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Abstract

BACKGROUND

Circ_0000212 is a newly discovered non-coding RNA whose
high expression promotes the progression of colorectal

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

cancer. However, the expression patterns and roles of
circ_0000212 in liver cancer remain unknown.

AM

To investigate the effect of circ_0000212 targeting miR-139-
5p on cell proliferation, migration, invasion, apoptosis, and
paclitaxel sensitivity in liver cancer.

METHODS

RT-qPCR was applied to detect the expression of circ_0000212
and miR-139-5p in liver cancer tissues and adjacent tissues.
Pearson correlation analysis was performed to determine the
relationship between circ_0000212 and miR-139-5p expression
in liver cancer tissues. Dual luciferase reporter assay was used
to verify the targeting relationship between circ_0000212 and
miR-139-5p. Liver cancer HCC9204 cells were divided into a
control group, circ_0000212 interference group, circ_0000212
interference + miR-139-5p inhibitor group, paclitaxel group,
paclitaxel + circ_0000212 interference group, and paclitaxel +
circ_0000212 interference + miR-139-5p inhibitor group. The
rate of inhibited HCC9204 cells was detected using CCK-8
method; the number of clones formed by HCC9204 cells was
calculated using colony formation assay; the apoptotic rate
of HCC9204 cells was evaluated by flow cytometry; and the
migration and invasion of HCC9204 cells were detected by
Transwell assay.

RESULTS

Compared with adjacent tissue, the expression level
of circ_0000212 in liver cancer tissue was significantly
increased (P < 0.05), while the expression level of miR-
139-5p was significantly decreased (P < 0.05). There was a
negative correlation between the expression of circ_0000212
and miR-139-5p in liver cancer tissues. Circ_0000212 directly
interacted with miR-139-5p. Compared with the control
group, circ_0000212 expression in HCC9204 cells in the
paclitaxel group was significantly reduced (P < 0.05), while

2021-11-28 | Volume 29 | Issue 22 |
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miR-139-5p expression was significantly increased (P <
0.05). Compared with the control group, the numbers of
clones formed and migrating and invading HCC9204 cells
in the interference circ_0000212 group and paclitaxel group
were significantly reduced (P < 0.05), and the inhibition
rate and apoptosis rate were significantly increased (P <
0.05). Compared with the circ_0000212 interference group,
the numbers of clone formed and migrating and invading
HCC9204 cells in the interference circ_0000212+miR-139-
5p inhibitor group were significantly increased (P < 0.05),
and the inhibition rate and apoptosis rate were significantly
reduced (P < 0.05). Compared with the paclitaxel group,
the numbers of clones formed and migrating and invading
HCC9204 cells in the paclitaxel + circ_0000212 interference
group were significantly reduced (P < 0.05), and the inhibition
rate and apoptosis rate were significantly increased (P < 0.05).
Compared with the paclitaxel + circ_0000212 interference
group, the numbers of clones formed and migrating and
invading HCC9204 cells in the paclitaxel + circ_0000212
interference + miR-139-5p inhibitor group were significantly
increased (P < 0.05), and the inhibition rate and apoptosis rate
were significantly reduced (P < 0.05).

CONCLUSION

Interfering with circ_0000212 can inhibit cell proliferation,
migration, and invasion, induce cell apoptosis, and
increase its sensitivity to paclitaxel in liver cancer cells by
targeting and up-regulating miR-139-5p.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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g2 ¥eire 0000212F7miR-139-5p & ik #9 % &, k&
B4R 236 I5iEcire_0000212F7miR-139-5p¥es % & .
F R 5 4m FRHC C9204 0 4y 3T BE 40, FHcire 0000212
20, Fhcirc 0000212 +miR-139-5pFphld2a. %45
BEE. AL EE+T Hocire 000021240, %45 E+TF 44
circ_0000212+miR-139-5p474] 428, CCK-8:% 4]
HCC92042m et ) 5, 5 %0 . 55 3ok MHCC9204 29
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ZR

