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HE BN SRR T o (TNF-0) IO RNA Williams Beuren 25 & 1iE e tf
PRIX 38 22 (circWBSCR22) % B 2 20 M G AT IR sEma S Ll . 759 TNF-o A0EENE
# HeLa M. Wi ER GRS (RT-gPCR) il cireWBSCR22 HIA7KF.
151 RNA 73 25 S5 K cireWBSCR22 #EAAIH E Ao 737385 Transwell S5, PO FH L4
ZMEER (MTT) SES. weBE TR s R 40 T #e . dHAR 28 . 4 PR 12 R 40 B 1 B e
R AR 15 FE PR 92 36 58 1IE /N RNA-512-5p (miR-512-5p) 5 circWBSCR22 B85 41 HHBL1:
Kk 60A (FAM60A)ITI#EE K & o RT-qPCR £l miR-512-5p A1 FAM60A RNA 7K-F-. Western
blot £l FAMG60A 2 /K F. &% AT Control 41, TNF-a 4:¥J5 HeLa 40l
circWBSCR22 £iA/KF-TFHE (P<0.05) « K% 66%[H] circWBSCR22 f#7E T4l i . #HLEL
TR IR, H 4k circWBSCR22 J5 Hela ZHiffff)il#% (P<0.01) A28 (P<0.01) fg/J3 i,
{ELZH A3 1 RN 4 M 3 B A ) TE B SR B (P>0.05) o XUt R IR 5 R R Se i o . 5 kEE
J circWBSCR22-WT A1 miR-NC ZHAHEL, FLH% 4 circWBSCR22-WT Al miR-512-5p L AR
PTG HEFEK (P<0.0D) o HXFHRAM L, YL circWBSCR22 J& HeLa 4fffiH miR-512-5p
FIBKF P (P<0.01) ST HEZH A LL, 5 4% miR-512-5p J& & #ilJE HeLa 4Hi0iEFE(P<0.01)
MR8 (P<0.05) BEJI TR X6 FR BN & 2 K 906 R 5354 4 FAM60A 3'-UTR-WT
A1 miR-NC ZHAHEL, $L4%4 4% FAM60A 3'-UTR-WT 5 miR-512-5p ZH5% Y63 PE T % (P<0.01).
55X AR L, 3% 4 miR-512-5p J& HeLa Ziiffi H FAM60A (1] RNA(P<0.05)F1% 1 (P<0.01)

Rk KFEBRAC. MHEETREA, Y FAM60A J5 53 HeLa 40005 (P<0.01) FifZ7&
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(P<0.01)fE f13858 . S53FHRZHALL, 7 4% circWBSCR22 Ji5 , 41 il FAM60A RNA(P<0.01)
MEH (P<0.05) FikKFTrE. LR RER: MHELT pcDNA+mIR-NC 4,
pcDNA+miR-512-5p 4l FAMB0A RNA (P<0.01) HIEEE (P<0.001) Fik/KF AL HiT#
(P<0.01) FIfZZ% (P<0.05) HeJ7F%MK; 5 pcDNA+miR-512-5p 4AHLL,
circWBSCR22+miR-512-5p 41 FAM60A RNA (P<0.01) 1A (P<0.001) Fik/K Pt H
iTH (P<0.01) FI{RZ (P<0.05) fig /155, 58 TNF-o it
CcircWBSCR22/miR-512-5p/FAMG0A 12 4l (i 3k B 2598 240 e (13T A AR 28
KEEE B TNF-a: circWBSCR22; miR-512-5p; FAM60A; iT#%;
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The effect of TNF-a-regulated circWBSCR22 on the migration and invasion of
cervical cancer cells through the miR-512-5p/FAMG60A axis
Bai Lili'"**#, Zhang Jin’, Fan Yatong'?>#, Zhang Pengyu!?3*

