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HE BH AKZIRIKRNA (circRNA) 25 5% B 725 (TCF25) 2@ #RNA-128b (miR-128b) 3T ASURRJE 49 UM CF-73% 78 4= )8 T ¢
B ik R EAIURSE M IMCE-73% 7 £ 3204 K, HEMCF-748 JL AL 4 = G 20 (k354 ) si-NCZL (4% 45i-NC) si-cir-
¢RNA TCF2541 (4% #si-circRNA TCF25),pcDNA-circRNA TCF2548 (%5 % pecDNA-circRNA TCF25) . miR-NCZE (44 4 miR-NC) . miR-
128b mimicZi (4% FmiR-128b4E 41 4%) .miR-128b inhibitor£8 (4% FmiR-128b#7 #] 71 ) .pcDNA-circRNA TCF25+miR-128b mimic4L
(3% 4 pcDNA-circRNA TCF25F#miR-128b# 4 ), BL6A F 3L, 25 4248 hJg , % K2 FPCR (RT-qPCR) # il &-28 29 I 7 circRNA
TCF25 .miR-128b4 iA ; RNase REFIH AL 5 3o 4T ZRARRNA S #2030 2 3 SAE M cireRNA TCF2549 I8 2 i, 58 45 ;7K e 1 (MTT) 52
BoAG M) 4m RO 3G S 7 5 A K dm AR A 4 LR £ OL s RT-qPCRAG M B 8A B Bl 5 3K ) & & R R4 (PTEN). 4w .38 #8474 )R —67
(Ki-67) ¥ Bt R AR B4 & 9 83 (caspase-3) mRNA %A ; Western blotting# M PTEN Ki-67 ,caspase-3 . &1L &9 caspase-3
F 8 Fok s M E KRB L I 5 HeireRNA TCF25 5 miR-128b# 2@ % A R 5 37 B4 L 28, circRNA TCF256% 48 3+ &
ik & fERNase REGAL L )5 FF LR F T (P > 0.05), i ZAETCF2589 A9 3 & & & /£ Z RNase REEAL )5 54K (P < 0.05) ;circRNA
TCF2548 M6 P 49 AR T 3k 3 F it (P < 0.05) .5 % & LA Asi-NCLL AR, si-circRNA TCF2548 2m 38 78 7& ) A%, B = %
% ,Ki-67 mRNAR B & & ik BeAK, PTEN \caspase-3 . i L 8 caspase-3 mRNAZ & & & ik 7 & ; pcDNA-circRNA TCF2548 2 J3%
E NS, AT EEAK,Ki-67 mRNARE & &L 9t &, PTEN \caspase-3 . W #caspase-3 mRNAZ & & FAAEAK, 2R %
HFEEL (P <0.05) 5% @ HFfmiR-NCL L, miR-128b mimicZA 48 i3 71 7& 1 4K, A = 9t 5, Ki-67 mRNA R & & % ik
4%, PTEN .caspase-3 . % #caspase-3 mRNAR & & %359t &, miR-128b inhibitor4lZm a3 35 /& A7+ %, A T R EAK,
Ki-67 mRNABE G £ 75 ,PTEN caspase-3 . &L #jcaspase-3 mRNAZ & @ KKK, 2R T FEL (P <0.05) .
5 peDNA-circRNA TCF2548 Hb 48, peDNA-circRNA TCF25+miR-128b mimicZ8 4w i3 28 & /) A, B o= &I+ &, Ki-67 mRNAZ &
& F ik A%, PTEN \caspase-3 . EF W W caspase-3 mRNAZ & & Rk EH, 2R FEL (BP <0.05) E XL LI
RAEF T cireRNA TCF25 $2.1%) 1 #8miR-128b 518 circRNA TCF25¥T 4t i@ if $2.&) 47 F miR-128b & ik , 1% #Ki-67 & i& , 47 4]
PTEN \caspase-3 , &L #4 caspase-3F ik , KL AFUIRJE 40 BAMCF-738 74, 4p 5 2 8 948 A o

KEEIF FRKRRNAAE B F25; MRNA-128b; UM ; 3574; M

RESES R7379 XERERS A TERS  0258-4646 (2024) 03-0198-09

P& HARME  https:/link.cnki.net/urlid/21.1227.R.20240229.1654.016

DOI: 10.12007/j.issn.0258 -4646.2024.03.002

Effect of circular RNA transcription factor 25-targeting microRNA-128b on the proliferation and
apoptosis of MCF-7 human breast cancer cells

