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WE %L 5 AT IRIKRNA PHC3(cire-PHC3)¥2 @) miR-628-5pxt & 37 % 40 el 38 76 BB =
#9%em. g R leSiHan h T AT 40, FAAPHC34E . i & ik st BB 4n ., it & A miR-628-5p4a.
FHPHC3+3p 4|2 BB 20, FHPHC3+47 #|miR-628-5p2H, 545 F 48 5 i Ax. #) 8 QRT-PCRA: M circ-
PHC3#»miR-628-5p& & 7K-F, CCK-8ikA M 40 i3 74, ‘A XA M 40 i 8 =, Transwell) . 2 i i 45,
Western blot#s | B 4@ Jitk B5% -2(Bcl-2)#2 Bcl-248 % X & & (BAX) R A L, R F BEIRE A E 5
Hrcire-PHC35miR-628-5pay ¥e@) X %, 5 AIE# 8 # L& 20 JeHUCECH 4R, & 37 /% 20 Je % HeLa.
C33A. SiHa. ms751% circ-PHC3 & & K-FH &, miR-628-5pk L /K-F FE1K(P<0.05); 5 Tt FEa Lk
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%) miR-628-5p2A SiHa2e IEmiR-628-5p K- AKX, 3§78 A= it #5648 /). Bel-2R A KFH &, AT F. BAX
F AP FEMR(P<0.05); 4845 2 B A7 8 circ-PHC3 5 miR-628-5pZ_ 8] £ 72 ¥e.18) % % (P<0.05). circ-
PHC3:# % 3 4k 45 5T AimiR-628-Sp & A AR 3 8 20 % n O3 78, SH37 ) ' H% e e A =,
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Impacts of circ-PHC3 on the Proliferation and Apoptosis of Cervical Cancer
Cells by Targeting miR-628-5p

WANG Sha*, LIU Peng, FU Miao, TIAN Wen, YIN Xiaomei, WANG Shuqin, LIU Hao
(Department of Obstetrics and Gynecology, the Second Central Hospital of Baoding, Baoding 072750, China)

Abstract This article aims to investigate the effect of miR-628-5p targeted by circ-PHC3 (circular RNA
PHC3) on the proliferation and apoptosis of cervical cancer cells. Cervical cancer cells SiHa were grouped into
interference control group, interference PHC3 group, overexpression control group, overexpression miR-628-5p
group, interference PHC3+inhibition control group, interference PHC3+inhibition miR-628-5p group, and trans-
fected with corresponding plasmids. qRT-PCR was performed to measure the circ-PHC3 and miR-628-5p. CCK-
8 method was used to measure cell proliferation. Flow cytometry was performed to detect cell apoptosis. Transwell
method was performed to measure cell migration. Western blot was used to detect the Bel-2 (B-cell lymphoma-2)
and BAX (Bcl-2 associated X protein). Dual luciferase reporter gene was performed to explore the targeting rela-

tionship between circ-PHC3 and miR-628-5p. Compared with normal human cervical epithelial cells HUCEC, the
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circ-PHC3 increased and the miR-628-5p decreased in cervical cancer cell lines HeLa, C33A, SiHa, and ms751
(P<0.05). Compared with the interference control group, the miR-628-5p in SiHa cells in the interference PHC3
group increased, the proliferation and migration abilities, and Bcl-2 expression level decreased, and the apoptosis
rate and BAX expression level increased (P<0.05). Compared with the overexpression control group, the proliferation
and migration abilities, and Bcl-2 expression level in the miR-628-5p overexpression group decreased, and the apopto-
sis rate and BAX expression level increased (P<0.05). Compared with the interference PHC3+inhibition control group,
the miR-628-5p in SiHa cells in the interference PHC3+inhibition miR-628-5p group decreased, the proliferation and
migration abilities, and Bcl-2 expression level increased, and the apoptosis rate and BAX expression level decreased
(P<0.05). Gene analysis reported that there was a targeted relationship between circ-PHC3 and miR-628-5p (P<0.05).