(\Dept of Blood Transfusion, Tianjin Medical University Cancer Institute & Hospital, Tianjin
300202; 2National Clinical Research Center for Cancer, Tianjin 300202; *Tianjin’s Clinical
Research Center for Cancer, Tianjin 300202; *Tianjin Key Laboratory of Cancer Prevention and
Therapy, Tianjin 300202; *Graduate School of Tianjin Medical University, Tianjin 300202)
Abstract Objective To explore the effect and mechanism of tumor necrosis factor alpha
(TNF-o)-regulated circular RNA Williams Beuren syndrome chromosomal region 22
(circWBSCR22) on the malignant behaviors of cervical cancer cells. Methods Human cervical
cancer HeLa cells were treated with TNF-a. Reverse transcription quantitative polymerase chain
reaction (RT-qPCR) was wused to detect the expression level of circWBSCR22.
Nuclear-cytoplasmic RNA separation experiments were conducted to determine the localization of
circWBSCR22 in cells. Cell migration, invasion, viability, and proliferation were assessed through
Transwell assay, tetrazolium salt (MTT) assay, and colony formation assay, respectively.
Dual-luciferase reporter gene assays were performed to verify the targeting relationship between
microRNA-512-5p (miR-512-5p) and circWBSCR22 or family with sequence similarity 60A
(FAM60A). RT-qPCR was used to detect the RNA levels of miR-512-5p and FAM60A. Western

blot was used to detect the protein level of FAM60A. Results Compared with the Control group,



the expression level of circWBSCR22 in HeLa cells treated with TNF-a increased (P<0.05).
About 66% of circWBSCR22 was found in the cytoplasm. Compared with the control group, the
migration (P<0.01) and invasion (P<0.01) of HeLa cells transfected with circWBSCR22 were
enhanced, but the cell activity and cell proliferation were not significantly affected (P>0.05). The
double luciferase reporter gene assay showed that the relative luciferase activity of the co
transfected circWBSCR22-WT and miR-512-5p groups was lower than that of the co transfected
circWBSCR22-WT and miR-NC groups (P<0.01). Compared with the control group, the
expression level of miR-512-5p in HeLa cells transfected with circWBSCR22 decreased (P<0.01).
Compared with the control group, the migration (P<0.01) and invasion (P<0.05) ability of HeLa
cells transfected with miR-512-5p decreased. Double luciferase reporter gene assay showed that
compared with the co transfected FAM60A 3'-UTR-WT and miR-NC groups, the fluorescence
activity of the co transfected FAM60A 3'-UTR-WT and miR-512-5p groups decreased
(P<0.01).Compared with the control group, the expression levels of FAM60A mRNA (P<0.05)
and protein (P<0.01) in HeLa cells transfected with miR-512-5p decreased. Compared with the
control group, the migration (P<0.01) and invasion (P<0.01) of cervical cancer HeLa cells
transfected with FAM60A were enhanced. Compared with the control group, the expression levels
of FAM60A mRNA (P<0.01) and protein (P<0.05) in the cells transfected with circWBSCR22
increased. The results of rescue experiment showed that compared with the pcDNA+miR-NC
group, the expression levels of FAM60A RNA (P<0.01) and protein (P<0.001) in the
pcDNA-+miR-512-5p group decreased, and the ability of migration (P<0.01) and invasion (P<0.05)
decreased; Compared with pcDNA+miR-512-5p group, the expression levels of FAM60A RNA
(P<0.01) and protein (P<0.001) in circ WBSCR22+miR-512-5p group increased, and the ability of
migration (P<0.01) and invasion (P<0.05) was enhanced. Conclusion TNF-a promotes the
migration and invasion of cervical cancer cells through the circ WBSCR22/miR-512-5p/FAM60A
regulatory axis.

Key words cervical cancer; TNF-a; circWBSCR22; miR-512-5p; FAM60A; migration; invasion
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B SR MR A S AET BBV KRR, 2022 4R ABRGTHH B 2 0 4 th T 1 41
661 021 15, AET-Wif5] 348 189 HiIlt). W G HPV FrEm YL 2 o #50 A0 I8 WA, Tk
SRR SR AR BT R SRR T MEASER T o (tumor necrosis factor
alpha, TNF-a) fEN—FIZ 0 RIFENTR, S5 M8 S O SE TR R, - 520 JiioRs 4 i 473
LA AR B3 S B g2 o i S5 X MR AT 12

