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1 1 (EIF4EBP1) . X F] RT-qPCR &1l hsa circ_0084927.miR-874-3p f EIF4EBP1 7£ & 2 L VR4 B R R IR IE , FE 047
hsa_circ_0084927 ik /KF 5 & 20 H 3 IR R FAHE 2 M P08 R o 18I CCK-8 5258 RIlJR 12 & 5256  Transwell 12 28 5256 F it
YNARA , VAL I hsa_circ_0084927 % HeLa F1 SiHa 21 A3 4H T 12 258 1 AT MU REMT o R0 e 2 A 5 ik [N S0 08 L # sk
Y546 hsa_circ 0084927 5 miR-874-3p, UA K miR-874-3p 5 EIFAEBP1 2 [A] AL [H R 55k R . 45 & hsa_circ_ 0084927 7£ & #iJi
ZH 2R R I e 0A B 3 T IC N e 55 ZH 2 (P < 0.000 1D o 55 30 b R K AR AL A S HS AH EL , B 201 HeLa A1 SiHa 4 Jfid #' hsa_circ
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Mechanism by which hsa_circ_0084927 promotes malignant biological behaviors
in cervical cancer

Zhang Nan', Guo Yilin"?, Wang Lu"?, Gao Yiying', Zai Luying', Xu Zhen' (1. Department of Obstetrics and Gynecology, the Second
Affiliated Hospital of Zhengzhou University, Zhengzhou 450014, Henan, China; 2. Henan Clinical Research Center for Obstetric and
Gynecologic Diseases [Gynecologic Oncology], Zhengzhou 450014, Henan, China)

[Abstract] Objective: To investigate the mechanism by which hsa_circ_0084927 promotes the malignant biological behaviors of
cervical cancer. Methods: hsa circ 0084927 was identified through high-throughput sequencing in cervical cancer tissues.
Bioinformatics analysis was performed to predict its interacting miRNA, miR-874-3p, and the downstream target gene eukaryotic
translation initiation factor 4E-binding protein 1 (EIF4EBP1). RT-qPCR was employed to measure the expression levels of hsa_circ_
0084927, miR-874-3p, and EIF4EBP1 in cervical cancer tissues and cell lines, and the association between hsa circ 0084927
expression and clinicopathological features was analyzed. Functional effects of hsa circ 0084927 knockdown on proliferation,
migration, invasion, and apoptosis in HeLa and SiHa cells were assessed using CCK-8, wound healing, Transwell invasion, and flow
cytometry assays. The targeted regulatory relationships between hsa_circ 0084927 and miR-874-3p, as well as between miR-874-3p
and EIF4EBP1, were validated by dual-luciferase reporter assays and rescue experiments. Results: hsa circ_ 0084927 was significantly
upregulated in cervical cancer tissues compared with paired adjacent non-tumor tissues (P < 0.000 1). Furthermore, compared with the
immortalized cervical epithelial cell line HS, the expression of hsa circ 0084927 was significantly upregulated in both HeLa and SiHa
cervical cancer cell lines (all P <0.000 1). The distribution of International Federation of Gynecology and Obstetrics (FIGO) stage (P <
0.001) between the hsa circ 0084927 high-expression group and low-expression group was statistically significant. Knockdown of
hsa_circ_0084927 markedly inhibited proliferation (all P < 0.000 1), migration (all P < 0.000 1), and invasion (all P < 0.05), while
promoting apoptosis (all P < 0.001) compared with controls. Dual-luciferase reporter assays supported direct interactions between
hsa_circ_0084927 and miR-874-3p and between miR-874-3p and EIF4EBP1; rescue experiments further indicated that this regulatory
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axis contributes to cervical cancer cell proliferation (all P < 0.05). Conclusion: hsa circ 0084927 may promote cervical cancer cell