Circ-PHC3 promotes proliferation of cervical cancer cells and inhibits apoptosis of cervical cancer cells by competi-

tively binding and downregulating miR-628-5p.
Keywords

B 3 5 N\ FLLJ8 9% 2 (human papillomavirus,
HPV)HH S, S A BR A v 55 DU K e L B P e,
H T 5 DR Wt DLt T DAy A ™o B 2
792 NI 25 75 050 A8 Oy v B U 5 T HPV
5> F 7P FEE R B BRI+,
WIT IR & SR T BAL VR TT C A BT R, BAT)
IRAFAE R IR PER, PAIRRNA(circular RNA, circRNA)
i 5 /N RNA(microRNA, miRNA) M Ji 5 K AH
KmRNAWMH TS 5 53R ENKE, 2
it circRNAFE B 20 TP Rk 7, 55 808 S 1
Ik AT BRARFAEAT SC). 7E 250 HeLaZl il Hh, R4
a3 2 [FEF &% 3(polyhomologous homologues
3, PHC3) mRNARMI circRNA & /K, F W PHC3
mRNA R cire-PHC37E Fieg k45 - B B [RI/E I 0 £E
L5384 IR A% SO AH 5C B AE 1, miRNAZKF
UL RS 7. fE G HPV I DNAKE &7 mi Kk
DLPFZ miRNARL A, R W] & HPV AT BE I 515 -4
i o ) miRNA K IE , miRNATE B 20 41 A 1 34 58
e, P bR IR AR AR LA AR b R AR
HEAEHM. AW FERY], miR-628-5pifid 4L
M4 A J7 A2 K K- (vascular endothelial growth factor,
VEGF) 1] = 2500 40 0 1 G T L At 4n B i - ™) fik
H starbase ¥ 3 73 #r & L, circ-PHC3 5 miR-628-5p
A HANE RGP LRGN S 20 R AN A cire-
PHC3 %% M, circ-PHC3i# i 57 miR-497-5p/SRY-
box ¥ 5 K - 93 BR e 2 UF SRt e 1 b TN HL
58 0 A J& T M W AE , Bk, AT
AR 250 A1 R cire-PHC3RIAE L, R 7% cire-
PHC3 4[] miR-628-5p X £ 2 20 it 384 58 S 4 12 1)

circ-PHC3; miR-628-5p; cervical cancer cells; proliferation and apoptosis

1 MR5REE
1.1 ZHRASKIR

N B S 41 i & HeLa(%% % : STM-CL-5112).
C33A(# 5 : STM-CL-5088). SiHa(%%%5 : STM-
CL-5047). ms751($¢5 : STM-CL-5237)I | /&%
B (EE)EMBEAARA R NIER S5 E 90
HUCEC(YS1079C)I B gt 5 =W RHE A R A
A . HeLa. C33A. SiHa. ms751Fr &3 AH
T NEAA+10% FBS+1% P/SII MEMAE K 15 973
HUCECR F 1 T 40 i 56 A 55 92 B 5 97, BE e 461
BB NS 95% 2 S +5% AR, IRE: 37 °C.
1.2 EER7

si-circ-PHC3. si-NC. mimic NC. inhibitor
NC. miR-628-5p mimic. miR-628-5p inhibitor/iii $i
WG E MBI E AR B RA R AR R
FREE (RS C1200V)W H _RIIEE AR R
FRA R 8 E i e E iR & (05 KTD3001). B2k
2 Bl R AR R 6 (B2 5 0 KTAB010). 3
SR ECLA G (525 : BMU101)W H TERHA A0
RA R, H ; Lipofectamine 3000(%% 5 : L3000015)
% H 25 [E ThermoFisher Scientific’/A 7] ; miRNA ¥4
S & (585 ME0018). miRNA# Y 5E £ PCR
B (B85 ME0020)04 H b5t i B R A
FR /5 ; Annexin V-FITC/PIZH Mo & Tk I 771 &2
(85 : MA0220)W H KIEECHEMEARAIRAF ;
Hieff UNICON® Universal Blue qPCR SYBR Green
Master Mix(52°5: 11184ES25). Hifair® III 1st Strand
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cDNA Synthesis Kit(525 : 11139ES60)l H % % 4E
YR (OB A R A 7 RIPAZMRR (185 -
PC102)0 [ 1 e AR A R A = 5 B4k
BB -2(Bel-2) % B9 (15« ab32124). Bel-241% X
A BAX)RHAPL(HE S : ab32503). GAPDH it
($25 : ab9485). HRPHriCHIEHL R IgGH A (585
ab672 1)) H J¢[E Abcam A 7]