5yg kg, AR P eirc 0000212 % 3% K
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(P<0.05). FFFE4L4% P eirc_0000212F»miR-139-5p&
ik 2 HRARE R A, circ 0000212F#miR-139-5p 412 A
EAEAEA. 5B, A EELHCCI20448 it
circ_0000212 4% ik /K-F 2 % BAK(P<0.05), miR-139-
SpAiE KT B EA FH(P<0.05). Hrmakiz, Fik
circ_000021240 ., 458220 HC C9204 %8 it Fo. 1% T A%,
. EBH. AZ LT FEEIP<0.05), dpdF, A
TR 2 F I 3(P<0.05). 5 Fifcirc 000021228105,
FH#circ 0000212 +miR-139-5pph] 4 2EHCC9204 2
oS T Ak AR 4R K B E I 5 (P<0.05),
FpdF . AT R EBAKP<0.05). 5EAEMLE,
A BT Hcire_000021220HC C9204 4m it 57,1475 25,
. EBH AR LI EEAKP<0.05), drdF. A
=& R FH 5 (P<0.05). 5 ¥ AEA+TF Hceirc 0000212
LAYBER, A BT Hcire 0000212+miR-139-5pd ) 4
AHCC204%m foL s 5T 4k it 3. 12 R R H
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5P g TS 2 A%, _EimiR-139-5p ] #0144
AR AT B AR, SR, circ_0000212/2
ML MmiR-139-5p % St AT A REiE 7. AHF T
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circ_0000212FMmiR-139-5pfE Tt FR IVER, B1EN

1 RT3

1.1 A4

L1 — AR FHr: A 20 SURN ) e 55 2H 2R (A5 % 414 X
H2018-05/2019-057EFR e 4% 52 F- ARG T B4 1491 e i
& BEITH, Litkat, R TE48-73 5 2 8], FRAT AR ST
% VI Ja ¥ H A PGE AR, SR JGTE-80 'C R RAT-

1.1.2 gafeFeiX ). AFHEAHCC2040 H 3 EATCC;
TrizoliAf) &, WiHE S35 &% 5 25 E Thermo fisherA
A]; SYBR Green mixif 7l & H K% TakaraZ2y &; DMEM
B, HFHEBREAW. MREiEW B ROGE 5
AT SRS 99.9%) W BT AR AR AL )
HIRA A, AR A & (CCK-8)+ si-circ_0000212.
miR-139-5p inhibitorly H FigAE TAY THEA A, B
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(ab205718). fiicleaved-caspase3Z i FEHi4(ab2302) %
R H i i S B (GAPDH) 2 52 F 3114 (ab245355) 1 H
2 [E Abcam A 7.

1.2 7k

1.2.1 RT-qPCRA&M AT 247 W cire_0000212F7miR-139-5p
Fk: FATrizoBAF G MZH SRR RNA, FRAE 10 St
FE A % cDNA, SRAISYBR Green mixiffll &gt T
RT-qPCR. [N 4994 “C 2 min; 48)594 'C 15 sHl60 C
1 min, fEH407K. 27 * Vi Hcire_0000212F1miR-139-5p
FIE/KF cire_0000212_E3#51#95-GTT TGG GAG GCT
TCT TGG TAA T-3', circ_0000212 R i 51 #15-AAA GCC
AGT TTC CTC CAA GC-3"; GAPDH_Lj#51#5-CAC
CCA CTC CTC CAC CTT TG-3', GAPDH Fii§5]475'-
CCA CCA CCC TGT TGC TGT AG-3"; miR-139-5p_L-3}# 5|
¥I5'“TCT ACA GTG CAC GTG TCT CCA G-3', miR-139-
5p R#5145'-GTG CAG GGT CCG AGG T-3; U6_E3i75]
#)5'-TGC GGG TGC TCG CTT CGG CAG C-3', U6 [Nif
51%)5'-GTG CAG GGT CCG AGG T-3".

1.2.2 #m e F~: HCC-920441 B b 211% 75 55 55 2 0T
+10%J1A 2 M35+89%DMEMEZ R EEf3E 71, B 137 °C.
COMBFTHOAS YIS =M E . 4t i ik & B2 1A 3
80% K, iR IR AL AR, 1:2-1:34%4K.

