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ABSTRACT: Circular RNA (circRNAs) is a class of covalently closed continuous loops composed
of single stranded RNA molecules, widely expressed in the cytoplasm of eukaryotic cells.Studies
have found that circRNA is abnormally expressed in tumor tissues and participates in tumor
progression, related to the clinical outcome and prognosis of patients.CircSMARCAS is a recently
discovered circRNA, believed to be associated with multiple human systemic malignancies such as
lung cancer, liver cancer, stomach cancer, prostate cancer and cervical cancer. In vitro experiments
have shown that circSMARCAS5 acts as a tumor suppressor or oncogenic factor in these diseases,
and even affects the sensitivity of tumor cells to chemotherapy, which may haveagoodapplicationp

rospectinthediagnosisandtreatmentoftumors.
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1 CircRNATE /Y

20122704, ATE IRZERN AR BEH A
BT HARRNA (circular RNA, circRNA)Y,
FRIARF T AR R, circRNABHRIA N &
SRR R T P A M TC I RE ) T . B R
AP ENE AR LR, AR X circRNA
JEIFIRAMEZE, MM & BlcircRNAERNA BT 2
JG HRNAR G 15 hae -y, 25
BN R SLERNA KR, it

s IS IE R 2 BT IR R i e —
EEIE B A PR S5 f cire RN A Y B 2ERHAIE
T LR ERNAK, circRNAA 7 8 R
WHAZ TR IR AZE M A R S D G R A, LA AP 1)
FE k. HAr T IIRe 46 £ Y microRN A4 |
PE R SR BT 4 | IV AR -8R A AR AR
TEAN LAk . A PRAS S B 3 bR & A v R A AE
circRNAKERI Z R AEY#VE/ . IRk, WA

A e v R B cire RN ABCR AN i, ik
FeARZ I UETE R, circRNATE R 21 40 rh S

EE® N 2RI (1997-), &, HIRT, S K FMEFRAELE, R I E: LA RE, vh4 (1969-),
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Fik . SRR, 5 8E IR
I H Y ki, circEPSTILi 1 45
2 fffmiR-4753 HImiR-68097E 4 BCL11A K-,
A 21 22 M 9 200 O 4 B R T A R T 2 iR
H, cireNTSEE M4 HH T miR-422a i 15 2 i
15 | TR ARZEY, CircLARP4E 13 45 &miR-
424-5p Y Hippofs =il i I I GCiy A= K A
8%, AR Z circRNA TN A& IS IE 7 T4E
YivrE e, AR TERZE . 189
RIT RTINS | RS, ZEE2EE
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CircSMARCAS5" M5 6 F-Smarc5 3 [H 4
1581165 B THIFRIRRNA, J& B ATPHR: 1
Yt Ji E B TEYEISWI/SNEZR W51, i & F
Pl PARPLER G 45 5 5 ADPAZAE AL |
ZEL . ZOBACRR]BERY LS W s
B/ IMA R AR RE 1, HAT VRS e RN
ATPREFEEE . S BT SE 11 2855 K 2
BEmiRIN AT 7 i s e B Saikg
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ZFPIERE A PR NI R E R, A
SCR TR T AR SR H X ciresSMARCAS7E £ Ff
e 2 AE AL BT R S, AT A e P 9 s
FIFREIF I I RIS SRy P3RS Bl
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AL A5 [ 55 gt E BIF 5 ML AS 58 31 192018
AF S B E R R NBET R, il e R L
1) 9 E 12 W (1.6 % ) Al i iE A6 T2 19 32 22 ) [A]
(18.4%), HEWBIEAZL FF, Hpdk
/N L 98 (non-small cell lung cancer,
NSCLC) % & fir 4 i iz s 1 19 85 % . i F12
W AR AN BURR, 1 2 NSCLC B 35 112 W i

