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HE  HIRRNA (circular RNA, circRNA) B—KMAEGIRREEM I RNA ST, J 200 TS0, B HEERNA E
FasZ . circRNA 4 BN R F circRNA . #MEF-P9 5 F circRNA FIIH & F circRNA 25 325 circRNA [ EZIhHE 75 24 1 RNA
4. SRNASSSHEESE . BIRENGE D BT8R % ARk, KREMREENY, circRNA 1575 FIA7E B L4 kR
SR EEZEXEENIEM, circPTPN22, hsa circ 0001772, circCYFIP2, hsa_circ 0017639 Fl circPIPSK 1A 2514 _F I LA K
hsa_circ_002059. hsa_circ_0000190 Fl cireMTO1 55 1 5 15 98 (1 G S AL RE B UIAH OG5 117 hsa_cire_0001313 S552 0 15 98 4
M AT 251 . HEY . i K A A cirePTPN22 . hsa_circ 102958, hsa_circ_ 0141633, hsa_circ_0065149 Fl hsa_circ_
0026344 252 B A2 Wb &8 ; i hsa_circ 0005529, circ-RanGAPI ., circPIPSK1A il circMAT2B %545 7 B8 o0 B RIA) T

FROFTHES o X 28 B A OC cireRNA BOWFFE R A B TIAR B A A B, I8 BRI Ih R IERE

KA IPRRNA, B, AEBIBRER, T
FESES Q53, RS

B R b A H UL T Ak T R
— M, 2020 4F B JH A 1] 108.9 T3 5], FET76.9
T, 530 7 AR IE e B AN FE T B 5.6% F1
7.7%; B KRR A RS S 6, AET R
JE A IR A 447 2 AR e Y R X
2020 4 8 95 57 & B 5 4 BR T & R B
60.3% ', F.HH 4 (early gastric cancer, EGC)
W H AR RER, IF B S5 AL L RGP
TRRERARYE . MAERI B, Bt AR
B, Nk, FHREGCHEGEY) BASRA LE

1979 4F, Hsu 55 2 i HIH - & il B WL 52 31
¥ A= W) 4n B s P ) 2ROk RNA - (circular RNA,
circRNA) . circRNA F A8 IA N /& mRNA Y4515
@l = EFER, PR ARCSLUER T
circRNA A& i B R TR BY 2R 1Y), TR AE AR
AT 2 AFTE I A A )2 DI RE R RNA 43 1),
WAk, FLM5EERM, circRNA TEE ) & 4= Filk
RS B CEEMIER Y, SEGAREY AR,
circRNA 1 b —Fh i 7E (2 W7 . T sl 39000 s 7
Yy, DR R R SRR A 2 TR . T AR,
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FIE BT A FE (1) a N F RO EK 30 i 26
A "y pre-mRNA AN T Ui A4 N & 13 ok LAY
BSE 3 51T A 7 A1 37 19 ecireRNA 341 75 A1 i
FHNE T EICRNA; b, ERIK LSS T
FBEEK 2. pre-mRNA BBV HERT, FUEIN RT3
SYFESZ AT F i 5By AR 2 [A)E i 1) e i 4
MERGEW, HPaE NN ST, EdiE—
LR BR NS T )5 S W o B R R R
ecircRNA; c. RNA %% & % 1 (RNA binding
protein, RBP) & FAfL "*': pre-mRNA F} i+
R i (1) Ui P B i AT AR RBP AR 1 9 7 371 ok

/, pre rgRNA
g?ﬂﬁﬁ*j ?RNA,;: GEH
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EIciRNA; 7 B BR N & 7 ), W & & 0l JE il

ecircRNA, d. ciRNA A [A] T ecircRNA, B &% —
APRR) 2/-5 554, ERIE S NS 7 nt Y
GU FEHICHM 11 nt iy CE & TMHHL . NETF
GU F & Jo M C F & Jo i Wi A AP il— A
WESNETFH . PAARRKEREAERRNAZ,
o, R EEH AT S5 A R ciRNA. 5341, Schmidt
G R R AT R T — Rl L RSFRY
RNA PEHLET, M tRNA NS TRy 854E, X by
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Fig. 1 The models of circRNAs’ circularization
B1 circRNARIRL RS
(a) TERIKENIL: ecircRNAH S B FBEIR ™ A: o SN S48 S S B A 85 LAY 3 BT i LU LR S0 2 URIAZE A mRN AT 81 i+
2ABAIMRNAE R, AR5 078 LB & FIE ilecireRNA, (b) RNAZE A1 (RNA binding protein, RBP) 4Kzh1HIF{k: RBP¥f
PIAMNZE N & 7 BB, (RHRNAMIME, A5 LERAS FIE MecireRNA . (¢) W& FRCTIRENIAL : SMEF VRIS F22 [H] (1