1.2.3 A BRI ik KX HUH C C-9204 2 i 4%
SX 10 ALERITF96FLR, 437311 25 1-40 nmol/LEAZBE
S TR0 & A48 h, [ 25 FLIN AN 10 pL CCK-8i 7,
fE37 ‘C NEREEIF E2 h. BEFR R I450 nmAb &fLIFDE
#E(ODVA. fEIE (%) = LHA/NTHRA X 100%. 1EHE12
nmol/L A2 B34 T S

1.2.4 5236528 K 5HEUUHC C-920441 i 4% 162 X 10°
ANFLEERIT96FLI, HlLipofectamine 20004 5Kt si-
circ 0000212, si-circ_0000212+miR-139-5p inhibitor/y
| e lA FE 950%H CC-920441 i, 155748 hJ5 i tE
Y. SIS AT AL THC C-9204 48 il id N
SR i Yesicire 0000212, 5 ¥tsi-circ 0000212+miR-
139-5p inhibitorfJZH 5 A1 JyF#icire_00002124H
THcirc 0000212+miR-139-5p inhibitor4l; ¥ 12 nmol/L
SER B R B HC C-9204411 8, 0 M2, H
12 nmol/L I FERE IR & 7% Yesi-circ_0000212.
¥ Ytsi-circ_0000212+miR-139-5p inhibitorffJ4H I, 4>
BHC N R B+ T Hcire 00002124 KA EE+T4
circ_0000212+miR-139-5p inhibitor£H.

1.2.5 MR A FEHRELAREH: SHFEMWT)
circ_0000212/7 41 {117 . 2B 15 2 A W T-circ_0000212,
o EEE RA(MUT)cire_00002 1217 51 [1)%¢ R BEHR
EHAMUT-circ_0000212H_Ei#fFAE T A A 24 KW
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circ_000021243 55 miR-NCEmiR-139-5p mimicH %4
FIHCCO20441 15 RN, FMUT-circ_0000212%37 5
miR-NCE{miR-139-5p mimict#% 4L FIHCC20441 g .
K548 hJm, WCHE 20 M I FH XU D' 2k ke I ) e
SE RN ) R B 1.

1.2.6 CCK-8Fn 42 7% sk 52 BoAh ) 0 FL ¥ 75: CCK-8
AR YLAM. Ysi-cire 00002 124 ff B 4% Ytsi-
circ_0000212+miR-139-5p inhibitorZl 4% 185 X 10°/N/4L
FEPh T 964U, AR 1.2.45256 5 453 45 T 552 BE(12
nmol/L)BA IIZ & ILIE 577 HE 0 & 24048 h. 7%
FLAHRIN0 pL CCK-8it7, 7£37 'C 4K SE0E H 2 h. Bgbr
{XATMNI450 nmAb % FLIJODIA. #HI % (%) = (1-35:0D/
X HROD) X 100%