proliferation through the miR-874-3p/EIFAEBP1 axis and thereby contribute to malignant progression.
[Key words] cervical cancer; circular RNA; hsa circ_0084927; miR-874-3p; EIFAEBP1
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YRR 2 7 f 28 DU AL, o i E TR e RN
3k J# 9% 7% (high-risk human papillomavirus, HR-HPV) [
RS G BB B IR K B B R AR R R 3R
Frh Z370% ) B S0 ] 5 HPV-16 ATHPV-18 U
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Y5, T IR R AR R R . R
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BRNAITFT S S0 K 23T HL , 2R S 2 W RnGa 7
A0S B A EE RIS R E . PR RNA (circular RNA,
cireRNA) & —RE & A S IRE I HIAEiIS RNA
5B R B A . cireRNAAA/EZ MM/ RNA
(microRNA, miRNAD (1145 (07 ., 38 % /F 79 miRNA
AR B miRNA , T FERE R R RIAY . AR AT
TR 3 v e R R G 5 K S Ak 5 4 2 1)
cireRNA ZIATEREATI P 704t 45 & GSE102686 X4/
HETIE HH 115 4N 22 7 28 1 cireRNA , F- 5077 45 L
A, B A 7€ hsa circ 0084927 A 78 H s, #R1M,
hsa_circ_0084927 7£ & 50 I ARV E RN ANG 2E
S W 7K B, circESRP1 1] i i miR-874-3p/CPEB4
HRIE B N B A I B e B b B - B Fe AL
F278 miR-874-3p A3 circRNA % 1] fE 2 SO RER
Bk . AN ALY E E R R E A A1
(mechanistic target of rapamycin complex 1, mTORC1)
{5 5B AE B SR R AR e i R I E SR, R
SNy T BRI T4E S S EE 1
(eukaryotic translation initiation factor 4E-binding
protein 1, 4E-BP1, (i EIFAEBP1 % i) W B AL, J= nl fift b
X FAZ B UG ] - 4E (eukaryotic translation initiation
factor 4E, eIF4E) (I , M T (i€ J2E Mg A0 it 12 ) 2%, L 5
B e A AE L A R R4 R S R o A A
8, ARG T FRB R 5, A
W A A5 B % 20 M B hsa_cire_0084927 5
miR-874-3p Z [HJfF{EE 1E 45 & A &1, H EIFAEBP1 /&
miR-874-3p K TEALIER . AHFFTAIEIL 70T hsa_cire_
0084927 .miR-874-3p 5 #L 5 [K| EIF4EBP1 2 [A] ) AH H.
PEHT, )R iz M2 Bl e L 1t = S0 e A AT e
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K FH RT-qPCR Kl 35 451) 7 398 2H 23 hsa_circ
0084927 HIFEIZIKF, oM H S IR ERAE R 2R o
FIM LI 15 BB 568 B s Gk ) Lo 55 424,
FiF3&iF hsa_circ_0084927.miR-874-3p A EIF4EBP1 7£
i IEE N s 55 AL AR e ) 22 3 3R MR SR A
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N B 20 % 92 40 B &R SiHa N E 201 R 9 41 i &
HeLa J A JIR 15 40 il 2 HEK293T ¥ [ % % 58
A B PR A ®], NE 2 E B K A A4 i 5 H8 T
H [ SRS IR R

/INF-# RNA (small interfering RNA, siRNA)
e BH 4 X 1 (negative control small interfering RNA,
si-NC) . miR-874-3p 1 481 #) (mimics) - miR-874-3p ]I
#1 71 (inhibitor) - hsa_circ_0084927 (] B 4 %Y (wild
type, WT) 7 %1 F1 58 4% Y (mutant, MUT) JT 1]
EIF4EBP1 1) WT J¥ 511l MUT J5 41 B 4t 50 3 R A= 4
B 80 A BR A =] & B, pGL3-Basic il pmirGLO %
PRI H 52 [ Promega A 7 o

TRIzol W B s FE 4L /R AW RHCA IR 24 =]
HiScript III RT SuperMix for qPCR (+gDNA wiper) .
miRNA 1st Strand cDNA Synthesis Kit. ChamQ
Universal SYBR qPCR Master Mix i) &5 H /e 5 i
W% A W) RHE 4 A BR A W], DMEM 5 77 55 \MEM
B 7 B 1 B v R A BRI A F S Opti-
MEM % 77 £ 1 [ 5% [ Thermo Fisher Scientific 24 7] ,
Annexin V-FITC/P 4 fitd I 16 I 1 77 £ F1 CCK-8 4
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4% % W 3 _Eig E 25 5 A iR R G IR A A
5 o7 Jie ) H 2 [E Corning A 7 5 45 i 58 Bl - XL
R 7 2 DR K 71 & < Lipo8000 %% %yl 771 ) H
EERZREVMEARBDHRAFA
1.3 @i dfAien