XIA Shuguan, WANG Sheng, REN Yangguang, TIAN Yanyan,ZUO Yonggang
(Department of Thyroid and Breast Surgery , Henan University Huaihe Hospital , Kaifeng 475000, China)

Abstract Objective To explore the effect of circular RNA (circRNA) transcription factor 25 (TCF25) -targeting microRNA-128b
(miR-128b) on the proliferation and apoptosis of MCF-7 human breast cancer cells. Methods MCF-7 cells were cultured until the loga-
rithmic growth stage. Cells were randomly divided into the blank (untransfected), si-NC (transfected si-NC), si-circRNA TCF25 (transfected
si-circRNA TCF25),pcDNA-circRNA TCF25 (transfected pcDNA-citcRNA TCF25), miR-NC (transfected miR-NC), miR-128b mimic
(transfected miR-128b mimic), miR-128b inhibitor (transfected miR-128b inhibitor), and peDNA-circRNA TCF25+miR-128b mimic
(transfected with pcDNA-circRNA TCF25 and miR-128b mimic) groups. Each group included six multiple pores. Forty-eight hours after

transfection , the expression of circRNA TCF25 and miR-128b in each group was determined using real-time reverse transcription-quanti-

EEWH A BRSO I H (LHGJ20210579)
EEEN L BE (1986-), 5, IR BN, M0k,
BEEE  EPE, E-mail:stq9zv@163.com

I #5 B #5:2023-04-19

% £& H R A 18] - 2024-03-05 15:43:14



3] HBESE. circRNA TCF255E [0 miR-128b %t A LA 40 I MCF- 78858 A8 - (4 520 + 199 -

tative polymerase chain reaction (RT-qPCR) . An RNase R enzyme digestion assay was used to identify circular RNA. Subcellular locali-
zation of circRNA TCF25 was determined through cytoplasmic-nuclear separation. Cell proliferative activity was measured using the 2,
5-diphenyl-2H-tetrazolium bromide (MTT) assay. Apoptosis was detected using flow cytometry. RT-qPCR was performed to determine the
mRNA expression levels of phosphatase and tensin homolog (PTEN ), proliferating nuclear antigen 67 (Ki-67),and caspase-3. Western
blotting was performed to measure PTEN, Ki-67, caspase-3, and cleaved caspase-3 protein expression. The dual-luciferase reporter (DLR)
assay was performed to analyze the relationship between circRNA TCF25 and miR-128b. Results Compared to the control group,the
relative expression of citcRNA TCF25 did not exhibit significant changes after RNase R enzyme treatment (P > 0.05), whereas that of
linear TCF25 decreased after RNase R enzyme treatment (P < 0.05) . The relative expression of circRNA TCF25 in the cytoplasm was
higher than that in the nucleus (P < 0.05) . Compared with the blank and si-NC groups, the cell proliferation activity of the si-circRNA
TCFEF25 group decreased ; the apoptosis rate increased ; Ki-67 mRNA and protein expression decreased;and PTEN ,caspase-3,and cleaved
caspase-3 mRNA and protein expression increased. In addition, cell proliferation activity increased and apoptosis rate decreased in the
pcDNA-circRNA TCF25 group. Ki-67 mRNA and protein expression were increased ,and PTEN ,caspase-3,and cleaved caspase-3
mRNA and protein expression decreased, with statistical significance (all P < 0.05) . Compared with the blank and miR-NC groups,
the cell proliferation activity of the miR-128b mimic group decreased ; the apoptosis rate increased ; Ki-67 mRNA and protein expression
decreased;and PTEN ,caspase-3,and cleaved caspase-3 mRNA and protein expression were increased, whereas the cell proliferation
activity increased and apoptosis rate decreased in the miR-128b inhibitor group. Ki-67 mRNA and protein expression were increased, and
PTEN ,caspase-3
with the pcDNA circRNA TCF25 group, the cell proliferation activity of the pcDNA circRNA TCF25+miR-128b mimic group decreased;

the apoptosis rate increased; Ki-67 mRNA and protein expression decreased;and PTEN ,caspase-3,and cleaved caspase-3 mRNA and

,and cleaved caspase-3 mRNA and protein expression decreased ,with statistical significance (all P < 0.05) . Compared

protein expression increased ,with statistical significance (all P < 0.05) . The DLR assay results confirmed that circRNA TCF25 targets
miR-128b. Conclusion CircRNAs may play a key role in promoting the proliferation of MCF-7 human breast cancer cells and inhibiting
their apoptosis by targeting miR-128b expression; promoting Ki-67 expression;and inhibiting PTEN, caspase-3,and cleaved caspase-3
expression.