EEVETE RS20 B4 5% 4LHC CO20440 142 15 X 10°4>/

FUEAT T 6L, £52-3 dSE#— IR IR, Bi 77402 wE 3|
HCCO20420 i il S, B IE] e 4B S v%, FH0.1%
SR gL, AR L N U EOR T 50N R AR VA S
1.2.7 Transwell 52 Ba Ao 2 JoL it 45 Fo 43 22 - FFAEHLL X 10°
ANHCCO20441 i 2 AE200 nLIC ML R kb, H4pp
7E AL fmatrigeliR)Z I Transwell F 2. [FI, 24U T
ZFEIMA600 uL 7 10%H64F MG G 7RIk, 157748 hi, 8
R ARAZ RN, FH 4% 5 I ] e L 3K 18I B 4
Jif, SRJE FHO. 1%, f e ety S I BENLIE RS ML ET
IR I, DL EME R RHC C20440 12 28 % . i
FEI 58 I 1% 3 K A0 Wlimatrigelif: /2 /) Transwell | %, Hi4x
BIR AR 2SI — 5
1.2.8 X fm B A ) 2m AL = YSAE - 4HH C C920441
fitd, 2000 rpm .05 min, PBSPEA3VK. FI500 pLff1 X &5
B MR E AN, 42 BIIAS uL annexin V/FITCAIfit
L EBEPT). BE =W H 15 mins, 18 R4
HCC920441 BB I T-15 1L, annexin VELPTH L FI 4T
HONTE T4,
1.2.9 Western blot#ilCleaved-caspase3 & & & ik : fifi ff]
RIPAZE MR LR 2 A, HX2940 pnglie IR A
| TR R RN - SR TN e Tk M et fs: LK (SDS-PAGE) 43
B, JHBEE R BRI LI (PVDF)E. FH 5% ILi% (1
EALKPVDFE, 3 5$iCleaved-caspase3 [ —HIiA R
4 ‘CH#E 12 h. 5K PVDFE T B S AL B
M PR =R E 1 h HPVDFRE T RREE -
I R G REAT B OB lImage JERA-IUAS 1
Cleaved-caspase 3FIGAPDHSH K (A I ELIE R~ &
RIS

SitF A FAHREINEL, LML ERS
R, BT B LAY 2+ bR 2 (mean £ SD)#R R, KA
SPSS 22.0iE47 8t it 40 M. P4 2 5 R F SR ST AR A
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thr B, 22 AR IA) 22 SR B R 3R 7 22 03 B RIS NK -g o 56
PearsonfH /3 ATl /€ circ_0000212F1miR-139-5pFRiA
TERPREH IR R, P<0.05S N ZE 7B Guit2am L.

2 BR

2.1 circ_0000212F=miR-139-5p /& AT /& 4L 27 o £ ik &
S HigH AR, @A Heire 0000212% 1A
I 2 25 TH R (P<0.05), miR-139-5pF2ik 7K1 i 2 P& A%
(P<0.05), WENAFEIB. M Fcirc 000021271
miR-139-5pF k7K1 A IR R (r = -0.9928), WLE1C.
2.2 ¥ AEEXTHCC9204 F cire_0000212F7miR-139-5p 4
AR AN RIRFE I A2 B AL FEHC C92044H 48 h,
B S0 A2 BV P55 (10 38 JITH C CO2044H M A7-35 56 15 T PR,
R HEXTHCC20441 M FrITICS0{E 911.89 nmol/L. UL 2.
112 nmol/L {4 AZ B0 B HCCO20441 iy, 5% I 4H b,
LB HCC20441 fcire 0000212785 7K F 35 FAAIK
(P<0.05), miR-139-5pFRiE 7K1 2 TH1(P<0.05), W.EI3.
2.3 circ_0000212F»miR-139-5p¥e &) % % Circular RNA
interactome I 45 R WLIE4A, circ_0000212F1miR-139-
SpAEAE AN BR 741, miR-139-5p mimicsAIW T-
circ_0000212FL45 YL 2HH C CO20441 g FIAR T 9% ' R G
P 5miR-NCFIW T-circ 0000212354 JLof br i i 2 PG
(P<0.05); miR-139-5p mimicsFIMUT-circ_00002123L4% 4
FHHCCO204 21 g FIAH X ¢t R B 15 miR-NCHIMUT-
circ 00002 12 4L YLl L 7 S e gt X, WLIEI4B.
THcirc_000021241HCC2044H iiimiR-139-5p7ik 7K F-
550 HEAH PR 25 TR (P<0.05), WLIEl4C.

2.4 WA F )5 R A B 3 2 ZAHC C9204 3 74 89 %
e B4 L, THicirc 000021241, K EE4H
HCCO204 4 i #1128 Wil 2 TF 5 (P<0.05), FLFE T i
BE WD (P<0.05); 5 FPicire_ 000021241 thi, T4k
circ_0000212+miR-139-5p inhibitorZHHCC9204 4 11
R FERFRP<0.05), voFEE R I1(P<0.05); 5
BEEALE, S+ THicire 00002124HHCC204
YT B0 ] 26 5 2 T 5 (P<0.05), T [ T BB 25 ik b
(P<0.05); SEAZE+TFHicire 000021241 L, HAZEE+T
Pcire 0000212+ miR-139-5p inhibitorZLHCC92044H i 11
]2 4 2 PR (P<0.05), T BT e e 3 18 N (P<0.05), W,
KI5FIF1.