MR RNA (circular RNAS, CireRNAs) J&2—23E 0 A& IR A AS RNA, BEAS 3'F1 5
A, A polyA BN, LLZME RNA BN 52 RNA BiHil, it s K AL, i 5
B B 200 2 0 S ALY cireRNAs TT LA IR e SHERIT 4ORE N e 75 1A 1
circRNAs A BE R0 5 S0 20 MEVEAT )9, B TNF-o 43 Hela 40/ /5 i ey il &0 5
K cireWBSCR22 HIA/KTF- It , FFIRAHE 7L R I F i /s RNA - (microRNAS,
MiRNAS) , HBETM G mIRNASs ST EEEER R HMEIE R, AR 5 S0 40 i T f AR 28
1 MRS A
11 EEMESEE AEHURMN R HeLa 2006 H B ATCC 4H/fFE. circWBSCR22
F1 FAMG60A st 3325/ B A4k Ko L B 14 % HE 844 pcDNA3.1 (pecDNAD /pshR-NC, miR-512-5p
mimic (miR-512-5p) A BHPEXE miR-NC. miR-512-5p inhibitor (ASO-miR-512-5p) % BH 14 %
I ASO-NC ) B ia A AR AF A . RPMI-1640 F5FREMA4- 15 (fetal bovine
serum, FBS)H 3% E GIBCO AF]; TNF-a. VU EAH M 2 (tetrazolium salt, MTT)  —H
FEWHA (dimethyl sulfoxide, DMSO) . Zift 3844 PVDF JE. TBST WElE H il =
RAEMBHEAIR AT ; lipofectamine 3000, TRIzol. TEMED I 5 3% [H Invitrogen 24 #; RNA
Sy BRI &l E 5 [ Active motif A ]; SYBR Premix Ex Taq 7 &% H A TaKaRa 2 7l;
Millicell® cell culture insert & 5 2 [E Billerica MA ‘A &]; Matrigel 52 H 3£ [E BD Biosciences
A #]; GAPDH & . FAM60A /& HRP hric i — Bl H REEFE/RAEY) A 7] s Pierce Renilla
Firefy & )t 2 i X0 3 I 58 1077 604 H 32 & Termo Fisher Scientific /22 7] . 4o 72461 H 3£ [H
Thermo Forma A F]; 8B 5% WA H H A NiKon A ] .

12 HiE
121 ZOMEERAAE A5 A S%HAF M. 100 pg/mL #5 A 100 [U/mL HEEK
RPMI-1640 £ 77515598, B8 T 37 °CH 5% CO, MIRGFRF . 4HHHEF 40 h S5 60

ng/mL TNF-a, {EH 8 h UAE4HME, J& TNF-a ALBRA AT HEZH .



122 YR KESE KB EHUE HeLa 40 ffidFh 2 6 LA+, f#H lipofectamine 3000
R ST IR Yo 3 HeLa 400, 3743 % Control 41 (JE TNF-o Zb¥E) . TNF-o 4 (TNF-a
AEFE) . pcDNA 4 (B4t pcDNA) . pshR-NC 4 (43¢ pshR-NC) . circWBSCR22 4. (#%
L circWBSCR22) . pshR-circWBSCR22 #41 (%% pshR-circWBSCR22) . miR-NC #1 (%%
#emiR-NC ) miR-512-5p 4 (¥4 4 miR-512-5p) . ASO-NC 4 (44 ASO-NC).ASO-miR-512-5p
H (#J: ASO-miR-512-5p) . FAMG60A 41 (4 FAM60A) . pshR-FAM60A 4 (%% 4%
pshR-FAM60A) . pcDNA+miR-NC £ (#4%% pcDNA+miR-NC) . pcDNA+miR-512-5p 41 (¥%
%t pcDNA+miR-512-5p) - circWBSCR22+miR-512-5p 2H (#4 %% circWBSCR22+miR-512-5p) .
1.2.3 H#EFREER PCR (reverse transcription quantitative polymerase chain reaction,
RT-qPCR) A3l circWBSCR22. miR-512-5p 1 FAM60A ff] RNA KiZ/KF KHANE
i HeLa AHAREFT 2 6 FLARHY, FR4uMAE K2 5 A 3] 80%~90% A TRIzol 172 HE
RNA. % fl % R &0 PR RNA W% 54 ¢DNA. i#id SYBR Premix Ex Taq i &t
T RT-gPCR 73 #7. M2k FiAEME 94 °C, 10 min; Z81% 94 °C, 15s; iB°K 58 °C, 30s;
FEH 72 °C, 30s, 40 MEH. KBAER: RT 7% (cDNA) 1.0 uL, 5pmol/uL b/ R
5149% 1.0 uL, 2x UltraSYBR Mixture 7.5 pL, JIXWZEKENEE 15 Lo FIA 27T AXIHE %