Keywords circular RNA transcription factor 25; microRNA-128b; breast cancer; proliferation; apoptosis
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cireRNA TCF25%F 7L i fi; 20 38 ] 152 Wi 14 T

A BRI E S8R 5 B R, 20204F 4 1k
LB 3 K9 91 3523005 , 249 15 3 K 8 0 o 491 114
11.7% , E B I8 5 A BR o — 007 ; LI o 1 5k
L PESERE AU T B0 IR R L BRI ARk TR itk
F7 BRI AT B 4 WA 45 T B E L

PRy v B E g (BT A o B TR YT
Ja I & R AU T, X LV i B i ™
1675 o Rt , PRI FLII S A2 R e iy 4 HILA -4
?‘ﬁﬂﬁ/\?ﬁl‘i,mﬁ%ﬂ?ﬁﬂﬁ ST XIUE BGE A
B Y FRIRRNA (circular RNA, circRNA) 22—
A BN R S A] A Y 4R ) S A
BIIRRNAST T, 1] 75 245 RNA (microRNA , miR) )
S I TE A PESS GmiR , FET R mRNA R IR IR
B RS W, cireRNATESLE Y K L &
Jigadt i v 4 AR D, O T R L 4
BEFE AT R R S A e A YINGE' i A
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L1140 AFLARE 40 EMCE-7 (38 EATCCAN i
55 YBCC100943)

1.1.2 254585 :si-NC si-cireRNA TCF25 . pcDNA-
circRNA TCF25 .miR-NC ,miR-128b#% 1 %) .miR-128b
PR OB R W AR B A T (R
) A BRA A A Lipofectamine 2000455 44151
& (35 Envitrogen2y 7, 57 5:11668019), RNase Rfif}
(AR IO AT R A R, 525 A-PI1136), A0 i A% /40
R A e 20 o $R BGER) & (32 E Biovision/A A, 525
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K266-25), BEME 5 (MTT) 2 L s Aal 70 & (e st
R FRHEA PR A, 5 5M1020), 746 13K 51
& (2 Biogems /s H] , 5°5:62700-50), TRIzol B A% A
%2 (RNA) $2EUAGR & (HIgBCGE A Y TARA R
A, 575 LM80901B), 2 % sk i & (H A TaKaRaZy
A, $T5RR036A), 2 E 7 PCRIA T & (H A TaKa-
Ra/A ], H7'5RR420A), —MEMkHI iR (BCA) B IR
X7 £ (92 EAAT BioquestZy A, £85200619),
XN B AR A LA AT & (At R E R
AR F L 5845D0010), S fit APTEN | 4 fitd 3 58 1%
YL JF-67 (Ki-67).caspase-3 . {ifi L [ caspase-3 . U6 ,
B-actin P Vg FEHTIR (35 [E Abcam2y 7, 52 5-ab13847
ab34710,ab69949 .ah26548 .ah16105 .ah22140),
HLRPTEN Ki-67 .caspase-3 . iifi fk. i caspase-3 U6 ,
B-actinZ ToFEHIAR (38 [E Abcam/y 1), 5% 5abh34106 .
abh22693 .ab51102,abh20247 .ab16419 .ab10188)
1.1.3  S2ES 28 #4:S1000™ 384 WellBUPCRAY (35 [
BIO-RAD/A ), SuPerMax 3000ALMY i 22 31 GE fif§ A5
AL INTE A RS 25 7)), Attune CytPix B 204
JAY (3& E Invitrogen”Zs ), BPN-CRHEY 2 Jitd 55 S 46
(1 —fE R 22 A AT BR 2 F]), DT-MINIE-135% Hy
VKA [(FEE AL (s PR AT B F] ], JP-2880
RIBERE G R 5 (LIS M TS A BRA R o
12 Ik