- BHTEELRR -

B ek B mg W B By, FARVIBE HaE M+ 7
0T i B %) it s R A S 7 1 SR O A, 48R
ZHUBA M | 5k S R M RE () SR 54T
MAAfE % (overall survival, OS)FITCHEEAF
# (disease free survival, DFS) #z1k.
I, B PR NS CLC & W ML % T 12
Wr Fl i 3 NSCLCIRYT 2R H 2, ARG
061% $.circSMARC A57ENSCLCZH 21 Fl 41 it 22
R, R IE A circSMARCAS Af i 2 711
NSCLCHN M R FE . TR AIRZE, FmfiliA
PR A K I8 # B circSMARC A5 i3 43
WmiR-19b-3p & 4% H b il 15 ¥, MimiR-
19b-3p H 45 S HOXAI - Hik ik, X5
YuE NIRRT 258 AT, E4IR10-HOXA9
E 0] B EFRRNSCLCA L {2 2 FT 2%
LI B /N AL F, EEZIR10-HOXA9
BT A S AR g 4 B s sh R, A
R10-HOXA9ZE I3/ Y7 NSCLCHH ity T i 25 34 Jin
E-¥545 B R £k, R10-HOXA9RE WS 1
Fe-18] T4k . o el Al cireSMARC A5 i
T miR-19b-3p/HOX A9l xFNSCLC % 44 i 5
MHIER . T XL R, circSMARCASA]
REVEANSCLCHMEA 1, #E— B IR R X
SENSCLCHZ WGy 7 A 25 X,
3.2 MRS

B (gastric cancer, GC) & H ik
HOLRPEEM R 2 —, RS HETA —ZIG9T,
GCREMOSHEARMRAL, LKA LH
Syl BEREGCEE ML )R . Hiitie
GCH & Arfi e B B, SR e M2 28 A X
B T FE A2 2 e 4 g TS, CEAFRICA19-9
WG RH O GCED bR B, BARN T
7, B AEGC R AR R S 2 T
P, S GCHy RN I A 2% X, Cai
EPL B GCH LML 7 H circSMARCAS
FiK T, HcircSMARCAS A 501k .
WL ZE R | oM A IR R ATC C A3 1 i 3 A
X% fEIE— 1A circSMARCASX GC i ¥
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HEAF S SR S I R IR, {fcircSMARCAS5%
K S5GCHFHEMOSHDFSH X, HitkiE
thcireSMARCAS B3R IkIKV IR GC A
A A ST WS 2 T Re R0 R
circSMARCAS5 [l GCHN I A 345 . 1EFL I
1272, T F McircSMARCAS A {2 #FGCilk i,
X KW circSMARCASTEGCH £ ik BRI & 15
T ARAE R . B R B circSMARCAS
e A b B s B AR e v, AT RIE
BIIGC LR W TS (0 P 2R Dbr i . SR
circSMARCASTEGCH ) Rk B A AN REVE H]
HSR R —A 0k, AfriE— 5T

WF 58 % M circSM AR C A5 78 JH 41 Jifd
(hepatocellular carcinoma, HCC) % kil
WA RIR W T, i KikcircSMARCAS5
Al PHIHCCAN IS . (SRR T I MR,
WA BLR LB, 13 cirecSMARCASEE S AFP
2k AFPAIL F200ng / mLIHCCHT H A7 5 5 1)
WEWPE, I, cireSMARCASH] IR HHCCHH)
WA, JULHE AFPTEIG SHEAHCC AR
#o Yusk Zz“%mﬁje T 52 5 —F RN A
A IEMEDHX9M AT, circSMARCAS{EHCCAH
SUh IR, B 5 A i 0 1% 28 1 25 A
K, BRHCCEE MBS BRI &
AR ST KRR o ARSMRIR S22
circSMARCA5;# 1 #E41 W ffmiR-17-3p FimiR-
181b-5p, HE i ik i il A+ TIMP3 g =2
ik, PR B TE RIS

