5p4 &1 fi
circ_00445168F £ A1 RAFTIEAKF F(circ_0044516
WT. circ 0044516 MUT), BUHGC-2741 g 3 Ah24 4L+,
circ 0044516 WT. circ 0044516 MUT% % 5miR-NCE{
miR-516a-5p L5 YL, 48 hitEAN L, J% IR L &
R G R E A IR, R ' 2 B T 1.

B2 4bFR 1§ FHISPSS 20,05 {1 kb B %4, 45 5
Flmean+SD#E R, zéﬂlﬁﬂtmﬁiﬁﬁﬁl%%ﬁiéﬂﬁ,
P 2L I EE Aol B ST BE AR 36, P<0.05R R ZE 7 A 40
-9

©“R

2.1 BoEmAE Feirc 0044516F2miR-516a-5p & ik K-F
58 FEARGES-1MLE, BE4iiiSNU-16. HGC-27+
circ_0044516AHX} FIE K12 3 JIN(P<0.05), miR-516a-
SpAEXTFRIE K 3 PRI (P<0.05). 1.

2.2 WBKcirc 00445163THGC-274m i34 58, & F=
T8 h Ssi-NCA LLE, si-circ 00445164 circ_ 0044516
AN F T 7K 3 P (P<0.05), 4ARtE . iTRe i

Baishidenge  WCJD | https:/ /www.wjgnet.com

396

pression level

0.5 =

circ_0044516 ex

0.0 =

si-NC
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si-circ_0044516

B 2 MBRcirc_00445160VF LK. Ssi-NCHLL, 'P<0.05.
HFEARP<0.05), T B ETHE(P<0.05), p21. BaxiiH
FKEINP<0.05), Bel-2. MMP2EE [ £ A &5 (P<0.05).
K2, K3, %I

2.3 it A #£AmiR-516a-5pxtHGC-274m i3 74 . it A5 Fm
B g%a SmiR-NCAH LELHL, miR-516a-5pZHmiR-516a-
SpAHXT R IE KT B3 B IN(P<0.05), A0ARiEtE. R4l
H B A (P<0.05), TR B & 191 (P<0.05), p21. Bax
R R hN(P<0.05), Bel-2. MMP2E [ ik P
(P<0.05). F4. 5. *2.

2.4 Circ_0044516¥@A4=miR-516a-5p#y & ik K6
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R 2 IERIAMIR-5160-5pXFHGC-27/RiBILsE .. ERFAETAISIE(Imean +SD, n = 9)

bzl ) BTR% TR p21 Bax Bcl-2 MMP2
24 h 48 h

miR-NC 100.31+9.56 99.17+8.36 6.93+0.58 82.54+7.20 0.33+0.04 0.27+0.04 061+0.06 0.53+0.05

miR-516a-6p  70.24 +6.86" 49.44 +5.02° 21.31+2.26° 43.56+3.98° 050+0.05 046+0.05 036+0.04° 0.33+0.04°

¢ 7.667 15.299 18.489 14.215 7.965 8.902 7.904 9.370

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SmiR-NCHAELL, °P<0.05. Bax: Bel-248KXXES; Bel-2: BABIIMERR/BINE-2; MMP2: ERTEBESE2.

R 3 AN EBR S (mean +SD, 7 = 9)

DR circ_0044516 WT circ_0044516 MUT
miR-NC 1.01+0.09 0.99+0.07
miR-516a-5p 0.36 +0.04° 0.96 +0.06

t 19.799 0.976

P 0.000 0.344

SmiR-NCZEAELL, °P<0.05.

]| 4 circ_00445163LEEIRMIR-5160-5piIFRIA(mean = SD, 7 = 9)

54A circ_0044516 miR-516a-5p
pcDNA 0.99+0.10 1.00+0.08
pcDNA—circ_0044516 451+0.36" 0.40 +0.05°
t 28.263 19.080

P 0.000 0.000

SpcDNAZE#EEL, °P<0.05.