HeLa.H8 J¢ HEK293T 4035 R H &5 1% - FE e
F110% A4 1375 7 DMEM 15 %355 5% , SiHa 41 i K H
1% 75 -85 55 2 1 10% Ji6 25 975 1 MEM B 75 5685 7%
FTE 4 E T 37°C. 5% COR 7= M R iE 9% . B4
KIARILBL , 2R A S HM T 6 LB, 121 Lipo8000
YA A Y HeLa A SiHa 4. S2567 A si-NC 41 .
si-hsa_circ_0084927 #1 . miR-874-3p inhibitor 4 .
si-hsa_circ 0084927 + miR-874-3p inhibitor 41 &
miR-874-3p inhibitor + si-EIF4EBP1 4. %% 24 h 51k
AR, FH T 5 S5 50 A AT
1.4 hsa circ_0084927/miR-874-3p/EIFAEBP1 44 49 4
W1z & F

B 4 m7 #3 F) B StarBase. CircInteractome .
CircBank /% miRDB &5 (4% 2 Tl hsa_circ_0084927 &
FERHAF miRNA , 1% H miR-874-3p 1 A5 77,
Biti 5 » 1| FH miRDB . TargetScan 2 StarBase £4f 2 Fiill]

q% miR-874-3p AL R, FHHU = AN B0 P T 25 SR 11

L. B, I 2 € EIFAEBP1 A i 7 BT
o JREAREL R : COREIERTE 5 85w 2 mRIE,
H 5 miR-874-3p /KF- 2 5 AHK ; (2)miRDB $43> 80 7

H TargetScan context™ 1) A . % #{H ; (3) miRNA-
mRNA 7858 H HI RE4E0HE B E PR & B AE

Rt DI IEEE ) 9% &, FI F RNAhybrid Chttps:/
bibiserv. cebitec. uni-bielefeld. de/rnahybrid) A
CircInteractome Chttps://circinteractome.nia.nih.gov/) Tii
M IL , hsa_circ_0084927 [7 41 ¥ 155 miR-874-3p FfiF-[X
(3'-GUCCCGU-5" HAMAAT 55 (5'-CAGGGCA-3) . [
i}, TargetScan Chttps://www.targetscan. org/) T il & /<
EIF4EBP1 3' UTR Xt — Bt 5 miR-874-3p Fi 1 [X
HAMOSE A5 (5'-CAGGGCA-3" .
1.5 RT-qPCR # M g # & % # hsa_circ_0084927,
miR-874-3p % EIF4EBP1 &9 & i 1§ 3L

28 TRIzol 1t I FH2 B = 200 S B v 55 ZH 2R 1)
&L RNA, 2 NanoDrop 5 &5 /& , U1 pg &t RNA H T4
%o H A, circRNA F1 mRNA X ] HiScript III RT
SuperMix for qPCR (+gDNA wiper) 7] 5 25 B 2 A 40
DNA H& 55 — %% cDNA(37 °C 15 min, 85 °C 58);
miRNA X H] miRNA 1st Strand cDNA Synthesis Kit £& 2%
B Wi 58 B 5% (25 °C 5 min, 50 °C 15 min, 85 °C
5min). $%H ChamQ Universal SYBR qPCR Master Mix
YiF5ET qPCR, SRR T - 95 °CHIAEE 30 5:95 °C
55,60 °C 30 s, FL 40 MEH ; 370G 45 R J5 HEAT J ik ot 2
M. BEAMEARWE 3 MNEAL, R 2V VR RS B
IR RIR Ko IV HI W3 1, siRNA 1 miRNA A%
W AP e 5 WA 2.