JH-PN AR/ (intrahepatic cholangiocarcinoma,
ICC) J&55 W R v, REAH FARFE
BT, OSEAE, HAVE KeEREHE KL .
WRELZEFERS | AL Ay i 24P 8 o 45 IR
e, KIEAAE . IR U o] LU IR IR
3 N =N N N N R G U IAEL ) AT p sl AV O 8
W72 A5 PR PcireSMARCASTEICCZHZ FAHN T
ARITLHLU R, HciresSMARCAS/KFE SICCH#
ECOGERIESr . TNMAHHFICATIOR HIRAS R T
FHIE, RICCHREOSHE Il Fui A - R mp
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figJEcircSMARCAS# i FEICCH 7 Y miRN A VA4
Pkl An g esE . B ARZE, e EHHICC
HEREWER, RitcirasSMARCASFA/K - SICCH:
R AP AIG A R AE AR DG o SR X —HEI A 75
WA SE I 56T . S — T RESEER R
circSMARCAS FRAMA ] T ICCANAEAIESE,
I ELHE T ICCHH X TR P s ) fby 7 ek
PE, WFFEE RS McireSMARCAS | i ] B0 i
JREFE (UNTIMP3) 1 3R35 , AT gt HoE (7 3L
(SMARCAS)#EHDNABKRE TS, FAFXDNAMY
GiEFRbThE, s b2y tEE . B2, 5
cireSSMARCASLFRIA M BE ML, mRIAMEH
FIRIAEAF R 5, X /R cirecSMARCAS A RE 2
WEICCHE AN S A EEAREY), AR 7
FHHITEE XS ICCIAY FAFAEGREE IR ARE o

FE 25 B i T, MiaoX 4% B
circSMARCASHE LTI, JH 552 I1EM
Ko EYESEE BN, cireSMARCADSE i 1
2R FtmiR-39-3p | 5L K ARID4AB Y K 34 11
] ok T 2 sy fi DT 4900 1) 45 M 9 1 i
SR ARIDABIE# CRCIIHEAY T i R Z AT R H
FEo AN, AT ST R P circ SMARC A5 i
T2 W miR-5528H W Wt FTY AP13 % M i 75
LI R FEBT R A
3.3 WRARG M

HI % B9 ( prostate cancer, PCa) &4
Bk 55 M rh R e AR T B g 00 R RE L I H I
WFFE & BlcircSMARCA 57 i 51) i 98 vh A4 F 1Y

iAo G . SIAENE . RS 2 R I

by 2 iR BT R PR R AR R ARARL, A
5% FH PR HeircSMARCAS A] DL 43 /b miR-
181b-5p MImiR-17-3pfE #HTIMP33R ik, i
05 7T 20 B AR AT R . SR, 2017 4L
PG PR R G KW, circSMARCAS
TEFT A PR FEACH 1R, FLAE = o] DL 2
75 FcireSMARCASHK A . JE 2L UIRE L5 48R
circSMARCASE AR BURIR =, 7]
R A 240 L T B e, AR AR YR T RE R SR



2 3 PIE 2020 4F HF — 2 i I A AF 5% tho diF 52
circSMARCASTEPCadtififd 55 b, sk 7
PCaZi a4 58 | A8 FOBHIEAR . MiR-4321%
I IR TF B 7 22 b i i vh ¢ 44 i gg il VR A
circSMARCADB5 IF &l £ 1 47 /b miR-432 | i
PCaZfifih PDCD10/) 3Rk, %% T miR-432
FUR TP Ca 4l i 38 5, 5 % 000K 1 fidk 1) 410 1) =
o WFoE &A1 AT LM cirecSMARCAS / miR-
432/PDCD10% %M, YK miR-4321 ik 1]
REAEPCalfiETEIR T Mg . X T circSMARCAS
FEPCar LI FE AT i — 2L BIE