1.2.1  AHIESR B2 A LR 4 B EMCE-7
F37 C.5% CO,M 4l M K5 37246 b BLEE 7%, A2 d
1R R A0 M A R 2 RO K T AR R E O
WA B 40 i, 4% 1R 1.0 x 10Y/4L 422 Fh 29641 He. AR §E
Lipofectamine 20004% 4435 & 15d B 43 51 Bsi-NC.
si-circRNA TCF25 .pcDNA-circRNA TCF25 .miR-NC
miR-128b # 8) #) .miR-128b 1l il 7] . pcDNA-circ-
RNA TCF25F1ImiR-128b #AL45E Je 28 R4, 53
138 fEsi-NC4H \si-circRNA TCF252H . peDNA-circ-
RNA TCF25%0 .miR-NC4] .miR-128b mimicZ .miR-
128b inhibitorfH FlpcDNA-circRNA TCF25+miR-128b
mimicZH , 73 BORFE e N ZLIRE A M CEF-7T13h 25 11
AN, HH6 ™AL

122 #jE HeircRNA TCF25 .miR-128b3 ik : % Yt
48 hJi , i T TRIzoLE RN A$E B 51 &5 $2 B 41 ffg &
RNA, & 1 H AMI AL BERZ R (cDNA), #R#EPCRI
I £ 16 W B A A BEAS Ml cireRNA TCF25 .miR-128b

AAXT K GA o R NAR FR: E 10 S m 5 )41 L,
Real-Time Master Mix 10 pL,cDNA 2 wL, JG i X 7%
K (RNase ddH,0) #b J& & & %20 plo K2 W 5% 1
95 CHIAEM2 min,95 CAEM:15 5,60 CiE K1 min,
72 CHEAH30 s (PG FF40IK) - circRNA TCF25, 1E [7]
5’-TGAACCGATACGACAGTCC-3", JZ 15’ -ACGGG
CATATATTACGTC-3", ¥ K 146 bp;miR-128b,
1E 15" -AGCCACATATCAGCACTT-3", % [7]5°-CTT
AGCATTGAGTATATCTG-3", 7 ¥ ¥ 206 bp; U6,
1E 115 -ACCGATCAGATACGAG-3 , 2 [[]5° -TGCAA
ACGAGTTGACGTAGT-3", =¥y FE177 bp;B-actin,
1E 15 -GCACTAGCAGAGATCC-3" , 2 [1]5” -CATTG
CACTGTCAGTA-3", =W BE306 bp. 5 |34 4k
YT OKIE) A IRA RIS M. circRNA TCF25
PB-actin iy N2, miR-128bLAU6 Ky N 5, il 1274 4
AN R A

1.2.3  RNase REHHILSH A Teire RNAKESE : SN
oS RNAJS , ¥fpcDNA-circRNA TCF254H 43 HRNase
R41 (JIIRNase R) FIX IRA] O fiNRNase R), 4% 5%
Ji ¥E 47 2% 6 % B PCR (real-time quantitative PCR,
RT-qPCR) S, 73 5l il cireRNA. TCF25 5 HZ 1
HRAIE K TCF257E NFLI I A0 EMCEF-7rh 1) 3k K
-, B #icireRNA TCF257E A FL M S MCF-741 fid
1) 45 ¥ K i ML R MCF-71F 1815 -TGGCAGATCA
CACGTAC-3", JZ [5°-AATGCCCGATATTGAGAGT
CGTA-3" , K 187 bp., circRNA TCF25F|B-actin
519 B OB 25 AR 1.2.2.

124 BB A M cireRNA TCF25H) 341 i &
A AL 200 B A% /240 B3 240 R 28 4 G & ) 1 ]
B AT HRAE, X peDNA-cireRNA TCF2520 A\ FL IR 9
MCF-740 B AT A% S5 73 15 o 0 3] 4 BB e e B 4 e
ERNA , 4 Hwi 5 55 e DNA , LAB-actin i IN 2, % ]
RT-qPCRAG Ml cireRNA TCF257%) 51 76 20 Jifd J5t Kz 48 it
AN 63k, cireRNA TCF25F1B-actin | ) M [
B AR 1.2.2,