FE mRNA XS REKF, BLB#siER (B-actin) {EANSIR. SIMFIIZIEE 1.

x1 51WF5
Tab.1 Primer sequences
Gene Primer sequences
circWBSCR22 F: 5-CTGCCATGCTGGGTGAGGCTGTG-3

R: 5-GCAGATAAAGAAGCTCCAATGCTC-3'
miR-512-5p F: 5'-CACUCAGCCUUGAGGGCACUUUC-3'

R: 5"-AAGUGCCCUCAAGGCUGAGUGUU-3’
FAM60A4 F: 5-CTCCAGTTCTCGATTCACTGAC-3'

R: 5-CGAGTCTCATGCAATCCAAAACA-3
f-actin F:5-CGTGACATTAAGGAGAAGCTG-3'

R: 5-CTAGAAGCATTTGCGGTGGAC-3'
U6 F: 5-TCACTCCACGGTCGTACTT-3

R: 5-GCAGATCCTCACCGATTACGG-3




1.2.4 BB RNAGES AR A R A3 H RNA A A 43 257 & 247 HeLa 4H A LA 43 25
S AZ AN A0 5T RNA.
1.25 Western blot Kl FAM60A ) HREKFE Y48 h J5, 1x PBS VL4 2 X,
120 uL RIPA ZZ R AE 4 °CELA# 30 min. iB 1L SDS-PAGE ¥ 441 i 284 /3 25 I #5#% 21| PVDF
Ji L o ) 5% fR #L 1 2 h )i, K PVDF 5 —404E 4 °C T i B I B — Pl T : FAM60A
(11J200), GAPDH(1113 000) . TBST &5t )5 » ¥ PVDF 5 —Hi (4% FEH1 % 1gG-HRP,

105000 5 2h, JF@EdmsRR s (ECL) K. 383t Image] X3 5 o B HEAT AL
1.26 NFIEERIREEFE LRI miR-512-5p 5 circWBSCR22 Bf, FAM60A FIEEE % &
JE3d Circinteractome %4 /2 7l miR-512-5p 5 circWBSCR22 HITEELE &7 1, @it
Targetscan 34 % 7 miR-512-5p 5 FAM60A HIIESE A A . 85 miR-512-5p 454
A7) circWBSCR22 B FAM60A 3'-UTR HIEf AR A MRA 5, 73 l4E N BEER
BfF R 25 304 pGL3 1, R EEEF ARk (circWBSCR22-WT il FAM60A 3'-UTR-WT) Fl1%
AR F KL (circWBSCR22-MUT Fll FAM6G0A 3 -UTR-MUT) . Bt Je B4 2 1) 9% ' K Bl 75 9
[RI# /A A miR-NC. miR-512-5p. ASO-NC. ASO-miR-512-5p $L#444% HeLa ZHffl. W& 24
h J5, HR4E Pierce Renilla Firefy 5 2 B0 M i i) S 16 0 BRI g Y R B 12
1.2.7  MTT SEEAG I 40 fie i

B 24 h 5, CKANAREERIE] 96 FLHK (4 000 NMIA/AL) i, MASEIAMEE 5 ANER
L. 7fEFREMIBT[A] A (24, 48, 72h) , JIA MTT (10 uL/AL) , H4E 37 °C FHIFHE 4 he.
EFEEFALE, A DMSO (100 pL/AL) DA MADTUE B H BEi% . A3 FH AR ORI 570 nm Ak
I ' B (absorbance, A) (As70) o
1.2.8  TERETE A SEIAG U 4 I BE SR BE

TERG Y2 )5 24 h, 4 HeLa (400 /NHAR/AFL) MR 12 FLARH o &5 DU K B8 4e— JHT i
Bigrdk. 2 )5, H 1x PBS VelR4iMIpiR, RIGE g t, a1 E a7 Y .
1.2.9 Transwell SEBK AT HAERERRERE S  #id Transwell /M= (8.0 pmol/L FL48) £
AT AR ZERE F1, HA o Matrigel I T12285256, A Matrigel - TiEF55L256 .
e A UR B R 5 T IS RS 7R 2 (1006) JRA, RS Transwell & (45 /=) 1, If
7E 37°C W E 2 h LAE L. % Hela 401 (6x10% F TiL48, 8x10* Fi T1228) & T 200 pL
TCILE RPMI-1640 1536, FF4f 3] E=rh. ] 600 L RPMI-1640 554 10% FBS [
DMEM }; 7707 s, ®ids 48h Bl 72h J5, H 1<PBS it T, FMRACH 20 M b
RIMAITHBARBRNRIZNL, FH 750 pL [EE il (RFREE N 103 VKBS ERFI A ) [ € 20



min. 7E] 2%%% i et 5 min J5, 76 Nikon TE2000 & 545 % 5 NFEHLIGE B MR35 1T
g . FHASERESE 3 K.