=1 31455
ER ] B 514 (5-37) KA 51 (5'-3")
hsa_circ_0084927 GTGCAGCAAGATGGAAC AGTCCTTTGAAGAATCTTGC
miR-874-3p CTGCCCTGGCCCGAGG GTGCAGGGTCCGAGGT
EIF4EBPI1 CGGAACTCACCTGTGACCAAA ATGTCCATCTCAAACTGTGACTCTT
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
% GAPDH GGAAGCTTGTCATCAATGGAAATC TGATGACCCTTTTGGCTCCC
2 RNA B HERFY
RNA FE AR FH(5-3)

si-hsa_circ_0084927-1
si-hsa_circ_0084927-2
si-hsa_circ_0084927-3
miR-874-3p inhibitor
miR-874-3p mimics
si-EIF4AEBP1

si-NC

UGGUGCAGCAAGAUGGAACUUUU
UUAAAAUUGCUGGUGCAGCAAUU
AAUUGCUGGUGCAGCAAGAUGUU
UCGGUCCCUCGGGCCAGGGCAG
CUGCCCUGGCCCGAGGGACCGA
GAUCAUCUAUGACCGGAAAUU
UUCUCCGAACGUGUCACGU

1.6 CCK-8 52 345 & 27 J& 2m AL 38 74 A%,

20 i LA 2 4 000 AN/FL 1 %5 B $2 F0F 96 FLAR , [A]

I B AN S A B s o R AL . B 97 6 h A 4H i
BEJS/E MO h Rk, 70 51 0.24.48.72 h [ & LI
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10 uL CCK-8 ¥R , 't 15 77 2 h Jim A8 FH g A ASCAS:
450 nm Ab Y6 H E (D) . A WR < A 3 5 fE
3 =& I 18] 5 Sz 20 D, ¥ 8 -2 A FL D, 1D+
([AIZH 0 h D, 33ME -7 H AL D5, ¥IMED > 100%.
1.7 e R R XA M G S ta Jo i A5 A /)

UL LLL) 2 x 10° AN /FLI S FE R T 6 LA, 24 h
J&» FH 10 pL B 2 Wk E ALK BRI 4 . PBS 42
TV 5 E g 835 . 0l TRR S 0.24 &
48 h, fif ] Tmagel % {41l £ 0,24 .48 h I RIJE 52 &, 4%
AR ERIRE G R R B S E = (W-WDIW,
100% (W, 50 h 5i %, W, )y 24 hE 48 h 55 &)
1.8 mfaiz £ 5 AN g % miaiz £ ik )

T UK EA$EH Opti-MEM 55 772 3£ 4% 1: 8 (viv) B L
%% BRI e - X 80 L # B N 24 FL Transwell
INEREE, THEFEM R he #4 HeLa 4 i (£
5 % 1047200 uL) =%, SiHa 40 g (1 x 1054~/200 pL) 4%
FhE b=, F=EIA 600 ul & 10% fi 2F M1 1) 56 42
Bigedk. F37°C.5% CO%1F M35 24 h 5 , BBk
FEORFIFEGNM , £ 4% 2 5 F R [ 5E 40 9 15 min,
SE R YL E 20 mine RGN, BEHLIE R
5/NPLET LAGe T 28 L4 it (1 2 i
1.9 R X fmfe RARM g 3% fm Ie B At /)

% 1 x Binding Buffer 5 2 21 Jifl 3 1 % 55 7 &
1 x 1089/mL. B 200 L 4 i 2 i B T 208, ik
PN 5 uL Annexin V-FITC 5 5 uL PI 40 , 52 %
TRAT, ARG N 2] 15 mine N 45 HJE NN
400 uL 1 x Binding Buffer J&8 2], - 1 h Py L HLAE I .
BB AR 2 XTI ; Annexin V-FITC #4440 ;
PLER YA, DA KA, DA A AR TR B, 2
B T 2 4% B T2 % (Annexin V/PT) 5B R T
Z (Annexin V/PI) Z FiEAT 14,
1.10 i & & 85 4R & & B 5% % 4 M hsa_circ_
0084927 5 miR-874-3p. miR-874-3p 5 EIFAEBP1 #)
EAGE RS A

N 56 AE hsa_circ_0084927 5 miR-874-3p. miR-
874-3p 55 EIFAEBP1 X [A] () §E [ 45 & 0C &, 73 il i) d
TEFAER(WT) b 2878 0 (MUT) WU G & B R 75 R
ki Ho, hsa circ 0084927 1 WT J¥ 41 &y 5-CAG
GGCA-3', MUT ¥ 4l & & N 5'-CAGUUUA-3";
EIF4EBP1 [ WT 5 %114 5'-CAGGGCA-3', MUT /7 %
RAZ K 5'-CUUGGUA-3's B )5 % Fi& WT & MUT
F By i) 5 B & pGL3-Basic % 44 Al pmirGLO # 14
Ho B AR TURL A3 0] 5 B 1 RS AELY) (negative
control mimics, NC mimics) 8¢ miR-874-3p mimics }t
YL HEK293T 4 ffl . H o, pGL3-Basic 2H 75 [F] i}
O O R N 2R pRL-TK PARZ IR 5% 424