1.2.5  ZNREHEEEE SR f 4 1A AR 1.0 x 10741
R 2296 FLAR I, 43750 .24 .48 .72 hit &R FL N A
20 pL. MTTIE R (5 /L) k220855 4 h, WFFLIN T
W, FEFLIMALS0 wl —H LK (DMSO) 85378
VS 45 ), 38 3 22 D) RE R AR [ 490 nmih 4% L
6% (optical density,OD) &, LLOD 0 . fH AL
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RIS E IS )
1.2.6 0L oA - SR A A AR, finA0.019% 1Y
TR A1 B 1.0 > 10*/m LAY B4 i 8% 3 A B iR
ERZE 0 (PBS) hEZH L, 2.0 AR 4, in A500
RLE5 5 22 R L2 AR L 23 S IS L) An-
nexin V-FITCFIPIAR Z i T E 10 min, T-1 hN
FH 2 ARG, 38 3 CELL Quest4% {2231 44 g
1.2.7 PTEN \Ki-67 caspase-3 mRNAZE i K61 « 1
LK LAMCF-740 0, K FIRT-qPCREGPTEN \Ki-67
caspase-3 mRNAZ A, J7 ik [A]1.2.2, HoA  PTENE [
5’-AGACGGAGAGGATGAATGTGC-3", 2[5 -AAC
CGCGATTCCTCAATGCT-3" , P4 K i 344 bp; Ki-67
1E 15’ -ACCGTAGGTACAGTT-3", J2 [7]5”-GTCAAG
CAGAGCATT-3" , 1K JE139 bp;caspase-31F 75 -
TGCAATATGCAGATAC-3", J2 [1]5’-CCGATAAGTAC
GATTAG-3’, P2 ¥ K 266 bp;B-actinik [1]5° -TGAC
CACGATACGAGC-3", JZ [M]5’-CGACGAGGATACGA
TCG-3", P BE145 bp 5113t 5 £ TR (K
i) ARRA BTG
1.2.8 PTEN Ki-67 .caspase-3 . 1ifi £k [¥Jcaspase-3% H
Feakta I

WA S5 45 2H 4TS, I ARTP AN it 224 fife i 284 fie 412
HUAN A B L i i BCATE AT B E . 100 C
T 7K 3 10 min o B 2 AR 4% R30 pe/fL B, HLTK
53 1 I FEE 3 5 A — 9L L M (PVDF) i, 5%t g 2F
Wiz B A1 h, i APTEN (Ki-67 \caspase-3 . 1% 1L [
caspase-3 \B-actin—4H{ (1 : 1000)4 CHFE 1R K
HALAAIR, —H0 (1 5000) ZI@&BFE 2 ho i ks
RIRKF (ECL), T2 B, JP-2880%E ML 5 R Gk
1%, LIB-actin iy N2, v Fl Image JAR{F X 45 (45717 iE
e R
1.2.9 circRNA TCF255miR-128b [ #E [n] & 2R/ Hr

@ﬁTargetSeanﬁ W (https :/[www.targetscan.
org/vert_80/) T McircRNA TCF25(1)#E L X, % F g
AR YL WT cireRNA TCF25 MUT cireRNA TCF25
PECER W A4 73 1) i miR-128bE L1 4) .miR-NC
oA Yo 5 N FLBRIEMCTF-740 . BLRG 57248 b, 3%
RS 2R Tl A5 25 DR AR 3t 0] 5 100 P F A I mi R -
128b mimics4] FlmiR-NCZL A HFeireRNA TCF25%¢
TR BARX IS

1.3 Geitorir

K HHSPSS 22,05k F AT GE 24000, A7 B IEAS
O3 A B R SR X £ s 368, 24 [ H #5R
SEAREASORGL IR, Z2 4 A] F R FH B R 38 07 25937, P <
0.05h =S A G Lo

2 #R

2.1 BLAAMMcircRNA TCF25 .miR-128b3% 35 4%

5525 11 21 Msi-NC4 H, si-circRNA TCF254] 41
flcircRNA TCF25% 3k B, miR-128b3R 3K T 5
peDNA-circRNA TCF2521 il fiflcircRNA TCF253% 35
ThE , miR-128bRIR PR, 22 R A it r m L (1
P<0.05) 525 H2H FImiR-NCZH [t , miR-128b mimic
ZH 40 fflcireRNA TCF253 35 [% {1, miR-128b3¢ 35 TF
f ;miR-128b inhibitor4 4f fflcircRNA TCF255% i5
15, miR-128bFRIBREAN, 22 e A et L (BP <
0.05) .5 pcDNA-circRNA TCF254H FL 4, peDNA-cir-
c¢RNA TCF25+miR-128b mimicZH i fficircRNA TCF25
FIRREL, miR-128bFK AT+ 57, ZF WA ST E
X (1P <0.05), W1,
2.2 circRNA TCF251) %5 F H A At e v