W& T, SNET3FNSE T4 18] (4 P 75 1 T AR BO X JE RS A

BRI I 2wk A B8 9 2 F LUJE i ecireRNABKEICiRNA . (d) FRRN &+

RNAFRME : SEUT N % 5 354 I GU R T P AR 20 S s B CF 5 e o 20 R Y bR R BTS2 1A, SRR 1B 85 70 S s T iR 3 R LU

JEJKciRNA
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2 circRNARAEYIZ I EE Bedhrs, LU 4y SA S ik (152).
i A M) 25 T

MEEWFFTIIRA, circRNA B4 F I REZ

é%_ § _— 7 7 T T <= _ mRNA
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miRNA 4 RN - A ERBP
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Fig. 2 Biological functions of circRNAs

B2 circRNARAEYIZINEE
(a) miRNAJE4E: circRNASHRNA (microRNA, miRNA) £54, GmRNATEHmiRNALN L5 A0 5, IHmiRNAXTmRNARIEIR , (b)
S5RNAZEEER (RBP) 454 : circRNAS5RBPAIEAEHLLBT 1F HXImRNA YR FEEINE] . (¢) BHIFIIAE: cireRNARNIF W 2 Kl 4 1 %,
M E TR 208 . (d) BY4E3e4r . AERTIRmRNADY 2 R, circRNASE I FIR 39 3 AZe vk 0y 3 2 1Rl A 55 4, B ik itk
RNA S circRNA, FEILHR LR =PI, (e) JATHE5% . EIRNAFIUI/MEZ IR (small nuclear ribonucleoprotein, snRNP) 15
RNAZAHHIT (polymerase IT, Pol I1) JEAE G4, BciRNA B 5Pol IMEAEMEME S . WA THEARRER 37 ELIERE
FEE Rt

2.1 circRNAZE HmiRNAE4 miR-7) "', ciRS-7 &AL 70 > PR5F A miR-7 £

KRG cireRNA FEAFAETHMIB . ©F  Afis; JEEAE s FRERL, e diarh
KPR, AL TAMTTT Y cireRNA T LL RHEREWZFR T 24> miR-7, BEAT LIS mRNA 3
5 mRNASEFH RNA (microRNA, miRNA) M GrmiR-7 255005, ImTSEmHERIEKE ' 5
4G AN, £ miRNAES, MJEEE mRNA  — M0 miRNA 45 () circRNA J2: B g s
MIFEA 19 FER] 7524 miRNA B4 1) circRNA 71, FEH (sex-determining region Y, Sry) FJS2ALEF S
fix #L Y 9 & ciRS-7 (circular RNA sponge for  TEF#4¥), © &% A miR-138 i) 16 PR 5F 45 & 100
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A5 18 M cireRNA T miRNA 22 [1] (1 A T4
HE AR AR, ANt TR 28 cireRNA
FER N FIERAL, FrLVEAME R miRNA 73145
Y520 A R

2.2 circRNASRBP4 &

WZ£ circRNA T UL 5 RBPIE B 541, M
WREEME AR AED R PR RN,
circFoxo3 fEf% 5 Z # RBP (UNHk4E 1A S K 7 Al
WORN B BE G A ) 45 G 52 T 40 M N RN o 2
T 17, circFoxo3 AI LA3E i 55 J&] 2 11 A a8 1k e g
2 (cyclin-dependent kinase 2, CDK2) #1P21 #H &
VB A0 4 6 300, e 4 BEL VS 7 GL/S 9
g3 hh, BEFE N B R B, % AH O cireRNA
circAGO2 F ik FiH, HREME AR A K.
circAGO2 5 A&7 R (human antigen R, Hur)
FEAMEAER, f20F Hur mRNA 35538 B X 3%
WAELE, W5 AGO2 g4, il AGO2/
miRNA /319 5 5 8 F A CSE R ik . A
K circRNA KA Hy3G s o i By L A & e . 19l
an, Wang & 2 SCERE B, fF E 9 40 A
circ. SMAD4 1] L5 T A F 4 (T cell factor 4,
TCF4) HHEAEM, SRJ5H TCF4 5L R B EH R
(catenin beta 1, CTNNB1) ZEREE)Esh¥F L, 5w
CTNNBI %55, 10 p1 i F 2 BAJH 1 A i A=
ARG AVE ], 2R R A T g2 S 3 B
HEFRZ—,