1.3 753%

1.3.1 qRT-PCRA& M| &40 f& % F circ-PHC3#= miR-
628-5pay R AMF I Al TRIzolisk 77 254 i &
B RNA . 8 I miRNA S # 5% 1877 £ AT Hifair®
III 1st Strand cDNA Synthesis Kit& il A1 1 cDNA,
FEA# I miRNA % 6 5E & PCRIA ) & 1 Hieff UNI-
CON" Universal Blue gPCR SYBR Green Master Mix
BT qPCR. LA GAPDHM UGHE N2, 83T 27249%
THE L R AR RIA K BT 51 BB & A9
BHL (HH R A TR ARG R, AW : miR-628-
5p1E A 5-GCC GAG ATG CTG ACA TAT TTA C-3/,
1] 5'-CTC AAC TGG TGT CGT GGA-3'; U6IE [
5'-TCA TCA GAA ACA GTG GAG GT-3', X [f] 5'-
CAT CCT TAC ACA GGA GCC AT-3'; circ-PHC3 1E
[1]5'-GGC TGC TGT ACA GTC-3', ) [7]5'-GTG AGG
TGG TGG TGG TG-3'; GAPDHIE [f] 5'-AAT GGG
CAG CCG TTA GGA AA-3', J2[]5'-TGA AGG GGT
CAT TGA TGG CA-3'.

1.3.2 @itk hH9a ¥ SiHadl #5577 &
80%~90% il & I, 44 H 73 Syt B ZH (AN e Joa br )
FHXS AL (55 Y si-NC) TPt PHC34H (¥ 4 si-circ-
PHC3). ik ik X 2 (4% Jemimic NC). i FZEmiR-
628-5pZH. (3 4« miR-628-5p mimic). T4 PHC3+Hll
1] 6} B8 2 (si-circ-PHC3 linhibitor NCHE#E4Y), T4
PHC3+#1#il miR-628-5p4 (si-circ-PHC35 miR-628-
5p inhibitorL#E 4L ), f# Fif Lipofectamine 3000347 Jf
Wi gy #4648 h)g, {# F qRT-PCRAG M circ-PHC3 A1l
miR-628-5p &I AL, LAHIME G &5 i, JFikAT
Jo EEAH OGS

1.3.3  CCK-8i&#m n o8 sati ol K dlik g
[ SiHadl fu 4l 7E 96 LR (2% 10%/4L)HF, I T 4L RE %
24, 48F172 hit}, ¥shN10 uL CCK-8X7H5 751 h, il
FABGHRALAEAS0 i K AL 2% % B (DYfA -

134 AXmpAhnmpA s HBYJ548 h, IR
£E SiHaZl i, %A A IPBSH e 4i i . ) Annex-

inV-FITC/PIZH a8 T A8 A5 £ 44T AnnexinV/PIXL
gt ), A B A Hr 4 A 8 T A L
1.3.5 TranswelliZ&RE  $4200 pL IG5 R 77 2%
(SX 10N AL ER A ) e F 2 B2, 39K 600 pL5E 4k
FREMNTFE. 37 °CilFE 24 hlm, 1EEIE 2R
Bt NI, Gt BEALS SR IE R A 2
1.3.6  Western blots#7 i FHRIPAZL R % G
48 hJa A RIS B B . i BCATLIE R E
AR JE . £E4 °CF 12 000 r/mings 0215 minf, FH10%
SDS-PAGEZr S i 1, ¥ HER B Rk W &
Wl b, R N S%BEA I E L h, RES
Bcel-2. BAX. GAPDH—#i(1:1 000)7£4 °C T H
24 h, BHRPIBIELH —Hi(1:5 000) 5 HEE S FiHE
1 h, { FHECLA YR (2 1 47, IR T i Al
£, IGAPDH NN B EH .
1.3.7 REAFHRELBSHT A circ-PHCIEF
A7 (wild type, WT). ZRAFHY (mutant, MUT))5 K7 3531
Emimic NC. miR-628-5p mimic/ii v 354 4L SiHaZH ffl,
48 hf5, F1200 pnLZLfRR = IR Z4ANI 10 min, JIADE
BRI, 105 RO COGHAT RS FE R 4347
1.4 Goit¥ ot

THiE BORHH (¥£s)% 7R, K H Graphpad Prism 7.0
B AT GE i, PRI LRGSR T R 5, 24
[i] A5 R FH o IR 3R 07 22 49 B Al Tukey s 2 B AR 56
P<0.05FRZE AT E L.

