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MiRNA 7T S circRNAEIE R B %

FRgk K@ MBE"
(HifgfR g 2B F R £ 2B, LifE 200438)

E  CircRNA(circular RNA)Z —#F B A 45 2k 3L 45 4 49ncRNA(non-coding RNA), S+ £
HSAAEMF R, BT FEN, ZIcircRNAAE Y8 it i 47 % 47 4] miRNA (micro RNA)#9
ok, #tmifdr & A G P B e R R, b, —FPcircRNAAL T A& L i35 —FF & % A miRNA G & ik,
X — R IA BT F RS W6 A M Aricdh Bos 7 de b B skiz SGB it g2k B N IR AT H %
circRNA# i miRNA R 4= I I8 69 FF 7, ) dt— F IR R cireRNA P 7 EAF & 2 Ik Jd 09 K A Fo K kb B
PRAE) 3% H ok, A AR K Sk IR 6006 9T A2 TR R A% B AT 5 69 B8R 35 .

X##ia  circRNA; miRNA; iy

MiRNA-Mediated CircRNA Regulates the Development of Tumors

LI Yuexuan, ZHANG Miao, ZOU Jun*
(School of Kinesiology, Shanghai University of Sport, Shanghai 200438, China)

Abstract CircRNA (circular RNA) is a kind of ncRNA (non-coding RNA) with a special circular structure
and has a variety of biological functions. With the deepening of research, circRNA was found to inhibit the expression
of miRNA (micro RNA) through sponge adsorption, thus regulating the development of tumors in various systems.
Furthermore, one circRNA can also involved in the regulation of the expression of one or more miRNAs. This finding
is helpful to seek biomarkers for tumor diagnosis and therapeutic targets. Therefore, this paper reviews the latest do-
mestic and foreign studies on circRNA regulates tumors through miRNA, which lays a foundation for further study on
exploring the mechanism of circRNA regulating the occurrence and development of various cancer diseases, as well as
provides a reliable theoretical basis for the treatment and prevention of related diseases.

Keywords circRNA; miRNA; tumors
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AL R AR S 590t Y
HrifdE A KR B WS, AR AR A E R R AR
AN 20024F, CALINZECR B, miRNA K i 5
15 11 90k B 40 B 1 1 2 A AH G HE, 3X miRNA A 1]
Z 5 R 0 R A AR A T HIEHE .

CireRNAZ LA A B E 4544, LN 8T 5
TR RncRNA 73 T B, R 2 R IE A 2T,
AT LA FR A M TeireRNAR, CirecRNA R 1A F2 52
AN Gy B fd A SZRNASM ) B 52 0, H 7] 38 i small
RNASsIP A5 M B W]cireRNATE S i A4 4k
B, BT 21 TR, SANGERZE UL H g — Fil
KR T, 19794FHSUSE M AE HeLaZt Jifl At 57 WL 5%
B fBicircRNAZS 7 4 {/E“DNAS R BT V) b 3. B
A19934, CAPELZE VR I, /N R SryZE A [ circRNA
AR AE /N B2 AL R IR T TR, cireRNA A 12T
W7 WAL E . 20124F, SALZMANZE I
AR, cireRNAR @ I & 7] BY JmRNATS 2, I H
Z 5 NRMPRIFERRIE . BEE I LEEN TRIRAN
IR R R, cireRNA AT AP T Re 12 81 K
L, HEARI B miRNA L 4% 2 BRI BB . S
R ARG A, 3R g g a0

£ SALMENA % I ¥ neRNA ] miRNA
#1152 76 44 (miRNA response elements, MREs) >k i3t
A7 e s 458 1) 77 AARRAE 58 1% N JERNA (competing
endogenous RNA, ceRNA)Z J5, circRNAJH i MREs
SEHL“miRNAFIHEAR1E A A R E & i e
RN FE UL, S H R EFPIWECKAZEN 1 R LL5E
B B cireRNAFE A1 /N SRR AL EFIE T circCdrlas i
e g 48 5 H B AR miR-7 F i, miR-671 i, H I
fih 22 57 R IK I A miRNA S EM % 2 )5, s
5€ T circRNA 5 miRNAR] B # HAE, JEf L [H S 5
JiRE & J% o H & cireRNATE T miRN A 47 il 8 & Jié
(1 BB AT A7 TR 22 (1) TR 2, TR b A Sl 1o 273
P A B T IR A S5 cireRNAGE 13 miRNA 5 2 i 983 1)
WA, e — R 5 circ RN A % & R his 0w 1) &
Az IR R I LA LA B8 e A o