23 circRNAS5EEESR

FE LT 40 MO AZ 1) — 26 circRNA 1] DLJR S 55 5%
B, circ-EIF3J #l circ-PAIP2 5 U1 /NMEAZ %
1 (small nuclear ribonucleoprotein, snRNP) %k
&, L5 RNAREGE TR, fEdEgs
S S Y, S5 8, Zhang 5F 1 R BLA L
CiRNA HJ J 53 ] #52 HOR A SE i 2 a5, 0.
ci-ankrd52 HEFE L AL, 0T RNA R A 1
RAFE P S EH o 3X R W] ciRNA X H B A 4
T BA M= EH . i At k8, B
A cireRNA W HA S 1ER], 4. Ding
25 2 % BT ER cire-DONSON 7141 5 92 200 Jfd 1) 484
B . B AR ZE . BARPL]Z circ-DONSON i it
58 /MEEH T (nucleosome-remodeling factor,
NURF) ZEYAHENEN, K5 W5ES] SRY HE
% [H¥4 (SRY-box transcription factor 4, SOX4)
SRR b, JF RS 5, 11 SOX 4 REfEit B
TG T RS

2.4  circRNAS M [E) iR L EmRNA BT AL

Ashwal-Fluss 55 2 & BU1E pre-mRNA (1) 55 $44
P, A 2L cireRNA 3 5 J& 3 o 89 # 55 4 A
circRNA 1% 52 ] B4 HL i Fl mRNA 1) I A 5 2
P EARTE S, DAAESLA A mRNA A=A,
T FEAR AR £ i mRNA (933K, X W circRNA
1 A= W) K A= AT RE J& mRNA p= A4 i) B B Y &
Z—
2.5 circRNAZIZERIE(ER

Yang 55 2 WFSR A PR, N-6-JlR I ILEM (48
7E RNA 73119 A TRAE 55 6 AL N _E i b —A> T 5k
FEP, m°A) fE N RNA I & ML m,
B ML 26 cireRNA BHIRSAE TR, EIRA
WFEIE KB, X Fh meA BRI 2 EA B
HZ K ¥ 4G2 (eukaryotic translation initiation factor 4
gamma 2, elF4G2) Flm°A Zig 4y ——& YTH 4%
¥y 4 % 1 3 (YTH domain-containing protein 3,
YTHDF3) , Jf #¢ H 2 5 5% i #¢ 3 Al 14
(methyltransferase-like 3 and 14, METTL3/14) 4
55 B 25 AR EE—— T PEAH DGR 1 (fat mass
and obesity-associated protein, FTO) fli#il. %4k,
AR KR, Z5PA KA LT H circe-ZNF609
AT BB BT Y, cire-ZNF609 i it P &8
BBERAE A TTHE . DA AR HOm 7 X B i
[T KSR I R AR T AATX] circRNA 3)
AEATAIE, 1T H M cireRNA 7EBEIZ A T A I FH 2
BB R . I, MRS EA BEIRE,
circRNA 1] 43 N 4w 1 circRNA F1 HE 4w 15
circRNA '/,

3 circRNAZEBEIZIEFHNE

H H B 2 H bR s RS2 kR
BB RB r ik U S H R A A F R
circRNA 7 59 kB kb R HZAER,, CA0E
AL BB SWbR G . IRITI, DS
BRI 24 XK.