2 H#HR
2.1 & 4MPEE Fcire-PHC3MmiR-628-5pHi FRik
KFE

5 NIEH S8 40 HUCEC L, & 3
HeLa. C33A. SiHa. ms75140} & circ-PHC3 3%
KT 5, miR-628-5pFRIA 7K FEK(P<0.05); SiHaZf
i 2 S B i 2, i 3 SiHagl MU HEA T SR8, WaR T,
2.2 FHPHC3X & LASiHaZAffcirc-PHC3FImiR-
628-5pFIAIKTHIE N

¥ A b, T3 PHC3A SiHad g
circ-PHC3 A /K T B, miR-628-5pRik /KT Tt 5
(P<0.05); 5id Rk xR b, i I8 miR-628-5p
H SiHaZll g ' miR-628-5p K ik /K F T+ & (P<0.05);
573 PHC3+4| 6 R4 Eb 5%, T30 PHC 3+
miR-628-5pZH SiHaZfil il ' miR-628-5p ik 7K - FEIK
(P<0.05), W32,
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Table 1 Comparison of expression levels of circ-PHC3 and miR-628-5p in various cell lines

?CHZ?IE circ-PHC3 miR-628-5p
HUCEC 1.0540.11 1.07+0.12

HeLa 1.96+0.24* 0.58+0.08*
C33A 2.43+0.27* 0.37+0.06*
ms751 2.93+0.32* 0.29+0.05*
SiHa 3.56+0.41* 0.24+0.04*

#P<0.05, 5SHUCECHffIAH LG . n=6.
*P<0.05 compared with HUCEC cells. n=6.

#2 SiHa#fifiHcirc-PHC3. miR-628-5pFRiktLik
Table 2 Comparison of circ-PHC3 and miR-628-5p expression in SiHa cells

:]}J\ri%ps circ-PHC3 miR-628-5p
Interference control group 1.0340.11 1.06+0.11
Interference PHC3 group 0.33+0.05* 2.854+0.34*
Overexpression control group 1.04+0.11 1.08+0.12
Overexpression miR-628-5p group 0.98+0.12 3.24+0.39"
Interference PHC3+inhibition control group 0.35+0.06 2.79+0.31
Interference PHC3+inhibition miR-628-5p group 0.34+0.05 1.04+0.13%
F 105.114 97.872

P 0.000 0.000

*P<0.05, 5T AL LE; #P<0.05, Hid RESFIRAAM L, “P<0.05, 5 FHPHC3+HMHI XS IR L. n=6.

*P<(.05 compared with the interference control group; “P<0.05 compared with the overexpression control group; “P<0.05 compared with the interfer-

ence PHC3+inhibition control group. n=6.

2.3 FHPHC3X} & LHSiHaZh A 5E A 520
5T b, T4 PHC34 SiHa4i g
Dysof A P (P<0.05); Sid ik A L, bRk
miR-628-5p4 SiHaZl il Dasoff 11K (P<0.05); 5+
PHC3+4I xS AL L8, T4k PHC3+4101fil miR-628-
SpZH SiHaZll filD 5o T 55 (P<0.05), W33,
2.4 FHPHC3X & LHSiHaZAAE T AIF2 0
5P A L, 9L PHC34 SiHa4H g i
TR T4 5 (P<0.05); S RIAX A i, Rk
miR-628-5p2H SiHaZil fi Il T2 Jt 15 (P<0.05); 5T
L PHC3 -+ %k R ZH b, 30 PHC3 -+ miR-
628-5p4 SiHaZf i i T Z [k (P<0.05), WL 155
4.,
2.5 FHPHC3IX & LHSiHaZAAIT 5 B9S2
5HPO A AL, T4 PHC3H SiHail #% 41
M /> (P<0.05); 5id FRaAX A LU, K&
miR-628-5pZH SiHail # 41l £/ (P<0.05); 5+4k
PHC3+4I il 0} R LU 8L, 48 PHC3 -+ miR-628-
Sp2H SiHaiL # 40 38 in(P<0.05), W2 5KS.