2.5 MR AEF )G R A BE 2T K LAHCCI204E #5422 19
Hom SXTRRA LR, FHicire 000021241, KAZEEA
HCCO20441 fiiE A2 % 12 2850 8 & b (P<0.05); 5
FHficirc 000021240 L, F#icire_0000212+miR-139-
5p inhibitorAHCC20441 ML FE 4. 12 284 25 14
(P<0.05); H5EAZREA AL, B2 EE+THicire_0000212
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KER, . circ_00002128EEImMiR—139-5p W ATEMIRISIE. T, B2,

S| mPYNE it R =]

R 1 ELERENMALEIZENHCCI204LTEEVAE N (mean £SD, 7 = 9)

b’z HHIZR/% SEERE/T
WA 0.00+0.00 111.33+£5.77

F#ficirc_00002124H 43.77 +1.96° 74.11 +£3.00°
FHficirc_0000212+miR-139-5p inhibitor8 16.78 £ 1.10° 93.67 +3.06"
e i 53.62 +4.31° 61.33+3.89°
LEAZHS +FHcirc_000021248 81.07 +6.30° 32.22+1.81°
AR +THcire_0000212+miR—139-5p inhibitorZE 67.36 +3.37° 48.44 +3.37°
F 678.042 564.059

P <0.001 <0.001

SWRABLL, “P<0.05; SFHicirc_00002124848tt, *P<0.05; SEAZEzHABEL, “P<0.05; SEACES + FHficirc_00002124848Lt, °P<0.05.

A 4- B 2o0-
24 > 20 C1o— r=-0.8428
& & P<0.001
£ 34 T 151 0.8 1
?"{" ”,<-2 % ' . U o
& 2 % %10 S 0.6 - .
g i\ o . S
= a & 0.4 - B
& 0.2

0 | | =00 T ‘ 0.0 ‘ ‘ ‘ ‘

\é}\\ T Wi~ i ’
R R 5 AR 1.0 15 2.0 2.5 3.0
& & & & circ_0000212

1 circ_0000212RImiR-139-5pFRIXBVKM AR KM DAT. A: 22 thcire_0000212/8 385K, B: R I miR —139-5pfIR3&iK; C:

circ_0000212F0miR —139—5p FiFH.

150

Jury

o

o
1

w1
o
1

Cell survival rate/%

0 12

8 10 12 14 16 18 20 40
nmol/L

T T
4 6

2 RERELIZEINIHCC204MIRTZHERAVAEN. 1C50 = 11.89 nmol/L.

HHCC2044 BT FE 2L 1R 28200 & 1 /D (P<0.05);
8 EE+Ticirc_000021241 this, LB+
circ_0000212+miR-139-5p inhibitor41HCC920441 il i 2
AR R E N P<0.05), W6, ET7TRIZ2.

2.6 VLI Je J5 5 A BT B 4AHCCO204 8 ) %o 5
SR ELEE, T-Hcire 000021240 A2 FELZHHCC2044H
T3 Cleaved-caspase3 & [13R1A I 3 T 51(P<0.05);
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1280

5+ #cire_000021241 L5, FHicire_0000212+miR-139-
5p inhibitordIHCCO20441 5 1-% . Cleaved-caspase3
| ARIE B E BRP<0.05);, SEZEALILE, K2R
TFHtcire 00002122HHCC20440 U HITE T %, Cleaved-
caspase3 i H R IA W E I+ R(P<0.05); HEMEE+TI
circ_00002124H ELAS, EAZEE+THicire_0000212 +miR-
139-5p inhibitorHHCCO20441 B T-% . Cleaved-
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X 2 EBRERIENIAEIZEERHCCI204 T2 ZHE N (mean = SD, 7 = 9)