13 SiiHSabE A Sei ¥ 48 GraphPad Prism 9.0 #7447, WiZEIA) HLAER AT
Xt R, 2] LU BCR F B R R 7 2200 . BT 8 B8R Bos o PR % . P<<0.05
NERAGIMFE L. BHKKNSERETR/D 3.

2 4R

2.1 TNF-o X} circWBSCR22 FRik/KFHIFM TNF-a ALELE % HeLa 4085 BEAT
RT-qPCR 5%, 5 Control #Htt, TNF-o 41 circWBSCR22 £i&/K VTt (P<0.05) , LK
1A. 5 RNA 73 B HA RT-qPCR SLER4h R IB /R 26 66%[1 circWBSCR22 £ T 41 )i, #2

7~ CircWBSCR22 F#E g T4 )i, W 1B.

B 1 TNF-o &3 )5 HeLa 49 circWBSCR22 FRik/KF R4 Ehr
Fig.1 Expression level and cellular localization of circWBSCR22 in HelLa cells after
TNF-a treatment

A: RT-qPCR was used to detect the expression level of circ WBSCR22; B: Nuclear-cytoplasmic
RNA separation experiment combined with RT-qPCR was used to detect the expression levels of
circWBSCR22 in the nucleus and cytoplasm. a: Control group; b: TNF-a group; c: circWBSCR22
group; d: U6 group; e: B-Actin group; “P<0.05 vs Control group.
2.2 CircWBSCR22 X} EFiE HeLa T B AR REE IR  RT-qPCR SLu 45 R EoR:
BT % BRI, I RIEZ circWBSCR22 KA /K111 (P<0.001) , %4 circWBSCR22
RIEIKFPEAC (P<0.01) , FRUIRIE S b PR Rl Dy, WL 2A. Transwell 525045 R
W7R: circWBSCR22 415 3 HeLa 4L (P<0.01) MI{Z3% (P<0.01) #(HwmT
pcDNA #1; pshR-circWBSCR22 415 #ij&# HeLa ZffIiER (P<0.01) AIfRZE (P<0.01) ¥

FI ¢ pshR-NC Higib, WK 2B, 2C. MTT SREGAN T B I s 30 45 SR o 5 9% B IRZHAH



Et, circWBSCR22 41 pshR-circWBSCR22 1 & 2jij& HeLa 4H 1135 /1 F40 f 34 5 8 17481k
ERIGEE N, WK 2D, 2E. 45 RHIR circWBSCR22 {123k & #ilj HeLa 41 i (3L F5 A1

7
RZRAEST, 4 i PEAN A0 R 184 BE E ) TC R

Bl 2 CircWBSCR22 Xt 5 #UE HeLa 41ffIiER . R3R. 40N 1A 40 Ha i 7 Ae 0 iR el
Fig.2 The effects of circ WBSCR22 on the migration, invasion, viability, and proliferation
of cervical cancer HeLa cells
A: RT-qPCR was used to detect the overexpression of circWBSCR22 and the effectiveness of
knockdown plasmids; B: Transwell migration assay was used to detect the relative number of
migrated HeLa cells and microscopic images (crystal violet staining x100) were shown; C:
Transwell invasion assay was used to detect the relative number of invaded HeLa cells and
microscopic images were shown (crystal violet staining x100); D: MTT assay was used to detect
the effects of circWBSCR22 on cell viability; E: Cell colony formation assay was used to detect
the effects of circWBSCR22 on cell proliferation (crystal violet staining); a: pcDNA group; b:
circWBSCR22 group; c: pshR-circWBSCR22 group; d: pshR-circWBSCR22 group; ““P<0.01,

seoksk

P<0.001 vs pcDNA group; *#P<0.01 vs pshR-NC group.