2.6 FHPHC3¥ & LESiHaZAAF Bel-2FIBAXE
SESeN:0pA0)

5F PO A AL, T4 PHC3AH SiHaZ fiig
Bcel-2# ik KT IR, BAXZE LK FFHE(P<0.05); 5
I Rk I LA, i % IE miR-628-5p4H SiHa jig
o Bel-2 %5 /KT AL, BAX A KT 5 (P<0.05);
5T PHC3+M X FE AL L, T4 PHC3+4011
miR-628-5p2H SiHal ffd ' Bel-23K 3k /K F T+, BAX
LIk KT FEAR(P<0.05), WL EI3F1%6.
2.7 circ-PHC35miR-628-5p#B[a) % &

Starbase 73 HT {718 circ-PHC3 5 miR-628-5pfig
TS, WE4. R EEF M43 1, 5 cire-PHC3
WTHI mimic NCFURL I G AL, cire-PHC3 WTHI
miR-628-5p mimic/ii b L% 44 SiHaZli i 5, KB HR
il % 1 S 3 PRI (P<0.05), LR 7.

3 1Wig
AT 90% 1) B 25U 95 1 5 v f& HPV B e A %
H AT HPV-16 /1 HPV-185 N @l M. & fa HPV I EL



2610

3 ZLASiHaZApEIE LR

Table 3 Comparison of SiHa cell proliferation in each group

Pl 24 h Dysof& 48 h Dysof 72 h Dasof
Groups 24 h Dys, value 48 h D5, value 72 h Dyso value
Interference control group 0.42+0.05 0.75+0.09 1.47+0.18
Interference PHC3 group 0.21+0.03* 0.38+0.06* 0.89+0.12*
Overexpression control group 0.43+0.06 0.74+0.08 1.49+0.19
Overexpression miR-628-5p group 0.19+0.04" 0.37+0.05" 0.84+0.117
Interference PHC3+inhibition control group 0.20+0.03 0.39+0.06 0.91+0.14
Interference PHC3+inhibition miR-628-5p group 0.44+0.06* 0.76+0.09* 1.48+0.17¢

F 43.832 45.864 27.235

P 0.000 0.000 0.000

*P<0.05, 5Pt R4 LE; #P<0.05, Sid FRIAXFIRAM b, 4P<0.05, 5 TFHPHC3+HMHI XS IRAM L. n=6.

*P<(.05 compared with the interference control group; “P<0.05 compared with the overexpression control group; “P<0.05 compared with the interfer-

ence PHC3+inhibition control group. n=6.

Interference control group

Interference PHC3 group

Overexpression control group

10*3 10*g 103
34 0.23% 2.18% 30.31% 15.79% 4 0.12% 2.02%
10" 103 103
= 102—5 = 1021E = 101E
o 10 10
]96.53% 1.06% 7 78.22% 5.68% T 97.03 0.83%
10“ T II‘iII‘liI/ TTT ||||| T I|l||||| TTTTI 10“ T ‘I.Ikllill.‘ TTT ||||| T ||l||||| TTTTIT 10“ |.||.||||1 TTT IIIII T I||||l|| TTTTT
10 10" 10> 10* 10* 10 10" 10> 10° 10* 10 10" 10> 10° 10*
Annexin V-FITC Annexin V-FITC Annexin V-FITC
Overexpression Interference PHC3+ Interference PHC3+
miR-628-5p group inhibition control group inhibition miR-628-5p group
10°= 103 105
3 0.42% 16.22% 30.32% 14.57% 3 0.26% 421%
10°— 10" 10
2 - — 10°2
ElOE EIOZE Q_‘IOZE
- - 4 10'
77.22% 6.14% T 79.10% | 6.01% T 93.36% 2.17%
100 T Ivlv“III.IIIv TTT IIIII TTT IIIII| T TTTI 100 T IIIIII1 TTT IIIII TTT IIIIII T TTTI 100 T v.III illli“‘ ‘I T IIIII TTT IIIIII T 1T
10° 10! 10? 10° 10* 10° 10! 102 10° 10* 10° 10! 10? 10° 10
Annexin V-FITC Annexin V-FITC Annexin V-FITC

B SRR 5 i & ESiHa gl AR T3
Fig.1 Analysis of apoptosis rate of SiHa cells in each group by flow cytometry