1 MiRNA7T ScircRNAHIE & £ %t Iy
FR 4 AATTX circRNAZR T & W 78 7] %0, cir-
cRNAANY 7] 5 B A miRNA B AE, —FhcircRNAH
Z 5 — A8 £ P miRNAKIFRIE, WicircZFREE
A DL#E i) miR-130a. miR-1074 1 & J& 41 i 1 38

FEUS B T DASE A miR-126 142 8k R R 968 41 ff frg 484
BN, SXAIE B, cireRNASRBIF 70 18 % & 43 - HL il
(1) GBI i, miRNAAY FeireRNA % % R 50 8
IR (R, NMIEBIT 5 TE SRt — R =%
A -
1.1 MR ERS:

TENARWEIR R Gk, b IR b e B R T
% . "NHAYE (hypopharyngeal carcinoma, HCa)&
— MR IR, b P R SR A R
3%~5%, FHIEA WA, BEHEZE. LR
IR &R 10, w8 A AR B Y IBAEJE E. FENG
SR I R HCa i 35 M98 41 2R [P cireRNA 7 41 43 At
Jei R, hsa circ_0008287fllhsa_circ_0005027/EHCa
3% R, JF H e 3L A 45 5 miR-548¢-3p, MM 5
M % J7 A K IR F- 52 {4 (epidermal growth factor recep-
tor, ErbB). Hippoili # [ 3%, S th B 1#EHCat?
Al REAEE M EE/EH . AT W (laryngeal cancer)
Ja, R WP IR DR SR IR 2 4 B T R AR
RV A G R 3BT 3 g J DRLES 0 A W ke R 4
(laryngeal squamous cell carcinoma, LSCC) i # % %
L2, KBl hsa circ_ 0044520 Flhsa_circ 0044529
FELSCCZH 23 /b {2 2 13, T fig il i 3 [ [T has
miR_4726 5pflhas miR_ 4640 5p, %X EmiRNA
R IE, FEL A PRI R L, W2 LSCC
[ AR

Jifi¥E (lung cancer) G4E 4E /N B it (non-small
cell lung cancer, NSCLC). fifiliX (lung adenocarci-
noma, LUAD)%5 2 Fi2i | B8 35 A= 7 I, Tl fe 2=0%,
CHENZE2k I, 7 Jifi 8 4 23 v #hsa_circ 100395
I RIE, 4 imiR-1228, B8 7 FRmiR-1228%}
TCF21(transcription factor 21)J i /EH, M)
I et 40 H 1 12 28 i F2 . W FUNSCLCH circRNA)
RIK R, circZFRIY i 45 B2 0% 38 1L ¥ 47 b miR-
101-3p, {2 CUL4B(cullin-4B)& ik, K% SU#1E
FH123); CircFGFR1[) 1A L, 7 AmiR-381-3pf) i
45, b imiR-381-3p Az H ¥ K CXCR4(C-X-C motif
chemokine receptor 4)[3RIA , B {2 12 J 40 i 11
A N HURE P P4 A T2-1 (anti-programmed cell
death-1, PD-1)[1J7597, 34 I NSCLCHH fa i 25 7 24;
CircSMARCAS 381X N i, i#id miR-19b-3p %
HOXA9(homeobox A9) & #F ¥ F H ). LUAD
t, 5] _E i cireMTO1 B 88 il i F i miR-17, 2
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#1 MiRNA7 ScireRNABIE & R BHIE
Table 1 MiRNA-mediated circRNA regulates various systemic tumors

