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JoR S % VI AH G . cireRNA #3IE W AE 40 B o b s R e e, R WIIL B ARy Iy A= W dn ik W 0 77 . B9 (gastric
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fiff € 1 PCR (RT-qPCR) AHEX 43 circRNA FIZEE
RNA; K, circRNA R Wit 2 2k 2% 3L A ,
It HAEN I Bda D, 38w 23 5 s B AH
KFF); JE, circRNA B polyA B, I ELiil &
RNA il 7 SC e 1) R 2 8007 22 46 £ BR T rRNA (1)
polyA.
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TERZN RNAZ —.
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(FE1d) FIFERL ™ AT RNA (F 1e) drl AL
FERR U ER IR RNA  (tricRNA) " B4k, k38
DNA JH 75t T JE i circRNA MY (K 1f) . HEjA M
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Fig. 1 Formation and biological function of circRNA
BE1 circRNABITF R Y F I EE
IRRRNAMIE AL : (a) PSR F LN 4 G R IKSI L. (b) N & FXTURBI RN & F BAMT I ERfE. (¢) RNASS SRR
SAEME TR, (d) @RS ERG TR RNA. (e) FIARNAYIEIE MricRNA. () FRIEDNAJKEELERA " L FRARRNA. FOR
RNAREY IR : (g~h) HEPEFSRMIATY; () A MmiRNAMELL; () ALHRBPEL; (k) BEEAL; (1) @G FORRNAGEHE I 1
Kl (m) MR ApR G,

G5k, DI ARG, B RYEMETTAE
ARSI AR B ACR , MUERMESN T3y
FIE RNA G S E AL S AL ES T . I, 5

Y circRNA 80% I T JE A #M i - . circRNA i 4F
PRIGAT ARG P A 02 A T,
WA BN BRI circRNA TE1E TA% R A Ak

g 3 B — s AR R R e, JFHS
AR SRR IR SRR A O 0 (’ 2) .
circRNA BEV A 1 25 19 5'F1 3' K ¥, TG polyA J&

ZEPERNA AL, circRNA AN 5 5 4% R 70U it T 55
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Fig.2 circRNA and tumor
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2.1 circRNAEATZS MR IERNA ( ceRNA) )
circRNA FEAE &/ miRNA “Vgh”, HEHE
AR AN miRNA B4 e/ (MRE), I8
iF 5 miRNA 25 6 00 53 FF 5 PE 45 G W B R e 1y
miRNA, 4 PEHI ] miRNA 5 47 R A7 5 45 5,
I 45T Ui B R PR R Gk R U T CDR1 KR A Y
circRNA (ciRs-7) AILAZEA MR miR-7, MM FE(R
miR-7 P, [H]4% 1R miR-7 AHSCHIIE K 1) 35,
X 24 M i 28 70 1) 5 3% 2 RN 25 r AR 3 A Y
i 118 ciRS-7 75 A miR-7 Y MRE #3570 4>, H:
TE5 miR-7 e GRS 5 5 Al RZ 0 il ph 28 1 20 K
FEI i e ] 06 a0 e DN R EA ki
() A J , HE IOy I A8 9 s 4 AR 1R XU % R A
Zhong 55 2 fiff 5% # B circRNA MYLK 1 4 35 4+ P
NJE RNA (competing endogenous RNA, ceRNA)
TENE g rh A F SR . e b 20 P R v 3k
ik cireRNA MYLK 7] DL ZFEAR miR-29 a iR IA7K
-, AR cireRNA MY LK EAT A 1 s80n; , {5
J& miR-29 a ANFZ I circRNA MYLK A1k . Zheng
USSP SR T HIPK3 3% K Exon2 1 circRNA