JENLEI Y H AL DI B 5 21 L R 4LR , BA E23%
B, S ECME7E R A RIL, 5 AR, b
A EROARR R ARSI PR R A A A i 2e

SR AWIAR R, B b AR AR T HE R

g,

PHC3J& T PcGHEEH KX Ik ; PeGHE H & — il
i 2 2 W38 A4 DAY R 56 DR 3% 08 1 G Bt 3 1 i) 1R
T, AL RE . THMZ 4R, =2 &S
fEE R R EEER . PcGR AW EIT X
O EE 15 PHCSS 4 R T 2h 28 HAE , SEIN L (K]

s BN X P 0, BEFERE, B MRl
5 5 ¥ (sonic hedgehog, SHH){F 5 i 1
PHC3 01 i it 248 B 1) B TR BB 1) AR 90 B
5 NIEH B30 A HUCEC &L, & 3 41 i R
HeLa. C33A. SiHa. ms751 circ-PHC3%& A /K
T, ST AT R 5, $7Rcire-PHC3 1] GEAF
e B B AE bR £ o 1T cire-PHC3 g 1% 4111
il SiHa4H MU dG 5 AL A%, FE{2dESiHaZH I 1=, 37
circ-PHC3 1] BeAF N & 2 V6 97 $E R

WL Y], circRNAR] LL 5 miRNAFE 4 45
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Table 4 Comparison of apoptosis rate of SiHa cells in each group

il THTZE/%
Groups Apoptosis rate /%
Interference control group 3.24+0.54
Interference PHC3 group 21.47+2.56*
Overexpression control group 2.85+0.47
Overexpression miR-628-5p group 22.36+2.85"
Interference PHC3+inhibition control group 20.5842.65
Interference PHC3+inhibition miR-628-5p group 6.38+0.92%

F 143.236

P 0.000

*P<0.05, ST AL LL; "P<0.05, Fid R X IRALAH LL; “P<0.05, 5 FIRPHC3 -+ X RALAHLL . n=6.
*P<0.05 compared with the interference control group; “P<0.05 compared with the overexpression control group; “P<0.05 compared with the interfer-
ence PHC3-+inhibition control group. n=6.

Interference control group
Y & P

Overexpression Interference PHC3+
miR-628-5p group inhibition control group

B2 &ESiHaTH ML
Fig.2 Number of SiHa migrated cells in each group

=5 RASIHaTFEMBEHELEL

Table 5 Comparison of the number of SiHa migrated cells in each group

bl BREZANINiak 4

Groups Number of migrated cells
Interference control group 135.38+17.63
Interference PHC3 group 83.94+12.48*
Overexpression control group 132.67+18.17
Overexpression miR-628-5p group 78.93+11.29"
Interference PHC3+inhibition control group 87.49+10.41
Interference PHC3+inhibition miR-628-5p group 130.26+18.43%

F 19.405

P 0.000

#P<0.05, 5FHU0 RAAHLL; *P<0.05, 5 i Fab 0 HRAAH EL; “P<0.05, 5+F4PHC3+lHI% A LE . n=6.
*P<(.05 compared with the interference control group; “P<0.05 compared with the overexpression control group; “P<0.05 compared with the interfer-

ence PHC3+inhibition control group. n=6.
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Bely W S S s e 06 (D

BAX W NS s S R e 0 (D:
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A: THRIEAL; B: THPHC34L; C: ik RiANT 4L D: it % £ miR-628-5pH; E: T-HPHC3HMH A4 ; F: T-HPHC3 1 miR-628-5p4H .
A: interference control group; B: interference PHC3 group; C: overexpression control group; D: overexpression miR-628-5p group; E: interference
PHC3+inhibition control group; F: interference PHC3+inhibition miR-628-5p group.
B3 ZASiHaZBfFBel-2FIBAXKEARIAE T
Fig.3 Protein expression bands of Bel-2 and BAX in SiHa cells of each group

%6 ZLASiHaZBEF Bel-2FIBAXE A RiAKFE LR

Table 6 Comparison of Bcl-2 and BAX protein expression levels in SiHa cells of each group

i}j\riﬂups Bel-2 BAX
Interference control group 1.06+0.12 1.04+0.11
Interference PHC3 group 0.46+0.07* 2.3240.27*
Overexpression control group 1.04+0.12 1.05+0.13
Overexpression miR-628-5p group 0.42+0.06" 2.46+0.29"
Interference PHC3+inhibition control group 0.49+0.08 2.21+0.28
Interference PHC3-+inhibition miR-628-5p group 0.98+0.13% 1.13+0.16%
F 58.608 59.712
P 0.000 0.000
#P<0.05, 5T PLXT IR EL; *P<0.05, 5 % LA EL; “P<0.05, 5T HRPHC3+HM X LA EL . n=6.