5% B ZH He %58, Rnase R4 circRNA TCF254H X
FR LG #2255 (P> 0.05), MTCF25 mRNAK
X ik & TR (P <0.05), W32 4% i 43 55 52 5 i
N, NFLRIEMCF-741 Lt cireRNA TCF257 Jifi 5t
AT A (1.65 + 0.28) 78 T HAE A A% b A A
fFE ik (0.61 £0.10,P<0.05)
2.3 S EIGTEIG ) A

TE24 h 48 h .72 h 34~ [] A5, 528 141 Fllsi-NC
ZH H AL, si-cire RNA TCF252H 20 g 184 5 1% 7 (AR,
peDNA-cireRNA TCF252H 41 fitg 344 58 1% 1 TH 8, 22 5+
YA 4811275 X (BIP < 0.05) 5 545 - 4 FlmiR-NC
ZH HL#E , miR-128b mimicZH 41 384 5 15 1 B A%, miR-
128b inhibitorZH 20 Jfd 34 58 15 ) Fher, 22 5 A gt
225 L (HP <0.05) 5 5peDNA-circRNA TCF2541 [t
4%, pcDNA-circRNA TCF25+miR-128b mimicZH 41 ifs
KB G T BEAR, 22 R A it 5 L (B3P < 0.05),
UL,
2.4 AHAMER T AL

25 14 si-NCZH . si-circRNA TCF254H .pcDNA-
circRNA TCF252] .miR-NCZ .miR-128b mimic .
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£1 KEMMcircRNA TCF25, miR-128bF&ikELE (x + )
Tab.1 Comparison of circRNA TCF25 and miR-128b expression in each group (x +s)

Group n circRNA TCF25 miR-128b
Blank group 6 1.02 £0.20 1.00 £0.19
si-NC group 6 0.99 +£0.19 1.01 £0.18
si-circRNA TCF25 group 6 0.52 £ 0.09"? 1.35£0.24"2
peDNA-circRNA TCF25 group 6 1.74+0.31"? 0.71 £0.12"2
miR-NC group 6 1.00 £ 0.18 0.98 £0.17
miR-128b mimic group 6 0.66 +0.12" 1.93 £0.37"
miR-128b inhibitor group 6 1.42 026" 0.45 £0.08"
peDNA-circRNA TCF25+miR-128b mimic group 6 1.22 +0.20" 1.17 £0.18"

1) P < 0.05 vs. blank gmup;Z) P < 0.05 vs. si-NC gmup;3) P < 0.05 vs. miR-NC gmup;4) P < 0.05 vs. pcDNA-circRNA TCF25 group.

%2 circRNA TCF255TCF25 mRNARILEEEE (x )
Tab.2 Comparison of circRNA TCF25 and TCF25 mRNA expression (x +s)

Group n circRNA TCF25 TCF25 mRNA
Control 6 1.04 £ 0.20 0.98 +0.19
RNase R 6 0.96 +0.18 0.22+0.03"

1) P < 0.05 vs. control group.

2.0+
1.8+
1.6+
1.4+
1.2+
1.0+
0.8
0.6
0.4
0.2

Proliferative vitality

—— Blank group
—m— si-NC group
—#— si-circRNA TCF25 group
peDNA-circRNA TCIF25 group
—#—miR-NC group
—e— miR-128b mimic group
miR-128b inhibitor group
peDNA-circRNA TCF25+miR-128b mimic group

Time/h

*P < 0.05 vs. blank group; #P < 0.05 vs. si-NC group; &P < 0.05 vs. miR-NC group; AP < 0.05 vs. pcDNA-circRNA TCF25 group.
E1 ZHEMAAIEEE SR