., 1 pmirGLO 4 B H £ 147 Renilla % K JC 7 #il 4
WZ. B a8 h)E , FBUE 6 B 2 25 DRAS I 4t
F GG D Firefly A1 Renilla % Y6 2 B 15 74 , LA Firefly/
Renilla AR [ BRAEN 80O 2R B IS M
111 %itsie

A HF 5t N F GraphPad Prism 8.0 & SPSS 27.0 %
PEEATHAE 70 0. P E BRI DX + s ROR, 1R EUB R
PLn(%) 3R~ 2HIA] HECR H Fisher A8 6 ke 36 , P 40
() EE AR T SRR AR ¢ K% (O 22 5% ) B Welch £ 1F ¢
96 (5 ZEANTE) 5 22 4L TR) B 25 SR P o DA 2%l X TR 3%
77 Z BT (CANOVA) . Ji it Pearson A0 5< 4 43 M1 iF 4%
hsa_circ_0084927.miR-874-3p 5 EIF4EBP1 ik /K-
Z IR, PLP<0.058 P <0.01 #nERFHA
Gt R o FrA g SIS B 3 UK

2 7% B

2.1 hsa circ 0084927 £ @M B P HEAKIR L
Vo JR 5% 32 46 AE 2 18] 64 AR £

RT-qPCR £5 1 (] 1A) 7K , hsa_circ 0084927 7£
BB 2H 23 ) SRR B v T SR A (P <
0.000 1D. 5 HS4HfuAH Lt ,hsa_circ 0084927 /F HeLa
A SiHa 4 f 35 52 FIH (B 1B, P <0.000 Do It
b, 1E 35 51 5 200 BB, AR hsa_cire_0084927 %
RAKF B AL, R0 N IS A (n = 18 FMIRR A
H(n =17, 53 Hr H 510 PR BEAFAE O AH G . 455
27K hsa_circ 0084927 i KRk 41 1 [ B i 7= Rk Bk
%1 (International Federation of Gynecology and
Obstetrics, FIGO) 4y ] (2018) 73 #ii 22 7 H AT 48 it 24 %
(P <0.001), MRS 8 BLAE R 52K oy
AR BE  TB) 5 20 R B2 T T RSO ) T 22 e TR 48
RN YP>005, WE3. MLEgGREH,
hsa_circ_0084927 FJ Re £ & 2 1 & AR K SRR Hh Kk
A A
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hsa_circ_0084927ki%} ik &
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T T
- }
hsa_circ_0084927Af % F ik fit
w -~

H
*
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FEFHEL EIEAR H8 HeLa  SiHa

Ac:hsa_circ_0084927 7F & 3 I o w3 55 2H 21 (1) 3R IE 7K
B:hsa_circ 0084927 #£ H8 .HeLa F SiHa £ ff 1 Y1 3 /K -
n=15CEHYHH LR vs3g H LD, P <0.000 1.

E1 RT-qPCR#&M hsa_circ_0084927 7£ = 3/ 2H 27 X ZAAf
RPMERIE
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3 SHERALH hsa_circ_0084927 HIFRIE K F SRR HIE
FHERFE X
hsa circ 0084927 hsa circ_ 0084927
93 FRARFAIE EESY (=30 P
(n=18) (n=17)
eI 1.000
>50 12€66.7%) 12(70.6%)
<50 6(33.3%) 5(29.4%)
FIGO 43
(2018) =0.001
1 4 4(22.2%) 16(94.1%)
113 14(77.8%) 1(5.9%)
J¥R B 1% /em 0.443
<4 12(66.7%) 14(82.4%)
>4 6(33.3%) 3(17.6%)
ML\ 0.603
i I 17(94.4%) 15(88.2%)
b 1(5.6%) 2(11.8%)
IR 0.725
/i 11(61.1%) 12(70.6%)
fiX 7(38.9%) 5(29.4%)
W PSR 0.305
<2/3 5(27.8%) 8(47.1%)
>2/3 13(72.2%) 9(52.9%)
ik i 1R) BtV 0.176
R 5(27.8%) 9(52.9%)
FH 1 13(72.2%) 8(47.1%)