T I 98 I 2 06 PR R 5 1) DL e, —
I [ o504 4 B 115 6491 5 e 938 8 A 1 A R I PR
Jos BURRAE S AR A R R IE B . IR 441
circSMARCADS [, miR-432 N, Pi#F ik
IKF-EAAF, CircSSMARCAS 235 i miR-
4324 R 35 5 I IO 98 FE A W 0 PR R (g
ZREVE . KU IR SR ) M AR AE
HIAROC
3.4 HFH RGN

LR 2 Lo P N B LR AE , o2
FEREFE T () B, A8 2L AR i o o,
X A% Bl cire SMARCAS5 75 7 i 98 41 21
B EAL, T FEIEMcircSMARCA R LLE i
T JHSMARC5 4 i 7L i 98 240 B X6 U8 70 il 3
TR MY HURE . BRI 3 R R AT
ATHER I FL I bR VR T O v, RS AT
W H R A FERISMARCASH i E 45, #iE T
circSMARCASTE 1A SN FIA A 3 45 L i s 240 e
DN A 7344 52 fi 1 F 24 0 S0 Jy 1 1) S A
P8Ry v e L R e R T 2 e i —
JIHE R ke R I ELAT AR R I R AE DGR . S
Hb, FLIRIE B WA A cireSMARCAS5
SR T XF B2, TiicireSMARCAS5 S 75 7] GEAF
M PRI AT R ) — A P8 bR, ST
— L I R 5T o

5 2 1 i hE TP R FE AL T L R R Y

¥R T S #idEE (cervical cancer,

- BHTEELRR -

CC) , HEEMILTIZE MR RMR, 16
ZABr Bz B LR D R AR BR 1 PR, B RTAS
W, A5 CCricireSMARCA5 3
KR, HFRBAKCOE 5 Mg - A O b5k
iKcircSMARCASHIH| CCHH L34 58 . i H% Fi
=228, JF5 S 40 8 W4 . Ah, CCHE
HicireSMARCA5 5 miR-6205% ik 5 774 ¢,
circSMARCAS5 A L 5miR-62045 4, IR EH T
PR . IS E AN TN cireSMARCAS5/
miR-6201 8 = 5 T CCHY % 3 &,
circSMARCAS5 A] B 4 — i i 76 (19 £ P b i
Y, BEN CCHEMEA MIRI T #E AL
3.5 CircSMARCAS5 5 H At iy

br 7 Lk MdE, cireSMARCASTE HiAth
J R bR v A5 WF 58 . BarbagalloE ALY
K I circSMARCASTEZ B M i ot £ 241 it J83
(glioblastoma multiforme, GBM)4 4!
&6 AH X IE R S B RO, H LR GE
KAF 5 GBM AL 82 43 9 22 [l 47 76 1A G,
circSMARCASML R AW B # S A fF R AJC i
AR T RmBEREHE, XR AT,
HE b B AR M AR . BT A
AN, Al AT T4E circSMARCAS 1] g i
FTTRNAZE A & 1 (RNA binding protein,
RBP), HI5¥4 K FSRSF1 (—FPE 1802 540
MAE R IR A M EoEEA) |, R THIGBM
MR BT 42 . LAAE R ZHF 500 circ RN Adifi if
JmiRNAMESS, A HcircRNAA] LIAE HRBP
TR L L, SR S AL HE 56 IGBM
AR, T B )12 B 19 ) BRI 5 v ifE— 2
WAL . AN, WFE I & B circSMARCAS5 2
GBM it PN AR I 487 A A5 P I 48 A BUVEGF A
S A R T R T, — A LA
GBM W5 i BEVE BI04 A o 701 b T
i — LR GBME & 143 F 32 A, Barbagallo
NS M T NG BM R I T 4 B 0 40 i
Ah/hif (extracellular vesicle, EV ) HH)
circSMARCAS5, kK McircSMARCA5T] {E /&