2.3 CircWBSCR22 W [ff 31842 miR-512-5p Fi&KF

CircInteractome (4 & Tl 45 B 27~ circWBSCR22 fll miR-512-5p EF &AM A, WWE
3A. MHOCREFR S FE N IR 45 B IR: 7F circWBSCR22-WT #54L(f) HeLa 4iifd, 5
miR-NC ZAHEL, miR-512-5p ZHAHXT % ERIGEMHEEMK (P<0.01) ; 5 ASO-NC 4HLL#,
ASO-miR-512-5p % eiFtETHR (P<0.05) . MMifE circWBSCR22-MUT %% 44ft) HelLa 41 il
R Z B TORIEHEE R LG ER X, WE 3A. 54h, 165300 HeLa 41, 5 pcDNA
HAHLE, circWBSCR22 41 miR-512-5p FiAKFFEK (P<0.01) ; 5 pshR-NC 4Lt
pshR-circWBSCR22 2H miR-512-5p Fik7KFF} 15 (P<0.05), W& 3B. 45 A 427 circWBSCR22
W% B miR-512-5p FH BRI R IAK T,

B3 CircWBSCR22 I} 3 i#= miR-512-5p Fik/KF

Fig.3 CircWBSCR22 adsorbed and regulated the expression level of miR-512-5p
A: Dual-luciferase reporter gene assay was used to verify the targeting relationship between
circWBSCR22 and miR-512-5p; B: RT-qPCR was used to detect the effect of circ WBSCR22 on
the expression level of miR-512-5p; a: miR-NC group; b: miR-512-5p group; ¢: ASO-NC group; d:
ASO-miR-512-5p group; e: pcDNA group; f: circWBSCR22 group; g: pshR-circWBSCR22 group;
h: pshR-circWBSCR22 group; “*P<0.01 vs miR-NC group; *P<0.05 vs ASO-NC group; 24P<0.01
vs pcDNA3 group; PP<0.05 vs pshR-NC group.
2.4 miR-512-5p X B Hela IMRIERMRRRES LM AT REA LIRSS R IR:
AHEEF miR-NC 21, miR-512-5p 417 3 HeLa 4HAIEFS (P<0.01) FI{ZZE (P<0.05) HI4H
MaBom b HHELT ASO-NC 41, ASO-miR-512-5p 2 5 #i# HeLa ZHIER (P<0.01) Az
2% (P<0.0D) fanEsot 2, WK 4A. 4B. 45 R38R miR-512-5p 0] = 80 HeLa 21 Uil

W HIZZRRETT o
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B4 miR-512-5p X} EF/E HeLa FHHLT AR AR S BIRH
Fig.4 The effects of miR-512-5p on the migration and invasion ability of cervical
cancer Hela cells

A: Transwell migration assay was to detect the relative number of migrated HelLa cells and
microscopic images (crystal violet staining *100) were shown; B: Transwell invasion assay was
used to detect the relative number of invaded HeLa cells and microscopic images (crystal violet
staining x100) were shown; a: miR-NC group; b: miR-512-5p group; c: ASO-NC group; d:
ASO-miR-512-5p group; *"P<0.01, "P<0.05 vs miR-NC group; #P<0.01 vs ASO-NC group.
2.5 miR-512-5p B[ HATE FAM6E0A FRiEKF

Targetscan £ 22 7l 25 S 278 miR-512-5p 5 FAM60A fA1E45 &AL, LK 5A. X
R EHR S SE N SE G 45 B R 7E FAMG60A 3'-UTR-WT #6344 HeLa 41ffiiF, 5 miR-NC
AL, miR-512-5p 478 6iEME TR (P<0.01) ; 5 ASO-NC #4HAHEL, ASO-miR-512-5p 4
WHHTETEE (P<0.01) o T/E FAM60A 3'-UTR-MUT #: %41f) HeLa 4HfaH, & ZHAH X 5,
R ER LS E L, WHE BA. 74, £ EHUE HeLa 4089, E%RIA miR-512-5p &
FAMG60A ] RNA (P<0.05) A (P<0.01) Fik/KF R, Mid miR-512-5p j& T+
T FAM60A ] RNA (P<0.01) fi1E 4 (P<0.01) FIE/KF, WLHE 5B.5C. 45 £ 4R miR-512-5p

HE5E FAM60A F-30H| H3RIA



Bl 5 miR-512-5p 588 3F 3% FAM6G0A ik
Fig.5 miR-512-5p targeted and regulated the expression of FAM60A