3.1 circRNAEA BEISHTHIEMIREY

circRNA B A F&E PE A K S50, I
J B W Sy FiREY ™., HERRTFZ
circRNA 75 B4 BE R A SN A b i 7K
S A (£1) . Ma &Y B K,
circPTPN22 7€ B i 4140 . 15 96 40 i A 5 98 F A Il
ik LA, ISR R IEADE, WENE
RS WT A AR S . Xu s Y BFSEIER] , I
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circ_0004771 7¢ 5 ¥ B H FZ & B H h A KRR 2
FER) FE, 2RI cire 0004771 AT 1Ry B RS
) —FET A bR . S A W — 20 R
TAufEhsa circ_0007766 ', hsa circ_0141633 '
hsa circ 102958 *'' | hsa circ 0067582 2 A
hsa_circ_ 0065149 " 7£ N ) —L£& circRNA 7F 5 J# 41
ZUMBE M h A AR 284k, B2 ialE 45
VERRPEINZE (receiver operating curve, ROC) i
1 (area under ROC, AUC) {H # Kk, H
hsa_circ_0141633 () AUC {1k # 0.835, H R HE
(0.845) FFESEE (0.936) #wm, WIS TR I
W B PTE  (carcinoembryonic antigen, CEA)
1B 25 U R 199 (carbohydrate antigen 19-9,
CA19-9) B hsa circ_0007766 Fil hsa_circ 102958
(1) AUC {8 43 51 7 0.704 1 0.74, ¥ F CEA Al
CA19-9 1§ AUCHH ™ *"'; 534b hsa_circ_0067582 1Y

AUCTH 4 0.694, HIHEL R (0.667) FlHf 5
(0.613) fmF CA19-9 (1 R B FIFE T 2, Xk
SIS EE R, circRNA 1] BE 208 7E 1 B I 2 WibT:
B HiAh, AR E R LI, hsa_circ_
0065149 M ZRIAFE H s 2 T, S5ME R .
ZAZZRANE R AR B EAE S,
B, T E R R I 2R AU K T hsa_cire
0065149 FLAZGERY B s br ) B B v ) s e 0
SR, PR R S L g 0 A AR AR
Zhang % B F R AR B oR, HEAYN
hsa_circ_0026344 7KF-5 Jifgd K/ o Ik B 45 5% 75 A
il - ik B 45 -5 %% (tumor node metastasis, TNM)
43309 45 I PR B DR R R A OC 5 B, hsa cire
0026344 I 3235 FR 3 AY AR A A7 R A T i ik
B, SR BT — N E bR R

Table 1 circRNAs may be used in the diagnosis of gastric cancer

*1 BAHFEATZEBEEAcircRNA

circRNA KR Fik AUC RWE R E= BTN
circPTPN22 ALY ETt 0.857 0.780 0.840 [27]
hsa_circ_0004771 ML svis 0.733 0.675 0.792 [28]
hsa_circ_0007766 HR kTt 0.704 0.533 0.833 [29]
hsa_circ_0141633 HLY kTt 0.835 0.845 0.936 [30]
hsa_circ 102958 HL Tt 0.740 0.610 0.860 [31]
hsa_circ_0067582 ek TR 0.694 0.667 0.613 [32]
hsa_circ_0065149 PN TR 0.640 0.487 0.902 [33]

3.2 circRNAEABREATT TS

circRNA 5 B AN g5 . k. (RZERERE
FOG, A A B ECH BEIRIT RS TER A (R2),
Bilan . H AL Rk hsa_cire_ 0000467 i 1
miR-326-3p WG4 AE FITE B i A L & i i
P AE B . Wang 487 B 5% & B, hsa circ
0001772 (circRBM33) i i miR-149/1L-6 i I
H/2-6 (interleukin-6, IL-6) AYZKF, HETIHREE
B, W FRsHEEAL
(specificity protein 1, Spl) Z 5 V7 i e ik & 41
KAF T I ILH TR, B bRk, H
k5 B AR RE MG AN A 6. Zhang
4 B8 R, miR-527 ] 5 Spl mRNA M HAEH ,
P Spl ik 5 1M FE A miR-527 i 45 1) hsa_circ_
0005529 75 B H b 1, Ji i miR-527/Spl 15
Sl IR Spl K, R EE B0 AE KRR RS . Li
G R R, ZRFESMEA3 (ubiquitin-