Szils}tﬁem ?ftffor CireRNA }f:iis{iﬁn changes MIRNA Reﬁrfnlzs
Respiratory system HCa Hsa_circ_0008287 Down MiR-548¢-3p [20]
Hsa circ 0005027 Down
LSCC Hsa circ 0044520/ Up Has miR 4726 5p/ [21]
Hsa circ 0044529 Has miR 4640 5p
Lung cancer Hsa circ 100395 Down MiR-1228 [22]
CircZFR Down MiR-101-3p [23]
CircFGFR1 Up MiR-381-3p [24]
CircSMARCAS Down MiR-19b-3p [25]
CircMTO1 Down MiR-17 [26]
Digestive system OSCC CircDOCK 1 Down MiR-196a-5p [27]
ESCC CircFOXO03 Down MiR-23a [28]
GC CricRHOBTB3 Down MiR-654-3p [29]
CircPSMC3 Down MiR-296-5p [30]
CRC Circ0026344 Down MiR-183 [31]
Hsa_circ_102958 Up MiR-585 [32]
HCC CircMTO1 Down MiR-9 [33]
PDAC Hsa_circ_0000977 Up Hsa-miR-874-3p [34]
Motor system Bone cancer Circ9119 Down MiR-26a [35]
(N CircNASP Up MiR-1253 [36]
CircCDR 1as Up MiR-7 [37]
Nervous system Glioma Hsa circ_ 0014359 Up MiR-153 [38]
CircNFIX Up MiR-34a-5p [39]
GBM CircNT5E Up MiR-422a [40]
Circulatory system AML CircPAN3 Up MiR-153-5p/miR-183-5p [41]
Circ0004136 Up MiR-142 [42]
Endocrine system PTC Hsa circ_0058124 Up MiR-218-5p [43]
CircNEK6 Up MiR-370-3p [44]
CircFOXM1 Up MiR-1179 [45]
Genital system Breast cancer CircTFF1 Up MiR-326 [46]
CircKIF4A Up MiR-375 [47]
Ovarian cancer CircCELSR1 Up MiR-1252 [48]
cC Circ000284 Up MiR-506 [49]
Circ8924 Up MiR-518d-5p/miR-519-5p  [50]
Hsa circ_0007534 Up MiR-498 [51]
Urinary system RCC CircRAPGEF5 Down MiR-27a-3p [52]
Bladder cancer CircPTPRA Down MiR-636 [53]
CircCEP128 Up MiR-145-5p [54]
Hsa circ_0001165 Up Hsa-miR-187-3p [55]
Hsa circ_0001085 Down Hsa-miR-196b-5p/ [55]

Hsa-miR-451a
HCa: FHAYE; LSCC: MEBRIRAN L, OSCC: M FEsiikaniyE; BESCC: & B4, GC: B, CRC: 45 HJlE; HCC: ITF4Niu)E; PDAC: RS
R, OS: B IR GBM: £ B BE IR ; AML: 2V PERE 2 1 % ; PTC: FURIRTL SRIE; CC: B HUE; RCC: B4, PCa: i 51 RS »

HCa: hypopharyngeal carcinoma; LSCC: laryngeal squamous cell carcinoma; OSCC: oral squamous cell carcinoma; ESCC: esophageal squamous

cell carcinoma; GC: gastric carcinoma; CRC: colorectal cancer; HCC: hepatocellular carcinoma; PDAC: pancreatic ductal adenocarcinoma; OS:
osteosarcoma; GBM: glioblastoma multiform; AML: acute myelocytic leukemia; PTC: papillary thyroid carcinoma; CC: cervical cancer; RCC: renal
cell carcinoma; PCa: prostate cancer.
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Gk -

QKI-5(RNA-binding protein QKI splice variants 5)
XG0, i Notch(E ‘5 il #% 2R3, #1HILUADZ
L) A S I TE R, il AR R 2 R M 2 —,
A RPN B 78 5 F A bR A b 3
B, KR KHERE T a7 AR .

1.2 B RS

TH AL A H AR E R S N AR AT IR AR
BN E BT 4 ST 2990% 11 T e e 2
2R YR O 5 IR 41 Y. WANGEERTIFE T fiE % bR 4
i J& (oral squamous cell carcinoma, OSCC)ZH 21
RIL, circDOCK 1B PJTER T L miR-196a-5p7K-1- |
i, BIRC3(baculovirus IAP repeat sequence 3) ik
Ik /b, circDOCKIE i A B 5 2 5 7 OSCCIY 4
o T Ot R 651K 4 P R (esophageal squa-
mous cell carcinoma, ESCC)7E & & J& 9 71 (5 Ltk
e of B WS BEAR, Bk R &, #E IR,
i % 18 circFOXO3 /¢ % 18 i ¥ 47 fbmiR-23a, i
PTEN(phosphatase and tensin homolog)7K*f-, M il
HIESCCH i ¥ £ K 5T # 2%, Ji (gastric carci-
noma, GC)/& i T B &K I 52 i %4 s, /£GC
H 21 HHcricRHOBTB3®), circPSMC3PI%E R A T
W, i ik _EikcircRNA, 01 H #E [AlmiRNA(miR-
654-3p. miR-296-5p) )51k, 3t 5 Mip21. PTENIE
%, IR GCA ML AR G5 St 72, $ i s &
fE. KW B &5 i B W 9 (colorectal cancer, CRC),
A W58 KB, TECRCH Hcirc00263443d % ik, AJ
XTmiR-1833EAT 7 Y42, MM ¥ 4% H X Wnt/B-catenin
T ATHIE 2 CRCAN AR 1) 3% 72 3EFERY; hsa
circ_102958 MY Z 5 GCI %, i H/ECRCZH L+
Fk BT, A ANHImiR-585 2R IA, N g 41
M3 BE 5 I RSP, FRIREIE T [A)—circRNATEAS ] /i
Jed YA R Py ) A AN ]