A: Dual-luciferase reporter gene assay was used to verify the targeting relationship between
miR-512-5p and FAMG60A; B: RT-qPCR was used to detect the effects of miR-512-5p on
FAM60A mRNA expression level; C: Western blot experiment was used to detect the effects of
miR-512-5p on FAM60A protein expression level; a: miR-NC group; b: miR-512-5p group; c:
ASO-NC group; d: ASO-miR-512-5p group; “P<0.05, “P<0.01 vs miR-NC group; #P<0.01 vs
ASO-NC group.
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Transwell 525645 B R : 5 pcDNA 4L Eb, FAM6G0A ZHiEF% (P<0.01) F1{2 & (P<0.01)

5 200 HeLa 42 B2 5 pshR-NC A AHLL, pshR-FAM60A it (P<0.01) Flf2
2% (P<0.01) MBI HeLa 41 E H KD, ILIE 6A. 6B. 45 R 427N FAMG0A {igidt = i

HeLa 41 i 7 FlfZ 72 6E
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Fig.6 The effects of FAMG60A on the migration and invasion ability of cervical cancer HeLa
cells

A: Relative migration cell count and microscopic image (crystal violet staining <100) of HelLa
cells detected by Transwell migration assay; B: Relative invasion cell count and microscopic
image (crystal violet staining <100) of HeLa cells detected by Transwell invasion assay; a:
pcDNA group; b: FAMG0A group; c: pshR-NC group; d: pshR-FAMG0A group; ““P<0.01 vs
pcDNA group; #P<0.01 vs pshR-NC group.
2.7 CircWBSCR22 @it miR-512-5p/FAM6G0A %1 5 FE Hela 4T MR ERE IR
M RT-qPCR 5561 Western blot SE5645 K /R : #HEL T pcDNA 4, id%IA circWBSCR22
J& FAM60A ] RNA (P<0.01) FE A (P<0.05) F£iE/KFTHE: #HEET pshR-NC 41, k&
CircWBSCR22 f& FAM60A ] RNA (P<0.05) FIZEH (P<0.01) Rik/KFREE, WE 7A.
TB. 53 TAEW I Rse i Bk - AT pcDNA+miR-NC 41, pcDNA+miR-512-5p 21 FAM60A
) RNA (P<0.01) fIEEH (P<0.001) FIEKFFEK; AHET pcDNA+miR-512-5p 41,
circWBSCR22+miR-512-5p 41 FAM60A ff] RNA (P<0.01) 155 4 (P<0.001) ik KT,
WEITC. TD. [FAIFE, 4IRS RBCEER R AT pcDNA+mIR-NC 4,
pcDNA+miR-512-5p ZHiL# (P<0.01) FlfRZE (P<0.05) 4% H g b: AT
pcDNA+miR-512-5p 4, circWBSCR22+miR-512-5p 4LiTF% (P<0.01) Fl{2%% (P<0.05) [

MK HEZ, WK TE. 7F.
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Fig.7 The effects of circWBSCR22 on the migration and invasion ability of cervical
cancer HeLa cells via mir-512-5p/FAMG60A axis
A: RT-qPCR was used to detect the effect of circWBSCR22 on the expression level of FAM60A
RNA; B: Western blot was used to detect the effect of circWBSCR22 on the expression level of
FAMG60A protein; C-D: RNA and protein levels of FAM60A in the pcDNA+miR-NC group,
pcDNA+miR-512-5p group, and circWBSCR22+miR-512-5p group; E-F: Relative migration and

invasion cell number of HeLa cells in the pcDNA+miR-NC group, pcDNA+miR-512-5p group,



and circWBSCR22+miR-512-5p group, along with microscopic images (crystal violet staining
x100); a: pcDNA group; b: circWBSCR22 group; c: pshR-NC group; d: pshR-circWBSCR22
group; e: pcDNA+miR-NC group; f: pcDNA+miR-512-5p group; g: circ WBSCR22+miR-512-5p
group; “P<0.05, “'P<0.01 vs pcDNA group; *P<0.05, #P<0.01 vs pshR-NC group; 2P<0.05,
80P<0.01, 248P<0.001 vs pcDNA+miR-NC group; 9P<0.05, DEP<0.01, “Y8P<0.001 wvs
pcDNA+miR-512-5p group.
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