Fig.1 Comparison of cell proliferation activity in each group

miR-128b inhibitor4] ,pcDNA-circRNA TCF25+miR-
128b mimicZH 21 Hi I 1= 2 43 71 24 (17.38 £2.16) %
(15.22+2.67) % . (43.75+7.98) % . (8.64 + 1.19) % .
(16.16 £2.51) % . (38.84 +7.43) % (9.19 + 1.46) %
1 (14.45+£2.19) %, 525 F1 4 Flsi-NCA L #K , si-
circRNA TCF25Z0 A ML 8 T~ T} & , pcDNA-circRNA
TCF252H 248 ff 94 T 3R [ AL, 22 S WA gi it X

($JP < 0.05) ; 525 1240 FImiR-NCZ HE %%, miR-128b
mimicZH i i 8 723 T+ 5, miR-128b inhibitorZ 41 i
AT RIS, ZRE G X (P <0.05) ;5

pcDNA-circRNA TCF254] L #42, peDNA-cireRNA TCF25+
miR-128b mimicZL A0 ML T~ T+ =, 22 F A G it
RS (HP<0.05), W2,
25 BHAMIPTEN Ki-67 .caspase-3 mRNAZ Ik [
-

5525 1 41 Fsi-NCAL L 482, si-circRNA TCF2541
4 JiKi-67 mRNAZR i5 [ X, PTEN caspase-3 mRNA
Fei5 T, peDNA-circRNA TCF25ZH 41 ifiKi-67 mRNA
FRIAFHE ,PTEN .caspase-3 mRNAZR L[, 2 71
G L (P < 0.05) 3 525 114 FimiR-NCZH
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HL#E , miR-128b mimicZH A HfIKi-67 mRNAZRIAFHIL,

PTEN .caspase-3 mRNAZR ik 7t , miR-128b inhibitor

2ﬂ éHEIH@Ki-67 mRNAZ AT, PTEN \caspase-3 mRNA
KRR, ZRYBFEHITFE X HP<0.05) ;5

10* 10*
10° 10°

= 10° ‘ = 10°
10' 10'

0 100

10 10" 10° 10° 10 10 10" 10° 10° 10
Annexin V FITC Annexin V FITC

Blank group si-NC group

10" 10" 10° 10’ 10* 10" 10" 10° 10* 10
Annexin V FITC Annexin V FITC

miR-NC group miR-128b mimic group

10
10° 10" 10° 10° 10 10° 10" 10

10 10
10 10" 10 10° 10 10" 10" 10° 10* 10

peDNA-circRNA TCF2540 o #5 , peDNA-circRNA TCF25+
miR-128b mimicZ 411Ki-67 mRNAZIAIEAE, PTEN
caspase-3 mRNAF AT, Z R A GEITHH R L (3
P<0.05), W33,

10°

> 107 10°
Annexin V FITC Annexin V FITC
si-circRNA TCF25 pcDNA-cirecRNA TCEF25
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Fig.2 Cell apoptosis rates in each group determined using flow cytometry
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Tab.3 Comparison of PTEN, Ki-67, and caspase-3 mRNA expression in each group (x +s)

Group n PTEN mRNA Ki-67 mRNA Caspase-3 mRNA

Blank group 6 0.99 +0.18 1.02 £0.20 0.97 £0.17
si-NC group 6 1.00+0.19 0.98 +0.19 0.98 +0.18
si-circRNA TCF25 group 6 1.37+0.22"2 0.59 +0.10"? 1.52+0.28"?
peDNA-circRNA TCF25 group 6 0.62£0.11"% 1.45 £0.24" 0.73 £0.13"?
miR-NC group 6 0.97 +0.16 1.00+0.19 1.03+0.20
miR-128b mimic group 6 1.41+026" 0.67+0.11" 1.49 +0.27"
miR-128b inhibitor group 6 0.75 +0.13"Y 1.64+ 030" 0.54 +0.09"
peDNA-cireRNA TCF25+miR-128b mimic group 6 0.89 +0.15" 1.14+0.22Y 0.95+0.17"

1) P < 0.05 vs. blank group;2) P < 0.05 vs. si-NC group;3) P < 0.05 vs. miR-NC group;4) P < 0.05 vs. pcDNA-circRNA TCF25 group.