specific protease 3, USP3) il FibfEit T H A
(RS R R, miR-224-5p 15 USP3 mRNA A H.AF
AT AR USP3 1y 363k, 11 B i 41 ifd  hsa_circ_
0017639 #ik L, i i miR-224-5p/USP3 4l 4 15
USP3 KKK, S HEmEER, 5ok, ALk
W5 & B, hsa circ 0001947, hsa circ_ 0004104 .
circCYFIP2, circPIPSK1A ., circ-RanGAPI .
MAT2B #1 hsa circ_ 0001829 4 7] j& i circRNA-
miRNA-mRNA fli e 45 B i 0 & Az o RS 0%,
XYL, RGN X L BUE T circRNA Y 552
ik, AIRERARR B TR T — MO R
Ti8h, — S B EAROC A T circRNA .3 &
B, bR i RS 4 I 7 1 (metastasis
suppressor 1, MTSS1) TEVF 2 e /e
Li %5 970 5206 % IRTCER MTSST KD 1k B 93 40 o 154
BEFNTRS, 1 hsa circ 002059 i i 41| miR-182 Fll
75 5 MTSS1 335 10 il 5 i 20 i 39 58 A I £

circ-
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Hu % 1“8 % P miR-3200-5p 7] LA B 45 5 Wi A W 2 5
iz 4% 4 % 1 1 (phosphatidylethanolamine binding
protein 1, PEBP1) mRNA %54, 1fif PEBP1 & #iA
NS5 BRI RN F RN
circeMTO1 i i3 miR-3200-5p/PEBP1 % i ¥ PEBP1
KV EHESEER- . P21 G L3 (P21-activated
kinase 3, PAK3) 1ER—Fh22 %R/ In 2 IR, 2
/N Rho GTP fif i) = 22 F i & i [ F . Wang
S5 B0 B, PAK3 YR IAIE N2> 5 350 i 20
B RN REBE T R R, JFIESE T hsa circ 0000190 i
i miR-1252 M4/ EH, i PAK3 /K A i 0 i) 1
SRR

A IE, EPR T circRNA ¥ B8R &
AR JRABAT ) IZ RS . BN, R 3 [ ) —TF
G D IR G T 58— DU R W e 1Y) 5
H £~ miR-21 454 7 15 A9 AN T circRNA g2 51,

miR-21 G Z A NIl sy 1, Hoh e s e sEn
(death domain associated protein, DAXX) J& K
FRbRE AR A, AT LA B s AR M G 5 X e A
T circRNA V3 2 38 15 41 ] miR-21 X H R i #L 8 1
(35 P AT A o) 1 s AR e o . S A, AR KR
B, DUBR cireNF 1 A] 4] 15 96 4t M35 58 A%
cireNF1 5 miR-16 255, I H Mgy H bn i
E| WA A & & 1 7 (microtubule-associated
protein 7, MAP7) 1 AKT 22 & IR/75 & IR B4 B 3
(AKT serine/threonine kinase 3, AKT3) [ #F/K
B MAPT 2 —MUEHOCE H, FEAE B
b RIS, AR B AN T LT 1Y 5
BERR 1k AKT3 55 i 45 2 15 40 Mg 35 58 Fn 43 Ak 55 5
&, FrLA, cireNF1 0] LU i miR-16 25 /E H Jf#%
B A A3 FE A Ak B R SE R ST RO T
circRNA E R B BIGITHE A TE T .

Table 2 circRNAs may be used in the treatment of gastric cancer

*F2 BAHEATBITBERcircRNA

circRNA el Fik ML =BT
hsa_circ 0000467 HIH F HFEmiR-326-3p [36]
hsa_circ 0001772 MR obis PFEmiR-149/1L-6% [37]
hsa_circ 0005529 HH Tt W FEmiR-527/Sp 14 [38]
hsa_circ_0017639 HL LTt P+ miR-224-5p/USP3 4 [39]
hsa_circ_0001947 HR F P miR-6894-5p/ANTXR 1% [40]
circ_0004104 AR 7t P FEmMIR-539-3p/RNF27# [41]
circCYFIP2 A FTt PHFEmIR-1205/E2F 15 [42]
circPIPSK1A HR FF 5 miR-671-5p/KRT04H FIPI3K/AK Tl [43]
circ-RanGAP1 GVl FTt #17 miR-877-3p i T VEGFA )R ik [44]
circ-MAT2B R T A miR-515-5p/HIF-1 o [45]
hsa_circ_0001829 HR EF = miR-155-5p/SMAD2 I i [46]
hsa_circ_002059 HLR TR P FEmIR-182/MTSS 14 [47]
cireMTO1 HH TR i #miR-3200-5p/PEBP 1 4 [48]
hsa_circ_0000190 HR TR 0 H#ImiR-1252/PAK 33 i [50]
circNF1 HA Lt I FEmiR-16/MAPTFIAK T34 [52]