5K, circ_0044516f1miR-516a-5pf717E HAMI4E
AL, RIGEREIR, 5miR-NCALILH, miR-516a-5p
Heire 0044516 WTH 6 E i 11 2 2 P& {K(P<0.05),
circ_0044516 MUT? Yt 2 BT AN 2520

2.5 Circ_004451632%) i H#EmiR-516a-5p#) £ ik 5
pcDNAZLHEL, pcDNA-circ 004451621 Hicirc 004451641
Xif Fe ik /KT S E BN (P<0.05), miR-516a-5SpAHXT ik K
i BRI P<0.05). #4.

2.6 #p4ImiR-516a-5paHit.Bcirc_00445164 2 HGC-27
mpeygsh, EHFB TR Hsicirc 0044516+anti-
miR-NCALLL#L, si-circ 0044516+anti-miR-516a-5pZHmiR-
516a-SpAH X} FIATK 2 FRIKP<0.05), 4HfidEtE. T
T 21 i 48 I (P<0.03), T3 52 F#1K.(P<0.05), p21.
Bax it & IEF#K(P<0.05), Bel-2. MMP2EE (1 R IA 81
(P<0.05). 7. K8, #s5.

311
CircRNATEM FLah¥) 78 £k, 20270 Ik
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BRI, H AT C A2 3 E A AN 1) R0, R
354 55 AU/ MRN A(microRNA, miRNA)S: 5 R4
Jusss . . TS R T R
Ol 7B A T cire 001653 FIAHN, AAMSLIG BoRF
Wcirc 0016534 B m4ufssg . LML, IHFS
YHMIPE TS, AT A miR-377/NROA VL 1 5 98 % J2.
circ_0044516/2& 5l # LI —FlicireRNA, 75l 210
R v ek, R Rcire. 0044516 R B S84 Al e £ A 4
R BEL S 200 A ) SR 3 e, (it e . e R e,
TEHI SRR AL 2N Tcire 0044516383k 18 0, R 4L
FIENT TSI ARG . TR R mIMFIE.
BRI, cire 0044516351 I, 3@ I miR-
149-5pfie FFHuR A, dhi (et B A, T%
A2 28", AT R BN, BT cire 0044516
KIEKFHN, HESTH EEMBGES-1, T3k
circ_0044516[F1% B 4 MAAE 2 ITR A%, 19 hna
MIPHT 3. p2 UECIpFIERIA, TEMmANFHRIE RN, 5
Y 0 BB AT ™Y, Bel-2 5K R A Bel-2 5 Bax, —
Z AR B P R i i R A R T MIMP2JE R A7
T16q12. 2DXHK, A AERE AR RSN E T A, 38T DL
Tt EE ", Eifp21. BaxEAEL, FifiBcl-2.
MMP2E H 3Kk, FERTTERcire 0044516301 5 T 411
FERNITRS, 3515 SN T

miRNATE IE & H R H 2 22 7 3Rk, 7T LA
SRy {1 i S DR 40 3 R 52 M e i ) R FE, ELFEAE I
B N AmiR-335. miR-124. miR-218%5"" i
miR-216a. miR-552, miR-5922&1"" Fjf 5t 4% Bt i /i)
miR-516a-5SpfE T4 . B S5k, FifmiR-
516a-SpRIKREAMHIRA MG TE . TR AR EFE. &
AFFTEEFL S, cire MYCH] B8 4 EmiR-516a-5p
PRt SRS 2 A M40 MR 5. (H 2 miR-516a-Spht 5 i
Y A S0 N B, (EASHE 7S A R B, miR-516a-5pfE
20 FRIA KT BRI, 1 RIEmiR-516a-SpP&1I B i
A AT E AT E AL, BN T2, p21. BaxiEH
FIARIGIN, Bel-2. MMP24 R FRIE, F&mid A miR-
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B, TRABCBIRI0

& 5 HHIMiR-516a-5pITTTEACirc_0044516 M BHGC—27/BARISTE . ITERRAAT-BVEZ0E(mean = SD, 7 = 9)
BER%)
S ’ B TEEEN 2 Bax Bd-2 MMP2
24h 48h

si—circ_0044516+anti—

ANG 69.17+568 4335+426 20.83+241 3643+324 054+004 0442005 037+004 034+004
min—
si—circ_0044516+anti—