20224E B 22 B H 64 11



o

2
2

>/

o W FRHEY

F

B

4
=113

GBM#T 2 Wi kA W dr s . GBMER & 1Y
I 200 6 D0 R ot /i . R EL AL, AT AR i
WHEViE i circSMARCAS K 8 . #F 1M
HEVATAE M cireSMARCAS 5 A Jij o 2E %7 28
M S EgniE (NLR) | It /NER 5 9k B 41 i
(PLR) Fibk 4t fe 5 iz i (LMR) i EL
R (=FE AR E AU GBMARCY) ) M4
G727 EROCHHT, W LI R GBMAY 2K
HERE

eoh, 2 kA SR (multiplemyeloma,
MM) IRFFEH, W5 A% Blcires SMARCAS
FRACFAEMMEE T RE, H 580 B 2-MG
HKFFISSHH A | BT S AR, circsSMARCAS
i E AR Ak miR-767-5p il i MMZH 47
P T,

4 INEERE

CircRNAJZE —FAE4 S RNA, ER/R T
Py 2028 BT A T B B R S PR R R B
Ao AMT— B AEHEZ circ RN ATE A 55 55 Ik
AMBEPRNEYT AR E, BT HRE
PE . 2 ZURR S TR ARV TP R o B A 2 R RE
PE, cireRNAT A T AR K FL i Je 1)
T H TE R R AT BEAE S A B 1R T TE AR
WitrE . R4 circRN Ak 1Y 25 8 78 JLFD
R I A AT B T SR E , H K 2 B B R
M circRNAYET BE - B 814 R 4
CircSMARCAS5 & circRNAZ KRB i 51, BF5%E
F W circSMARCASTEFAE H 577 =ik, HET
B e i M e e 1 S R R (9 A E I
S R/INIE (VAN V0N B I i (E R S 1
7% & PlcircSMARC ASTE Rij 51 i 986 1B 25098 R
Feak o, B AT AR R X 2 i Y 2o A
%o CircSMARCASTEA [ I v iy Rk 62X
FAVE I AAAE G, AT fg 5 Mg & A 1 4 L
il Z2 BEPEA G, AT AR T B 2 ()11 IR FE A D
6 B 25 IR R A A A VR AR . A g

12 SR S2tyx88@126.com

i cireSMARCAS5TE Z Fivifs fiE & J'e HL i H B 1
FH L R ARGR G2 B0 1 & o L B I R 1297 3
HERLER . RS cireSMARCASZ: 5 & 2 i i 52
s I LR ML i AT 2, (HEEE AR 1E BBOR
() % J&, circSMARCAS 5 i 5 55 =2 [a] it Bk
R LR R , I —FloH BLA T R

NS AT H H 2 BT
S Sk

[11 Sanger HL, Klotz G, Riesner D, et al. Viroids
are single stranded covalently closed circular
RNA molecules existing as highly base paired
rodlike structures [J]. Proc Natl Acad Sci
USA, 1976,73(11):3852-3856.

[2] Jeck WR, Sorrentino JA, Wang K, et al. Circular
RNAs are abundant, conserved, and associated
with ALU repeats [published correction appears in
RNA[JI.RNA,2013,19(2):141-157.

[3] Memczak S, Jens M, Elefsinioti A, et al. Circular RNAs
are a large class of animal RNAs with regulatory pote
ncylJ]. Nature,2013,495(7441):333-338.

[4] Zhou J, Zhang WW, Peng F, et al. Down
regulation of hsa_circ_0011946 suppresses the
migration and invasion of the breast cancer cell
line MCF-7 by targeting RFC3[J]. Cancer Manag
Res,2018,10:5635-544.

[6] Shi P, Sun J, He B, ,et al. Profiles of differentially
expressed circRNAs in esophageal and
breast cancer[J]. Cancer Management and
Research, 2018,2207 - 2221.

[6] Liang HF, Zhang XZ, Liu BG, et al. Circular RNA
circ—ABCB10 promotes breast cancer proliferation
and progression through sponging miR-
12711J]. Am J Cancer Res,2017,7(7):1566-1576.