X IH AR, FT4H A9 (hepatocellular carcinoma,
HCO)K N5 K R 7% 5 S BUL UGS 7%, BT
i O, HAN 28 BRI, cireMTO KR IA [ HCC
S A AT B, miR-97K P ¥ 4 /& 1T 3 I Tiifp21
FIL T, ATl i 3R ScireMTO K, JyiR T
B A PR 45 F . JE IR % (pancreatic cancer)
5 B Wi BEWRIRE, 2 EE 2 N, A
A A7 B BN4% g T 8 IR 9 (pancreatic ductal
adenocarcinoma, PDAC)7E ik i J& HH ¢ A & I, hsa_
circ_00009777EPDACH 2 (1) 3R 1A 5% i, vl il

i 3 47 4k hsa-miR-874-3pf# PLK 1 (polo-like kinase 1)
ISRk, TN PDACHH M 1) A= K AR 2804, i i 4%
HNFR IR by IR B (AR T R AR TR0 SR
1.3 BRRLK

‘B (bone cancer)/& & A T BE BlCH B I R 4
UL B IR, B AR 2 B AR S B K IE 3 fE
IR B2 E A 2k, T 4k A B T8 B B IR AT
RILA IR TT 7k BAREI TN RN R A
Jef PRI AR HH [ cireRN A T 453 H 3 R B cire9 119 7]
I8 1 #8 \) W ffmiR-26a, JF & TLR3(Toll-like receptor
3K, e R, B N B AL R
FEE IR ko

‘B Al % (osteosarcoma, OS)s& Ji & T K & 1) &
PEE IR, A R0RIT R m R R T 11%~30%
AR AR A A7 0, CireRNAME R B Al N Z AN T 1H 2
HOSH KA K IR, tnfEOSA 4 H ffcricNASP/K
& T, I HAE ImiR-12534E [[JFOXF 1 (forkhead
box protein F1)[Ji#E 47, 7] id CireNASP A, 17
HHIFOXF 1 = X OS4H ) AE K AR HEAE L AT BRI
OSH i A AR 2R (R JE PO, [, KrOSZ L i
1% i circCDR lasf I )&, 77 Pk = miR-7 ] 411 i
HH, @3 52 b J7 (8] 5 #% 4k (epithelial-mesenchymal
transition, EMT)3EF2.  BH W7 40 i B 31 %5 07 =, (et
OSHUMI A T=0", kA 7045 5 78 73 i W] 1 circRNA
FEAFEOS K B H P FE 2
14 WERGE

I AE N AR B 1 4% o AN W 3547 35 SRR B I
TAE, AW G RA R K (glioma) s fill
PN AL ) S P PR, R AR A R I SHIZEDRY)
RIVAE IR R 4R 4, hsa_circ 001435915 Eif 5
miR-153% 1% T 4 5%, Ji#khsa_circ_00143597] 2
EmiR-153 &35 7K, HHIPI3K-AktE B P, BRI
JB 5 R A M M a2, AR A S 1 . XUSERE
XoF 1 I 98 2H 43 R T i 2H 23 2 S R ) cireRN A
AT I% 5 BN, cireNFIX )R8 22 1, Ho4p e
RZmiR-34a-5p, & ] HAEHE [MINOTCHI, #nT &%
i L N A CireNFIXZKF-, #Ifi#f]NOTCHI . Notchf5 5
TR, SCIN 5 J6 4 L P A A A A

JB2 J5it BF 20 g S Y 22 8 Y I EF 4 i IR (Glio-
blastoma multiform, GBM), 7& H #X #1482 4t 5 i W
R e, B 22, B T A S A I R 2915
AN AT, WANGZH GBMAL 21 7 3 % PEmiRNA
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4R S5 AT IR R, R BL T R B TNTSEZ K 1
cireNTSEAMY Al B #2245 AmiR-422a, $H) HiE 1, i
H.cireNTSEE 1] /5 iy H A miRNA ) ¥ 45, 7£GBM
o B R AR A, H I E cireNTSE ] g
GBMH —A~ H B 7