*P<0.05 compared with the interference control group; “P<0.05 compared with the overexpression control group; “P<0.05 compared with the interfer-

ence PHC3+inhibition control group. n=6.

miR-628-5p: 3" GGAGAUCAUUUA- U- ACAGUCGUA 5’

circ-PHC3: 5" CUCCUAAUCAGUCACAGUCAGCAC 3’
B4 circ-PHC35miR-628-5p$E a4 & S T
Fig.4 Prediction of target binding sites of circ-PHC3 and miR-628-5p

RT WENAREEMHRMER

Table 7 Double luciferase activity test results

Bail . .

circ-PHC3 WT circ-PHC3 MUT
Groups
mimic NC 1.04+0.11 1.03+0.11
miR-628-5p mimic 0.51+0.06 1.05+0.12
t 10.361 0.301
P 0.000 0.770

n=6.

HES RNASS &R AL G, 85wk A IR
RNA(competing endogenous RNA, ceRNA) 77 %
25 TP E S AT AE A BG5S e e S ) T
Ja e KRR RNAK A 29t -tRNA B X
RNA 13 i miR-628-5p/# 1A IR 4 4 Notchi 4 14 LA

WS Notchid 26 e 3t 5 S 4H f 3G 56 e 75 5 350
ME- 18041 it/ , Al 57 F I 1l miR-628-5p, #0i| H 4l
e 38 5 ) S R, SRR b R g o0, 5340, miR-
628-5pfEF i h 22 7 3Rk, IncRNA-WFDC21PH]
i id 5 miR-628-5p7e 4+ 45 & E iR SMAD S Al 7 3



FE 5% cire-PHC3HE [AlmiR-628-5pX = #5015 4H i 184 58} JH T 1)

=
W

Mg

2613

FERFRIE , AR 3k = B 1 L R 384 B R A 1200,
5 FlR B — 802, AL R I miR-628-5p E H
200 20 B R AR KT BEAIG, i R IA miR-628-5p i
SiHaZt i i B AT R B 3, PR 1o %4 &, 5Tk
circ-PHC345 SR, Fob, i B i 45 R BoR
circ-PHC35 miR-628-5p A LA i 15 X &, HT 4k
circ-PHC3 Ji5 SiHa4l iy H'miR-628-5p /K V- Ft &7 - [RIUE,
AT FEAE T cire-PHC3 [A] i 2 — 25 1 1l miR-628-
SpRIE, &5 R KB, SiHagl f 38 5 AL F e F1159 3
WA, TR B FRK ; #2878 T4 cire-PHC3 1] fig
IS E U miR-628-5pfifi] = S SiHaZH Mg E . 1T
%, FRe AT, BEAET JT R, miR-93-3pPT,
miR-455-5p'?2, miR-497-5p"" 44 A circ-PHC3 1) R i
IR, {H cire-PHC3 A2 7538 PR 0 £ B 29008 41
B J A R A A DL B 5 AR miR-628-5p 9% R 47
Tt .

25 BT, cire-PHC3i8 I 56 4 PE 45 & F i miR-
628-5pa ik it 1 B 2000 4 R I B, S0 o 48 P
Too AHWFFCUE M circ-PHC3 1 N & S0 VA 7 #E 5
BAAENHME, (B 2 Z A7 TS —Fh e
3006 20 M R HEAT W 70 EL AR AT MR 9 SR BR BGIE , S5 4R
WF 70 T B AT A e . A, AHEAH Al R AESE
1 circ-PHC3%f miR-628-SpJ#E a2 /E 1, M4 2
A BT FT, miR-628-5pl1) T IF$E i BB M A %, W
Notchifi % ', SMADZ B i 3202 | F ok 5 &
PRITmiR-628-5p ) it 73 T AL o
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