, 85.88+7.21° 68.94+653" 13.67+152° 5521+470° 043+0.03° 032+003 050+004° 0.45+0.04°
miR-516a—-5p
¢ 5.462 9.846 7.591 9.869 6.600 6.174 6.894 5.834
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi—circ_0044516+anti-miR—NCZA48tE, %P<0.05; Bax: Bel-2487% X5 E3; Bel-2: BARIMEREE/BSI1HF-2; MMP2: EfSEE 552

A B
si-NC si-circ_0044516 p21
|0‘ 10
|o’-! 104 Bax
=gl = 10?
= = Bcl-2
10'4 10' 4
Wl 10’ iy . - MMP2
PR R E 2 T 10 1o 100 10 10
Annexin V-FITC Annexin V-FITC
GAPDH
C

si-circ_0044516

si-NC si-circ_0044516

3 JUBAcirc_0044516XHGC-274BIRIEIE ., IEBFETRIA. A: JATIE; B: p21. Bax, Bcl-2. MMP2EFFEA; C: iF8A. Bax: Bd-24H

FXERF; Bel—2: BAIIEAELRR/ F MK —2; MMP2: JETi6 8 & k2.

3 -
0
3
S
(=%
b
&
8
n 1=
El
€

0 —

miR-NC miR_516a-5p

DOI: 10.11569/wcjd.v30.i9.393 Copyright ©The Author(s) 2022.

4 TRIEMIR-5160-5pBYEELME. SmiR -NCHHLL, P<0.05

Baishidenge  WCJD | https:/ /www.wjgnet.com 398

516a-SpHilih| B a4 MU AL RS, 5 AT 16
LEWME B FIRUPEO G R AR 15 9256 7R, miR-516a-
Sprcirc 004451641, 1t Fikcire 0044516F#fkmiR-
516a-5pRIEKTF, #oRcire 0044516% 7] 1 if#EmiR-
516a-5pffi#ik. H—Pin s LR, #HImiR-516a-5p
XFTERcire_004451640 3 B A ARG GE . TR AH T2
2, $E7ncire 0044516 ] feidid 71 #EmiR-516a-5pft
BRI A .

4 g

zE LRTR, DiBRcire 0044516301 B J 4 p s 5 AT 42,
IFE AR T, EFPLE TR S B miR-516a-5p A K.
AR, ARSEIGCAHAFAEA B M7, RyEE SRS
RESS, JC TR N SLH8 K AT REAH (5 S Il R G T 25—
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A B
miR-NC miR_516a-5p

10! 10t p21

103 103

x P A Bax

o' 10 . A Bcl-2
0] e 2 ST R —— 0] S .

10° 10! 10° 10° 10 10° 10’ 107 10° 10 MMP2
Annexin V-FITC Annexin V-FITC

GAPDH

miR_516a-5p

BAET B0

miR-NC  miR_516a-5p

DOI 10 11569/wc1d v30 i9. 393 Copyrlght ©The Author(s) 2022.

B 5 IERAEMIR-5160-5pXHGC-274MiRIZIE. TRF0A

=0

£20m. A: JH11A; B: 21,
FESEXE s Bel—2: BANAREL IR/ (1 197 —2; MMP2: L7748 28 EI 2.

Bax, Bc—-2, MMP2EHFEIK; C: iTF5A. Bax: Bal-2

hsa circ 0044516 (5" ...

3" GCCUGAGCCAGCAGAUCGAGARAC
(NN

, CUUUCACGAAGARAGGAGCUCUU

hsa-miR-516a-5p (3' .. S -

59

/mer-1a

circ_0044516 WT 5" GCCUGAGCCAGCAGAUCGAGAAC 3'

miR-516a-5p 3' CUUUCACGAAGAAAGGAGCUCUU 5'

circ_0044516 MUT 5" GCCUGAGCCAGCAGAAGCUCUAC 3'

DOI: 10.11569/wcjd.v30.i9.393 Copyright ©The Author(s) 2022.