1.5 BERRG

FIT A Al Ik B2 240 ke JR 7 2 P 1 s T AT A
SUME#E R [ 1199 (acute myelocytic leukemia, AML)
(R, DR o 2 I R b AR SR I 2 st
SR, BN P KRS P BT DL SR T A v 1)
A Wb AT T AMLI YR IT RS TAE 42 L3 8
Y. ALY £, circPAN3ZEAMLY & 3 R,
It H.38 3 X miR-153-5pEmiR-183-5p ) i 47 15 H,
$£ 15 7 XIAP(X-linked inhibitor of apoptosis protein) ]
RIEIKF, BEAK T AMLAN i % 471 B 2 2 [doxorubicin
(ADM)-resistant] T 25 14 1. 5 4h, YUAN %5 ¥ 7E
/NJLAMLAH R I, ¢irc00041367K i 2% B, & Al
#UH] 2 N AMLAH %miRNA, #1miR-29a. miR-142,
I HE AR AL, I AMLAH M . N R iR
circRNAR] M A [ 77 T8 S 36T AMLAH ffd () 4 1, 42
A7 AML ) Jifyeg 428 i) R
1.6 ARG

IR iR e (thyroid carcinoma)se ¢ & W #) H
PR 1 g, 72 K 2 B Kb, FOR IR AL Sk R
(papillary thyroid carcinoma, PTC) ] & ¥ % K ] &b
T BT 0T, FEPTCH, hsa circ 005812411 K 1A
-, BE8%1E AmiR-218-5pficeRNA T INOTCH3/
GATAD2ATE 5 4, fEPTCK & #EFE b R 4% 50U
TAE F™, CHENZEM@ b b R B e 41 23 40 g
HmRNAFEL [ 8 AT R0 J5 2 B, cireNEK6FI
FZD8(frizzled-8)F &G N, H miRNAH 5 /2 miR-
370-3p, A HCEWntE B, 2 3E F R e 40 ) AR
K 51228, PTCEINTIE BLATF, H 8 4H i 1) 4= 28 A
BRI R, 7EPTCA 4 hcircFOXMI¥I R 1A I
W, T FmiR-11797K 1 B F£ K BL &ZHMGBI (high-
mobility group box 1)id i [F¥E0E, (2 HEPTCIH K JE,
circFOXM 1 7] BE/&EPTCYRYT 19— AN B AR B £
1.7 £ERS:

A REMAGE T AF, EZ2HEER
TEERE LA ARG L. EARER T, FLIRRE
(breast cancer) & 2 BK 201 &KW, KA T FUME B
LR R, A5 EHE R B, circ TFF LYE FLARSE

I 1 R %8 4R b miR-326, 3 IITFF1(trefoil
factor family 1)3 ik 7KF, $il FL R e 1 & AR #
i e P 53— A ceRNATH 4% AL il i cireKIF4A 1
VA REE 38 I 9555 A miR-3 7S Mg 4R AE F, 1 IRKIF4A
7K, X = B 4 LR (triple-negative breast cancer,
TNBC)4H i (1) 3G 58 AT A% 7™ A 4l /R U7 O 5
(ovarian cancer) ) 05 A4 47 AU N15%~30%". N
SR U0 B TS AN R, ZHANGZEUSI6 51 51 5l
Y1 it o 4542 B (paclitaxel, PTX)&E 25 1R 25 P HEAT
W 5t, K BleircCELSR1/E G185 2H 23 iy PTX 4H i
i AIE, 1EImiR-1252[)ifF45, circCELSR IZK-Ff{)F
VAR5 SO S 4 S A BRSO p i T, FEA
L5 O S 20 MR R Ak 2 25 WD U = FE ARG, WO
P S R Im PR YR 9T SR AL PR 10 A

THERLMAMEFLERE L —, B (cer-
vical cancer, CO)f &A= A M HEHPVIR G, A
=y R TR LR R ORI R T R A T,
R 22 WF 7T E FRNAZECCH ) 4F 5 7R
Circ000284™1, ¢irc89245%, hsa_circ 00075345145
W RIMAECCH 23 2 2% B, R L F M se g 42 7
miR-506. miR-518d-5p/miR-519-5p fllmiR-498 3 iA
K, SEBLXTCCHRMIAE K. BT AT i /R
A EECCIIRIT W .
1.8 JhFRFRLG