3.3 circRNA N B 2 240 A AU T 25 14

JIEEA (cisplatin) 2 I R I FH A3 1) —
PUBRZGY), (HT AR 2514 (%) = A= B AT 1 i
PISEPRITR, H 2 SECE R RI Y E
A8 A Tk 245 HIL ] E T e A 5 4l Y i 2
—, BE R, HZHF circRNA PS5 62 40 XTI
B gt (23). Yes fHLHE H 1 (Yes-
associated protein, YAP1) MI&EEESHROAR
T 0 e RN 254 G, T Yao 55 0 R, BE

I YAP1 &35 nT H il 5 9 4 B P e iy o, 4
i 245 A4 15 s RE 3 L3R A R R A Y A1 A cire-
PVTI jifi i1 miR-30a-5p/YAP1 4l 975 B 9 40 Mo i) 1
Wi, fRZBFIHT, fEdk B A AT 25 . Peng
A 50 3 Ao R DR R R A AR S R L, A
X ITEAT 25 5 cireCUL2 845 miR-142-3p/ROCK?2 #li
A &, Rho AH & ¥ 2 (Rho-associated kinase 2,
ROCK2) Y5 B E4nfiusf s fiE A ¢, 1M ROCK2
b IR g 2 AL 1 5 T HE R T 0 A G I Y



*720- EMUFESEYIRHR

Prog. Biochem. Biophys. 2022; 49 (4

TR . Zhang A5 7 38 o 1A Y FIAR A1 S B & IR
hsa_circ_ 0001313 7 5 9% 20 i 6 A R 25w B B i)
SV miR-618/BCL2 SE M AL 1. S A IR
B, circ_0110805 52 i 5 Ji 240 L X I U 5 HL3E
it miR-299-3p ¥ ¥ N K & - 6 HE S A i
(endothelial protein-disulfide isomerase, ENDOPDI)
FekA 5 B8, ENDOPDI7E B 98 41 21 F 40 i v s ¢
S~ i == o e R B B 1= R 24
FURZBSAEF, AN nl 0] 5 e 40 %o MU Ay i
& . Deng 48 % B o K, B 418U
circVAPA i I8 IE W 4 g 9, circVAPA

BRI T B ARG TE . R RRZE, T
AT, AE AT 25 SGC-7901/DDP 4 Jifd #k
circVAPA . STAT3 Fl1 STAT3 | ¥ 5 K i 26 3k 3 .
STAT3 Ht [ 55 7] BH.WT circ VAPA 11 2 355 5 19 I
H1Ab B SGC-7901/DDP 4 Jifg () ¥ 51 , 1M circ VAPA
FH PR AR P Va5 S e A G R R it 251 . DAL
oK, circVAPA BEf% 3 i3 miR-125b-5p/STAT3 {55
I A UE B ARSI 2 RO . AR s
W45 5 A 5 B g U e 24 i A o SR AR T
Jinl

Table 3 circRNAs associated with drug resistance in gastric cancer

F®3 S5BEEMZAHERXEcircRNA

circRNA b/ S Fik GIKH] 22 R
circPVTI PSS 7t P42 miR-30a-5p/ YAP 1% [55]
circCUL2 HIH TR Wi miR-142-3p/ROCK 24 [56]
hsa_circ_0001313 R Tt 42 miR-618/BCL2 [57]
hsa_circ_0110805 HH Tt Ji¥miR-299-3p/EndoPDI# [58]
circVAPA AL T 42 miR-125b-5p/STAT3 4 [59]