MiREy
ek ) Bz
PULE 174.56 +9.81 155.67 +7.33
Fficirc_00002124H 94 44 + 4 57° 80.89 + 4.65°
F#ficirc_0000212+miR—139-5p inhibitorR 149.33 +4.97° 134.44 +7.57°
e i 82.11 +7.00° 72.89+3.78°
LS+ T4 circ_000021248 43.89 + 2.56° 33.89 + 1.66°
AR+ T cire_0000212+miR—139-5p inhibitorZE 64.67 +1.63° 54.56 +2.41°
£ 687.128 767.957
P <0.001 <0.001

SWIBLEABLL, °P<0.05; ST ¥icirc_00002124848Et, °P<0.05; SRACESLAABLL, °P<0.05; SRACES + T Hicirc_00002124848Lt, ©P<0.05.

R 3 HAGZANMAEAZEENHCCI204FTHIEGN (mean +SD, 7= 9)

4R BTR/% Cleaved-caspase3
WiRH 8.06+0.70 0.19+0.02
FHficirc_00002128 19.08 +0.9° 0.47 +0.04°
F#ficirc_0000212+miR—139-5p inhibitor{d 1412 £0.79° 0.26 £0.03"
EY i 23.55+ 1.55 0.55+0.03
LBz +FHcirc_000021248 34.63+1.67° 0.86 + 0.06°
LS +FHicirc_0000212+miR-139-5p inhibitorZE 26.39+1.37¢ 0.66 + 0.04¢

F 528.195

P <0.001 <0.001

SWIBAABLL, °P<0.05; ST Hicirc_00002124848tt, "P<0.05; SERAZER4EABEL, ©P<0.05; SEICES + THicirc_00002124848Lt, °P<0.05.

A 15 B 41
Z 2 34
~N
1.0 &)
K i
ol
= &2
= 2
< 0.5+ T‘
é a ~ 14
- E
0.0 - 0
4\“;% Y\& ‘&
& P &
w5

3 EAZEZ X circ_0000212F0miR-139-5pZRkBIKIM. St RZHAHEL, '2<0.05.

caspase3 5 K IA & B (P<0.05), TLIES. E9F1K3.

3171E

circRNA C# R IE 2 5 I ik JE 1t & AN J7 T, 14
circ_1003953IA /K- e Ies 704k« U= AN T
ik R A TR 5%, Eiflcire 100395554 AT 5 ST
FEAH AR T, F0H 1R [H] 5% Ak (epithelial-mesenchymal
transition, EMT), FAMIIERS AR 2868 717, circ 00915701
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FEIA BRI 13 T Jess 200 e JE) 02 e, {30 440 PR 4 B

PR Y BlRE A K, cire 00034183 Wnt/ B iEH &
F1(B-catenin)i@ #-4l FFJe iR & A= RUUAA AL 7 i 245,
circRNAFFART BEIAPE & 5 51 2 [ 6L [ (cire-BIRC6) Ik
FIEAN S LA BN T IR R A B £ 1. ARHFF 72
K Icirc 00002127 FHm 4L 4 nh () 223k B 2 T, 3R
circ_00002127] e = 5t . (RSN hRE TR, T
Picirc 000021277 I FFEHCCO20440 Hu3h7E . iER M
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KB, 5. circ_0000212EE0mIR-139-5pNAHEAIRIBIE. TR, B2, BURECEHRMHFI0

A

WT-circ_0000212 5' AUGCACUUUCUGUUUCUGUAGAU
(NN

miR-139-5p 3 GACCUCUGUGCACGUGACAUCU

MUT-circ_0000212 5

B B miR-NC C
1.5 9 [ miR-139-5P 4-
# 1.0 A e E 31
= )
= #® 2 4
i 2
= 051 a i
T T a
714
2
0.0 : : "ol
o 2
N N
& &
s &7
&
<=