WA PR 2R GEAT AR 2 B 1R AR AT LA BEAS R4
T2 B UG BN RS2 o B i SORR S 48 i g
(renal cell carcinoma, RCC), FH 41 i )it FE R
PN ) B SR S BOL TS 1 20, CHENAER
O 2 S, FEPTCHY 2 fig #E F JH i) circRAPGEF57E
RCCH Rt A7 7E 235 I, & B4R 4L B s miR-
27a-3p A 5 L FI TXNIP HAE, | ifcircRAPGEFS
K P ] SEHNRCCAH i 3G 58 M # 1 il 4 Y,
B AZ AT CONRCCTILS (2% . 55 Bt (bladder can-
cer) RAE TR b, RA S RFE. HBRERMR,
FLAEAE A AR RS 25U, HEZEOIE L & B, 7E 5t
g 20 23 R R 1 i circPTPRA 7] ¥ 45 AL miR-636, 1]
KLF9(kruppel like factor 9)[F ik, [F]BF it 5 bt Je
AP G5, T 53 AW 7R W, circCEP1287E B it i
FRIE I, 4 EmiR-145-Spfdi HRIEFRK, If
(8] 242 ESOX 11 (transcription factor SOX-11)HIFRIA,
TR 5 I e 40 R R T, A S — A A R S T e
HERERY,
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CircRNAs Circ_00
26344,
MiRNAS MiR-
296-5p ]
g i " MiR-
MiR- ! j ; 183 : MiR-
a1 MR- | ' \ S 153
l bl 1032107 | f Y !
i Vol CBorf :
RICE s Vo / . ' QKI-5 Hippo . / It
[ P21 Wt MAPK / PIK
PTEN :

CUL4B

Notch

ErbB TGF-B

1 BhERAIER S circRNA-miRNA EIE /4%

Fig.1 Some circRNA-miRNA regulatory networks in tumors

AT FIRRAE 9 B AR WA R 3% B, HI 91 e (pros-
tate cancer, PCa)fE 53 1t B0t Mg rh HE 44 28 =17, |
fe R LA 25 B 7EPCar, hsa circ 00011651
ik LA, @it 45 A hsa-miR-187-3pids S PCaZi il 1)
EMTHEFRE, Mfihnik HE #3482 hsa_circ 0001085
2215 N i, Shsa-miR-196b-5p. hsa-miR-451a%5 &,
O W I B UL I 3- TR/ 75 . £ 1 Y8 (phosphati-
dylinositide 3-kinases/serine-threonine kinase, PI3K-
Akt). LA KR F-B(transforming growth factor-B,
TGF-B). 22 2 J5i 3% b & B 3 B (mitogen-activated
protein kinase, MAPK)% {5 51l B, X #6431 HLi|
fR3Z 5 8] W] N PCaff a7 $R A1t 1 B AR

2 NG

1EXmiRN A S cireRN A 455 8 (1 BT 53 BIR
HRXER ), circRNA I miRNA 45 15 F 7 i g o
A 2 546 B TE R R 42 I 25 (1)« BE S BT 78 BOTR N,
AJ A& Bl circRN A FImiRNA [ B [ 58 XL A 18 F 5 3%
SRR A T B A, IF B HecircRNATE
2 /N I g8 wh R AT DAE AT R 4%, WicireZFRANY 7] JE
it miR-130a/PTEN. miR-101-3p/CUL4B %5 i X}
B M AR e AR AR A, T EAER . E

i AE/NAI R P S A S 2 R Rk, K
LI circRNAIL A has_circ 102958, circRAPGEFS
s, fE RS VUMOR, dofitE . K. B SR
L T I R BB 6T R 4% i 9 A 5 52 1) (¥ circRNA-
miRNA T #2 5l B R B 2, circRNA ¥ 45 7E F ]
JHI1IWnt. PI3K. Notch% i #% 5 Wi [ I8 4 A i1 4=
Koo HGFE . A AR BEERE, T I R 4 N 2% 1 T
T sk SR X T A B RN B TR R AR 56 v 15 E
WESZ. Rk R B T miRNAS SFeircRNA T 42 fif 98
(0 A AN R A ML BRI 0 B 5 1 BRI S, [RD A
circRNAH 1] G 5 A il 7 - 1 12 W7 1) 2 4 6 40,
SR IR (R T 4 BT 70 AR R I TR, B s AR VR A
R Pk R R R B T R S U TR P
TER
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