[71 Chen B, Wei W, Huang X, et al. circEPSTI1 as
a Prognostic Marker and Mediator of Triple—
Negative Breast Cancer Progression[J]. Theranosti
¢s,2018,8(14):4003-4015.

[8] Wang R, Zhang S, Chen X, et al. CircNT5E Acts as
a Sponge of miR-422a to Promote Glioblastoma
TumorigenesislJ]. Cancer Res,2018,78(17):4812-4825.

[9] Zhang J, Liu H, Hou L, et al. CircularRNA_LARP4



inhibits cell proliferation and invasion of gastric
cancer by sponging miR-424-5p and regulating
LATS1 expression[J]. Mol Cancer,2017,16(1):151.

[10] Xu X, Zhang J, Tian Y, et al. CircRNA inhibits
DNA damage repair by interacting with host
genelJ]. Mol Cancer,2020,19(1):128.

[11] Tao X, Shao VY, Yan J, et al. Biological roles
and potential clinical values of circular RNAs in
gastrointestinal malignancies [published online
ahead of print, 2021 Mar 12][J]. Cancer Biol
Med,2021,18(2):437-457.

[12]Clapier CR, Cairns BR. The biology of
chromatin remodeling complexes[J]. Annu Rev
Biochem,2009,78:273-304.

[M13lLeRoy G, Orphanides G, Lane WS, et
al. Requirement of RSF and FACT for transcription
of chromatin templates invitro[J]. Scien
ce,1998,282(5395):1900-1904.

[14]Bray F, Ferlay J, Soerjomataram |, et al. Global
cancer statistics 2018: GLOBOCAN estimates
of incidence and mortality worldwide for
36 cancers in 185 countries[J]. CA Cancer J
Clin,2018,68(6):394-424.

[15]Smith DR, Bian Y, Wu CC, et al. Natural
history, clinical course and predictors of interval
time from initial diagnosis to develop ment of
subsequent NSCLC brain metastases[J]. J Neuroo
ncol,2019,143(1):145-155.

[16]Wang VY, Li H, Lu H, et al. Circular RNA SMARCAb
inhibits the proliferation, migration, and invasion
of non-small cell lung cancer by miR-19b-
3p/HOXA9 axis [retracted in: Onco Targets
Ther. 2021 Nov 15;14:5261-52621[J]. Onco
Targets Ther,2019,12:7055-7065.

[171 Yu SL, Koo H, Lee HY, et al. Recombinant cell-
permeable HOXA9 protein inhibits NSCLC cell
migration and invasion[J]. Cell Oncol (Dordr),2019,
42(3):275-285.

[18]Zhang X, Li M, Chen S, et al. Endoscopic
Screening in Asian Countries Is Associated With
Reduced Gastric Cancer Mortality: A Meta—

analysis and Systematic Review|J]. Gastroenterol

- BHTEELRR -

0gy,2018,155(2):347-354.e9.

[19] Ning S, Wei W, Li J, et al. Clinical significance and
diagnostic capacity of serum TK1, CEA, CA19-9
and CA72-4 levels in gastric and colorectal cancer
patients[J]. J Cancer,2018,9(3):494-501.

[20]Cai J, Chen Z, Zuo X. circSMARCAS5 Functions as
a Diagnostic and Prognostic Biomarker for Gastric
Cancer[J]. Dis Markers,2019:2473652.

[21]1Li Z, Zhou Y, Yang G, et al. Using circular RNA
SMARCAbL as a potential novel biomarker
for hepatocellular carcinomalJ]. Clin Chim
Acta,2019,492:37-44.

[22]Yu J, Xu QG, Wang ZG, et al. Circular
RNA ¢cSMARCAS5 inhibits grow than
dmetastasis in hepatocellular carcinomalJ]. J
Hepatol,2018,68(6):1214-1227.

[23]Lu Q, Fang T. Circular RNA SMARCA5 correlates
with favorable clinical tumor features and
prognosis, and increases chemotherapy sensitivity
in intrahepatic cholangiocarcinomalJ]. J Clin Lab
Anal,2020,34(4):e23138.