4 BEMRE

i FAriR, cireRNA BARREMHL . FEK
SRR, E I miRNA MRS . SEAS I R G SR A
MUK S5 RBPEGES 5 BN kL . RIEM
BN, CRINEN SRS ANGI T A
Wi, BT, IR B bR E 2 iR
AR L IS cireRNA R B b5 S T
AR, TTREA B Tk BUA bR REUER . A
R MURRE S5 ), (B2, circRNA7E B 612
Wr bt B — 2l . G, KRl cireRNA HLERA
R 7 s By 5, X BRI T cireRNAE A Prbn i
YIRTZ s Hak, i cireRNA 51T B 82
() ] 55 AT SR T BB KFE AR SL IR S0 F o[RBT,
cireRNA 1E R B IR IR YT S WA — ) B, 7EHR
K cireRNA 5 B R, Ko X dmid
JEAAK cireRNA BMERER o SR, FFARTA
circRNA # HA HEEARAE ], A D H cireRNA X 3t
Y6 miRNA BA P mgsa a0, B 5
()T SR AR TR 2 A SE IR AR k. 534k, H
Fi & PR S T B I3 HH 54 circRNA FR % S35/ FH A
FRAE IR A

HAK HATXT cireRNATIRER TR0 T g, 5
15 75 G B 58 H o F AL, RO R A G

circRNA W FH T B IR Y7 MG R BT 58 1 45 R AR 5
DL R T I circRNA 5 B 8 & 42 &R
BEZR, dE— [ circRNA 5 miRNA 5 RBP /41
2%, EATEH circRNA FIVEFIALS . ok, &
A3 EL I HAE cireRNA W HI TR, 38 A TR Y
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Gastric cancer—associated circRNAs as new biomarkers and therapeutic targets of gastric cancer
(a) CircRNAs in plasma are new type of diagnostic biomarkers of gastric cancer. (b) The aberrant expression of circRNAs in gastric cancer cells play
a crucial role in the occurrence and development of gastric cancer by regulating cell differentiation, proliferation, metastasis, etc. These tumor
suppressing circRNAs and tumor promoting circRNAs may become new therapeutic targets of gastric cancer.
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Abstract Circular RNAs (circRNAs) are RNA molecules with closed ring structure and are widely distributed
in various tissues. circRNAs are more stable than linear RNAs. They can be divided into three categories: exonic
circular RNA, exon-intron circular RNA, and circular intronic RNA. The main functions of circRNAs are acting
as a sponge of microRNAs, binding to RNA binding proteins, affecting the formation of homologous linear
mRNAs and regulating transcription. Besides, the latest research found that some circRNAs can directly code
protein, which changed the impression that circRNAs only act as noncoding RNAs. This may provide a new idea
for future studies of circRNAs. In recent years, a large number of studies have shown that the abnormal
expression of circRNAs plays an important role in the occurrence and development of gastric cancer. The
expression of circRNAs in tissues, plasma and exosomes is variable between healthy individuals and patients with
gastric cancer. Some gastric cancer-associated circRNAs are more sensitive and more specific than traditional

gastric cancer markers. For example, hsa_circ_0065149 level is significantly decreased in exosome of gastric
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cancer patient, while the levels of circPTPN22, hsa circ 0004771, and hsa circ 0141633 in the plasma of gastric
cancer patients are increased, indicating the potential of circRNAs as novel diagnostic markers for gastric cancer.
Studies on gastric cancer-associated drug resistance have found that some circRNAs including circ-PVTI1,
circCUL2, hsa circ 0001313, hsa circ 0110805, and circVAPA affect the chemoresistance of gastric cancer cells
through the circRNA/miRNA/mRNA arises. The main functions of circRNAs are by acting as microRNA sponge
to regulate the expression of targeted mRNAs, functioning as tumor promoter or suppressor, thereby affecting
gastric cancer proliferation, differentiation and metastasis. The aberrant expression of circRNAs plays a crucial
role in gastric carcinogenesis. For example, circRBM33, one of the gastric cancer-associated upregulated
circRNAs, upregulates the expression of interleukin-6 (IL-6) through miR-149/IL-6 axis, which in turn promotes
gastric cancer proliferation. Hsa circ_002059 inhibits gastric cancer proliferation and migration by inhibiting the
expression of miR-182 and inducing the expression of Metastasis suppressor 1 (MTSS1). In addition, hsa_circ_
0005529, circRanGAP1, circPIPSK1A, circMAT2B, and circMTO1 may be promising as novel targets for the
treatment of gastric cancer. The results of studies on gastric cancer-related circRNAs are helpful for us to
understand the mechanism underlying gastric cancer occurrence and provide basics for the diagnosis and

treatment of gastric cancer.
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