2.2 &k hsa circ 0084927 7% 4% 4] 5 3 /% 4m oL 38
A R R RS T

RT-gPCR 45 R ( B 2A) & 7~ , ¥ 4 3 Ff
si-hsa_circ_0084927 J5 , HeLa #1 SiHa 41 it # 1
hsa_circ_0084927 ik 34 i, o si-1 ZH 40 T
AN RFEGIP<0.0D. Kk, % si-1 HAHRH T )5
BEIRERITFT, fir4s Mysi-hsa_circ 0084927 4. CCK-8 5
0 R (K 2B) oK, i ik hsa_circ_ 0084927 J5 , HeLa
1 SiHa 41 i 384 5 B 7735 2 35 BEAK (3 P < 0.000 1)
KR @ A SE 56 45 3 (B 20 &R, K hsa_cire
0084927 J5 , I M A M RIIR fr & F T R (3 P <
0.000 1) . Transwell 12 28 52 4% i — 3 9F 5, m fIC
hsa_circ_ 0084927 J& , 5 si-NC ZHAH LY , 2 BB 401 i 2 i
BEW (2D, ¥ P<0.05). HAh, 7R 45
B 2E) &7, si-hsa_circ 0084927 £H {40 f JH T2 %
BXHAREE, S P <000, 2L, T
hsa_circ_0084927 (1) &A1 & 20 40 i 14 58 L i

8 KR ZERE T, IR BEIE T
2.3 hsa circ 0084927 5 miR-874-3p & /& 4% S+ 1 4
AEXF

CRG AT B A TN 5 SR | UR A S
it B SCHRUE AR, AT 90 i 4 3% £ miR-874-3p 1E
J&i 825256 I AE 5% % . RT-qPCR 45 3 (B 3A) B,
B 3 2H 21 b miR-874-3p 3% ik i 2K TR 55 4 4
(P<0.01). 7FHeLa #l SiHa 41 Jfd oF , mf{ fik hsa_circ_
0084927 J5 miR-874-3p MKk 7K1 i3 Ll (& 3B,
C,¥1P<0.001). Pearson H <43 #71 (& 3D) B,
hsa_circ_0084927 /] 3 ik 5 miR-874-3p 2 i 3 11 4
%X (r = 057, P < 0.05) . B if RNAhybrid &
CircInteractome %4 #% [ 7l I & B , hsa_circ 0084927
7554 5 miR-874-3p F ¥ X (3'-GUCCCGU-5")
AN 45 G475 (5-CAGGGCA-3) (K 3E) . W
FE ST I (B 3F) 45 L 7R, miR-874-3p 1] 4 ¢ P %
fik hsa_circ_0084927 % 5t 2 Mg i 7 (P < 0.01) , T %
hsa_circ_0084927-MUT 7 W] & 5 Wi . bk 45 R 4
7 yhsa_circ_0084927 15 miR-874-3p 17 £ 45 S E 45 &
2.4 EIF4EBP1 £ miR-874-3p 49 T #¥e X B

] F| miRDB . TargetScan Al StarBase & % 73
miR-874-3p 7% 75 ¥ mRNA , B = 3 25 4 3L ik
36 ALK, 56T 5 S 4 4 R (R Rk 11 B
SEE VP B A H e 40 SR AR A, B AR
EIFAEBP1 1 Jy B ri BfF 50 (%) 1 Ui B8 25 B (I 4AD ©
RT-qPCR 45 R (E14B) & 7R , EIF4EBP1 7E & 2 41 21
R Rk R 2 T I 55 2H 2R (P < 0.000 1D
Pearson #f 5¢ 4 7 1 ( B 4C) 3 8 , EIF4EBP1 5
miR-874-3p ik £ i FUAH K (r = -0.55,P < 0.05) .
7t HeLa 1 SiHa 41 il H} #% J& miR-874-3p inhibitor Ji5 ,
EIFAEBP1 mRNA % i& /K1 & # J+ = (& 4D\ E, ¥
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