6 circ_0044516FImiR-5160-5p7SfE HAME SIS,

Il si-circ_0044516+anti-miR-NC

1.2 = =1 si-circ_0044516+anti-miR-516a-5p

0.8 =

0.4

miR-516a-5p expression level

0.0 -
DOI: 10.11569/wcjd.v30.19.393 Copyright ©The Author(s) 2022.

7 mMiR-516a-5piEeMER. Hsi—circ_0044516+anti—-miR—NCC
FAEE, *P<0.05.
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ARSI, 9 BRI TR EHTI 2 RS R B K A

THHE
CireRNAFUT S P 24540, CUORIEAE 9 A KA
RITFICAA, BEAESIcireRNALS BRAATA X, 71
5555 EAIR . TR TR

Eoatiig /)

15 BRI Frcire_ 00445167 71 3§ i) 4
miRNAE I B4 AV AT 8. R AEYME B
T 7R, miR-516a-5pcirc 004451640 H 454, MimiR-
516a-5prEAE/IN i 4 A rP IR Rk, {EL 2 B S s 41 i
AT NEANE R AT F EEW S cire_0044516 1] R
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A
si-circ_0044516+ si-circ_0044516+
anti-miR-NC anti-miR-516a-5p
10. |0‘
10 B 10’ +
E 10° E |U:-l
10' o 10'4
10° 10° Ko
|o° :0‘ I:): |;) 10 VUO :0‘ |10: |;) 10
Annexin V-FITC Annexin V-FITC
C si-circ_0044516+ si-circ_0044516+

anti-miR-NC
St

anti-miR-516a-5p

Bcl-2

MMP2

GAPDH

p21

Bax

X
N D‘D&\’ +X
N C O~ o
9\,0&\‘ &V o "«,\\Qﬁ\f
20

wﬁ@x

o

DOI: 10.11569/wcjd.v30.i9.393 Copyright ©The Author(s) 2022.

8 HHIMIR-516a-5pXTBRcirc_0044516AMBHGC-27 MIIEIE .. ERBAETRI. A: AT B: p21. Bax, Bcl-2, MMP2EHFIK; C:
ITASIEL Bax: Bel—20H2EX R H; Bel—2: BANN@MR LR/ 15 —2; MMP2: SETi4 e 5 .

LA A 2 miR-516a-5pXf B 40 LG GE . LA AR
[SibpA

AW FEM ELcire 00445160 B EANEIGTE . TR A
THTRR, KL 75 BEIE I 2 miR-516a-SpF2ni B i
HRRAEYIFAT N, BN BRSO AL A

LRI E

qRT-PCREZIGATIN B 7 ARG ES-1/1 5 JE 41 fESNU-
16. HGC-27circ_0044516. miR-516a-5pFik/KF. ¥
HGC-27411 5 Asi-NCAH. si-circ_ 004451624 . miR-
NC#. miR-516a-5p#H.. si-circ_0044516+anti-miR-NC
2H. si-circ_0044516+anti-miR-516a-5pZH. qRT-PCR=E
gt Micirc 0044516F1miR-516a-5pFik /K1 MEME
(methylthiazolyldiphenyl-tetrazolium bromide, MTT)SZ 46
W2 B3G5 Yt = AR SEASAS I 3 1T Transwell S
ISR ZH BT #%; Western blotSZ3e 45 Mp21. Bax. Bcl-
2. R4 )& & AR-2(matrix metalloproteinase 2, MMP2)
T ERIE; XGRS SEi ANl cire_0044516HImiR-
516a-5pHLIa KA.

B ficirc 00445165714, TMmiR-516a-5pfik&iA, It
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BReire 0044516808 Kk miR-516a-5p i 5 & 24 i
FAAE R, 75 AR T, #MHmiR-516a-5pXiiTER
circ_0044516403 B 4H MG TE . ILFE AN T2 520,

Bl fflcire 004451675314, JiBkeire 0044516471 5
FEANMIE A RS, IR SANIRIE T, fEFBLE AT RE S
WiFmiR-516a-5pF 5%.

REf=

ARSERABAFAEA R BTy, BT TR Th g sk
B, RTVRP IR S AT REAH SRS Sl B 4 75 25— 4k
BEIOAIE.

B3R
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