[24]Miao X, Xi Z, Zhang Y, et al. Circ-SMARCAb
suppresses colorectal cancer progression via
down regulating miR-39-3p and upregulating
ARID4BI[J]. Dig Liver Dis,2020,52(12):1494-1502.

[25]Yang S, Gao S, Liu T, et al. Circular RNA
SMARCAb functions as an anti—tumor candidate
in colon cancer by sponging microRNA-
552[J]. Cell Cycle,2021,20(7):689-701.

[26]Xie X, Sun FK, Huang X, et al. Acircular
RNA, circSMARCADB, inhibits prostate cancer
proliferative, migrative, and invasive capabilities
via the miR-181b-5p/miR-17-3p-TIMP3
axis[J]. Aging (Albany NY),2021,13(15):19908-
19919.

[271Kong Z, Wan X, Zhang Y, et al. Androgen-
responsive circular RNA circSMARCAbL is up-
regulated and promotes cell proliferation in
prostate cancer[J]. Biochem Biophys Res
Commun,2017,493(3):1217-1223.

[28]Dong C, Fan B, Ren Z,et al. CircSMARCAb

Facilitatesthe Progressionof Prostate Cancer

20224 522 B 64 13



:s/g.\ Iﬂﬁﬂﬁi%ﬁ E % fa B4

=k

Through miR-432/PDCD10 Axis[J]. Cancer Biother
Radiopharm,2021,36(1):70-83.

[29]1Jiang N, Chen WJ, Zhang JW, et al. Down
regulation of miR-432 activates Wnt/
B —catenin signaling and promotes human
hepatocellular carcinoma proliferation[J]. Oncotarg
et,2015,6(10):7866-7879.

[30]Chen L, Kong G, Zhang C, et al. MicroRNA-
432functionsasatumorsuppressorgenethroughtarg
etingE2F3andAXLinlungadenocarcinomalJ]. Oncot
arget,2016,7(15):20041-20053.

[31] Zhang Z, Sang Y, Liu Z, et al. Negative Correlation
Between Circular RNA SMARC5 and Micro
RNA432, and Their Clinical Implications in Bladder
Cancer Patients[J]. Technol Cancer Res Tre
at,2021,20:15330338211039110.

[32] Tian JDC, Liang L. Involvement of circular RNA
SMARCA5/microRNA-620 axis in the regulation
of cervical cancer cell proliferation, invasion
and migration[J]. Eur Rev Med Pharmacol
Sci,2018,22(24):8589-8598.

[33]Barbagallo D, Caponnetto A, Cirnigliaro

14 SR S2yx88@126.com

M, et al. CircSMARCAS5 Inhibits Migrationof
Glioblastoma Multiforme Cells by Regulatinga
Molecular Axis Involving Splicing Factors SRSF1/
SRSF3/PTBI[JI. Int J Mol Sci,2018,19(2):480.

[34]1Ghigna C, Giordano S, Shen H, et al. Cell mot
ility is controlled by SF2/ASF through alternat
ive splicing of the Ron protooncogenelJ]. Mol
Cell,2005,20(6):881-890.

[35]Barbagallo D, Caponnetto A, Brex D, et
al. CircSMARCA5 Regulates VEGFA mRNA
Splicing and Angiogenesis in Glioblastoma
Multiforme Through the Binding of SRSF1[J]. Canc
ers (Basel),2019,11(2):194.

[36]Stella M, Falzone L, Caponnetto A, et al. Serum
Extracellular Vesicle—-Derived circHIPK3 and
circSMARCAbB Are Two Novel Diagnostic
Biomarkers for Glioblastoma Multiforme[J]. Pharm
aceuticals (Basel),2021,14(7):618.

[371Liu H, Wu Y, Wang S, et al. Circ-SMARCAb
suppresses progression of multiple
myeloma by targeting miR-767-5p[J]. BMC
Cancer,2019,19(1):937.