2.6 FHHAMIPTEN Ki-67 caspase-3 . i {L i caspase-3
HHRB

525 [ 21 Mlsi-NCA] Fb 48, si-circRNA TCF2541
21 W Ki-67 8 [ 3 15 B Ik, PTEN | caspase-3 . 1 L /1)
caspase-3%% [ % ik F+ 51 ; pcDNA-circRNA TCF254H
i B Ki-67 8 [ 3 35 7t =5, PTEN (caspase-3 . Ifi fL. 1)
caspase-385 [ RILFEAL, 2 5 ¥ A G2 L (3
P <0.05) .52 HAHMmiR-NCZ L, miR-128b

mimicZ 4 i Ki-678 (1 35 5 4K, PTEN .caspase-3
51k 1 caspase-345 1935 T s miR-128b inhibitorZH
A0 MIKi-674 [ 5% 35 T+ &1, PTEN | caspase-3 | 1 £k A9
caspase-3%H [1FRILFEAN, 22 5 A Goit ¢ L (3
P<0.05) .5pecDNA-circRNA TCF2540 45, pcDNA-
circRNA TCF25+miR-128b mimicZH 41l MIKi-674 11 %

IAFEAIL, PTEN \caspase-3 i fb ¥ caspase-385 [ A T+
L 22 IR R L (3P <0.05), W4 3,
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R4 HAPRPTEN, Ki-67. caspase-3. &t Hicaspase-3EHARIALLE (x +5s)
Tab.4 Comparison of PTEN, Ki-67, caspase-3, and cleaved caspase-3 protein expression in each group (x +s)

Group n PTEN Ki-67 Caspase-3 Cleaved caspase-3

Blank group 6 0.55+0.10 0.83+0.15 0.62+0.11 0.20 + 0.03
$i-NC group 6 0.52 0.09 0.80 +0.14 0.58 +0.10 0.21 +0.04
si-circRNA TCF25 group 6 0.78 +0.13"? 0.62+0.11"% 0.83 +0.15"% 0.54 +0.09"?
peDNA-circRNA TCF25 group 6 0.42 +0.07"% 1.09 +0.19"% 0.45 + 008" 0.11 +0.02"%
miR-NC group 6 0.49 + 0.08 0.85+0.16 0.63 +0.12 0.23 + 0.04
miR-128b mimic group 6 0.66 +0.12" 0.57 £0.10" 0.94 £0.16" 0.60+0.11"
miR-128b inhibitor group 6 0.37 £0.06" 1.14£0.21"% 0.40 + 007" 0.09 +0.01"
peDNA-cireRNA TCF25+miR-128b mimic group 6 0.59 £0.10" 0.77 +0.13" 0.68 +0.12" 0.24 +0.04"

1) P <0.05 vs. blank group;2) P < 0.05 vs. si-NC group;3) P < 0.05 vs. miR-NC group;4) P < 0.05 vs. pcDNA-circRNA TCF25 group.

1 2 3 4 5 6 7 8
PTEN e oo amp == o= a» — que 47 x 10°
Ki-67 > e - o a= == @D e 3538« ()’

Caspase-3 b anb Glb e b @D == e 32 x 10’
Cleaved caspase-3 —mm we— wm— a— o - — |7 x |0’

B-actin > 5> D » - > @ e [ [
1,blank group;2,si-NC group;3,si-circRNA TCF25 group;4,pcDNA-
circRNA TCF25 group;5,miR-NC group;6,miR-128b mimic group;7,
miR-128b inhibitor group;8,pcDNA-circRNA TCF25+miR-128b mimic
group.

B3 HKAMBPTEN, Ki-67. caspase-3. i&{tHjcaspase-3EH
Fix
Fig.3 PTEN, Ki-67, caspase-3, and cleaved caspase-3 pro-

tein expression in each group

2.7 circRNA TCF255 miR-128b Ay 1] 5 R 434
TargetScan {42 2 43 M7 % B, miR-128b 5 circRNA
TCE25FF #2560 1, 7R miR-128bA] fig f&cireRNA
TCF251 P, UL 14 72 5% B« WT circRNA TCF25
2, miR-128b mimicZH 20 it AR X6 9% 5k B AR T

WT circRNA TCF25 5’ -AGUUCGUAUGUAGUAUGCGGCAUUCA -3’
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Fig.4 CircRNA TCF25 and miR-128b binding sites and relative
fluorescence intensity in cells
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