AUGCACUUUCUGUUUAACGCAGU

.
-
=
a
o %\rﬁ‘%
: R
QQ
L 60/
P

4 circ_00002128L I mMIR-139-5p. A: circ_0000212FImiR —139—5pl B ANFH; B: WHHEZEHHE S8, C: cire_00002121F{%miR —
139-5pll A,

150 4

SAbE R

5 HCC9204F3EFZREEEN. A: RHIRZL; B: THhcire_00002122H; C: T4circ_0000212+miR —139—5p inhibitorZfl; D: $5420; B: $542E7+
Flcire_000021241; F: SA2fE +TFhcire_0000212+miR —139—5p inhibitorZH.

12785871, LifiCleaved-caspase3 i HZRI%, 7 ST,
FWcirc_00002127E FTaH A SURAEH. WangS &
circ_0000212 ] i 12F = 200 41 i (1) 3 5 RO {2 22 68 7, #i|
SRR T, A S 0 R R VR, X5 A AR
L. AL FEALFE AT HC CO2044M 15 . IERE AR
Zfe /1, LifiCleaved-caspase3th HRIA, - SFAMIF T,
Tifcire_0000212%357KF, HF#icirc_0000212% 1k 7.
SRS EEATHC CO20440 i [l pisl i . . bt
1R TAEH, ZHERTHicire_0000212755 7] #¢ 15
HCCO2044H fxt SAZEE U, DA ERF TR, T4

J3aishideng®

WCJD | https://www.wjgnet.com

circ_0000212K 35 7] G2l dtfe . SAZIEAb YT

HRI0F 7T B oncire 00002127 J e 3k 176
B EmiRNAR LG 5, miR-139-5p 5 A JiE
JEt LR A 2 B R (K4 DR, B FE OB miR-
139-5p R IE 5 /Nt i Jg 1 PR 23 . g 383 2
RN IR AL A MY, I A miR-139-5p T )
45 B R AR MG . TR AMZ2EEE 7, RIS
A7 UK, B AR 8 A KRR R, 78 AT i miR-
139-Sph A iE /. 222G MEIER, FH40H e
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200

RS A

6 HCCO204TRBMMIREIHIEM. A: HHBZH; B: THhcirc_00002124H; C: T4icire_0000212+miR —139—5p inhibitorZH; D: 4205 E: SoA205+
Tlcire_00002124H; F: EE420E+ T4l cire_0000212+miR —139—5p inhibitorZH.

200
150 4

100 4

[E=c ok v

50

7 HCCO204{2ZMI/EAVRM. A: FHBZH; B: THfcirc_00002124H; C: THlcire_0000212+miR —139—5p inhibitorfH; D: L2, B: 25207+
Flcire_00002122H; F: SA2f5 + T4 cire_0000212+miR —139—5p inhibitor?H.

A 10* B 10t C 10*
10 10°] 10°]
= 107 = 10 o 7
10' 10’ ﬁ"l 5
o° T T T T 0 T e T T T i ‘- ': T T
' 10° |Iu1 |;1 n;3 10* * 10° 1‘0' NIJ’ “;3 10¢ * 100 |Io' u'a’ u:’ 10* 40
Annexin V-FITC Annexin V-FITC Annexin V-FITC c
D IO‘ E 10
3 30 4 d
10° 107 <
] . il %20 2
o 10°] a 1o’ 1_] b
=
In" IO" 10 —
L Aaasanamaceso sl 10’ e 10° e e
It‘)0 IO' It‘)2 |o° IO‘ IO° Iﬂ‘ IOI ll)J 10‘ 10o Ie‘ I(‘)2 103 IO‘ 0 -
Annexin V-FITC Annexin V-FITC Annexin V-FITC 1 2 3 4 5 6
8 HCCO204FT-ZEVATM. A: X HBZH; B: THhicirc_00002124H; C: THcirc_0000212+miR —139—5p inhibitorZfl; D: €420, B: 420+ T4k

circ_0000212¢H; F: RAZEE+ T-hcire_0000212+miR —139—5p inhibitorZH.
EMTHIEER! T, A7 R BImiR-139-SpfEAFR IR RIAKT. WGBS 5 R SZmiR-139-5p &

AN, HAHEAS P miR-139-5pHicirc_0000212F%  circ 00002121 HF 7 HEHE &, X $HE7Rcire 00002127 AE#E
EHHRRER. WO, KA R FimiR-139-5p  [AImiR-139-5pifil % FHe 3t AN S AL BERUR L. IRAWETT
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KER, . circ_000021288EmiR-139-5pNATERAIIRIZIE. The. 228, B AR EFRIERISI0

—
o
|

1 2 3 4 5 6

o
oo}
|

Cleaved-caspase3

g
»
I

GAPDH a4 S

Cleaved—caspase325 F{J7EA
[S) o
N ()}
I |

o
o
L

B 9 Cleaved-caspase3ZBERIAHIEN.

R, HHImiR-139-5p7ik i 2 )k 55 T-Pcire 00002123
IEXTHCCO20440 LS A= AT NI E A, Hsgs T
Hicirc_ 00002125 IEEL A EAZBEAL EEXTH C C92044H A
PEAEAT NIHIHIE L, 13— P0F SEeire_000021241 ]
miR-139-5p 142 [ 2k Fe AN S AZ BB .

4 518

L% L FTiR, circ_00002127E FH 2 RIA G, T4
circ_00002123F i #8 5]_EifimiR-139-5p ik i I
RV T, PG TE . B AR 2RRE S, R E T
BRI, X R IZR I, circ 0000212 ImiR-139-
SprT Re e SRS REAY TSGR VTt R PV AE R A

oy

[oad /=)

Lo 52

FARUIER. & FESIKI TR ZE . SE R 2507 IR
FESRIEA 1 e o B AEAF IR ), (B el T it =,
ARJa BRI AT T BB SR 1 . KA W
FEVRTT IR R AT T 245400, SRTIAEIESHATT a4
JYIE W e S AZ T Gt A, 3K ™ B R A FL I PRI T A%, circRNA
PERARHTIRNA, AW miRNAS 58 40 5
et TS — RIVAEM SRR, L, R S0

Eoati g/t

circ_00002127E 45 H i H R IA T &, HnlE A A
% 58 H ik, {Heirc 00002127 fFE 1214
J7 AME I AN 4. B R 00 2 7 miR-139-5p 5
circ_00002127/77E4E &0 £, miR-139-5p7E it i ik %
IS, b ImiR-139-5p A] #4i H-Ji ZH  AX BE A A KA .
FEAI e, DRI A 9T R FK cire_00002124 [AjmiR-
513b-5p7E e e ITER.

iFcire_00002127E fF i i3k Ji& p k # 0 1
circ_00002 12381t #E ) 15 miR-139-5p M T 8 2 e £
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NEBAEAT A EAZ BB

KHRT-qPCREEMcirc_0000212F1miR-139-5p7E AT
AL, S GIR IRIE. R RS2 560 50
circ_0000212FImiR-139-5p#fl ] 2% . CCK-87FA I 4H il
SETEAN 2 VAT USRI 40 A2 VE T BURE 05 T
TR AAS IR T2 Transwel ISZIEAS 20 T 52
ML R

A 2 hcire_0000212% 34 Fif, miR-139-5p3ik T
. circ_0000212 1] #8771 i miR-139-5pKiE. T4k
circ_0000212 n[#I A ARIGTE . T 1R28RET0, 75
ALY T, R HR AL U, cire_0000212
B I F1 A miR-139-5pFRik. HIfImiR-139-5p3Rik i3
IS5 TFHcire_0000212F 150 HRAEIGTE . 1T/, 12
22, AT DL SCEAZ R U PR RS .

ZapiEie

Fficire 000021238 1 ¥ [ L ifmiR-139-5p Al 1 AT
MHIAE. IERE. R2ERET), IR T, SRt m
X AL (R,

EZF=
circ_0000212F1miR-139-5p Al RES& SEAZ AL T HE . 411

5 BN
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