(circHIPK3) BEfS45 4 9 F miRNA Jf H 4k 3 18
WTELE A0, F S PE4SA miR-124 FF4 ] miR-
124 16 1, A2 2E P 40 i A 39 . DA T 3k 4 e R4
JINT ceRNA W45 ) 52 24k
2.2 circRNAIRKFEEAEERFRIE

circRNA i 15 A [A) 77 28 $58 H R A L R 9 5%
ik: H—, circRNA 5 RNA% G (RBPs) #H
HEE, WSEAIEH M FRE; H T, circRNATE
TERGE AR, 8 N RIS g T AR 5 e
RNA iERCEAT, M T S20 mRNA 1933k, #EMsY
Wi 75 P 5% B %% . circRNA I8 1] L 38 i3 RNA-DNA |
RNA-RNA FIRNA-Z U BAHEAEA, #r 2
A gy IR0 245 T 45 4R PR 19 658 . cireRNA A T 77
fiti . o3 2Kl fL % RBPs 2Ry (10 40 iAo & . 9%
# W, cireRNA A DL £ 22 Hb 5 RBPs (40
AGO =2 ) 254 JEH EAHE 25 miRNA K
3mSR & A= . Lai 45 %) IE B hsa_cire
0047905 #1 hsa circ 0138960 5 H ¢ 74 5t
SERPINBS il GDA mRNA A4 ik BIEAH G . @ik
JE 40 g hsa_circ 0047905 Fl hsa_circ 0138960 Ji7
FAFEHFFIRT M. EALLIMT, HERNST
PP ) ciRNA G & R4 AL R, I BT LiE
15 Pol T ML AH B A R 8 5 SR AR 4 i SE 1A
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FE s (Bl 1g) s AME TN FRIE ] AR 1k
EICiRNA B4t 5 Ul SnRNP &5 S M E Ak, #t—
5 pol &5 A RIESEAIEH % (Bl 1h) . AMEF
SR AY circRNA 7] DL 7524 miRNA . RBP 43 (4]
li, j), [HERIEPTE mRNA FIRM/ER .
23 BFEARMINEE

circRNA B AR JE TAE 4% RNA, {HAWF5E R
B, A /% circRNA EAT B AR IIHE . Wang
4 2240 5 B circRNA FRAETE meA 184, 1 HL7E R
PR 5 3T % AB i BE A2 1E circRNA 119 B35 . Yang
A 250X 10 555 BRAZ Wt Ry 152 I B 240 YR A A AR S
FHAR 4 TF # I 4128061 T cireRNA YREEN I
RNA B3 . Sanger )7 . HLAARFIEAH (23 Tandem
JRFEAEE T, UESE circ-FBXW7 1] L 46— Fh 1))
il J2 J5 968 (1) 3K 14 it FBXW7-185aa. [A] i, Zhang
A 200 JIE WA i s 59 s TP ok 1 SHPRH A 1)
circRNA circ- SHPRH g8 4mfih 2 Ik, WF90 B IR%E
iPNE L N R e o = Y R R TR e = D W 7/
ZEMORTERS 4 LSS 2R RIPRA ), 33X
F5E P — K BB T BR2E AT cireRNA AR, Xt
— 40 B cireRNA 5T B IR A0 A T i ft . Stk
[A]EF, Pamudurti 25 27 3 SR b K i AP A AR B 3k
AHT, BRI T KB cireRNA FHPRER [k £ Bk
1% I . Legnini 2 ' 4 28 % ¥ T ¥£ 4k RNACirc-
ZNF609 i] HH: R E A, ZEH RS 5IA K
H 3 A . Zhang % ! & B Line-PINT AY%6 4T
W H BT LI % Cire-PINT,  Ff HIF2Z Cire-
PINT i i (N FF A BRI AGL A (IRES) SRl %
— N H 87 MR IETR AL B Y 4 £ IK PINT87aa, H
AT LA e IR i e A 2 S . EAh Sun 85 B &
PH circPVRL3 A] LAiE i IRES, JFACFIEHE (ORF)
FmeA IS mEE A (K 1K) . BEEFR
IR, cireRNA EA B A RO RE AT 55 I 4R
HEA AT .
24 Hfhizhae

TELG Y RSB, cireRNA AL /E H
T L 30 38 s HC At A FEAIL ) A& 45 4E H . circHIPK2 DA
miR-124-2HG A s 7E 57 S Je /KBRS 1 W5 K PN ot
RN, PR R IE R A TS AL B Yu S Y
K, circBIRC6 25 T4l it Z He M 4% . circRNA
BT IR AL TRHBT B, AR —Fh = morsr ryaE
i RNA, HIJE AL Tit, FEdt—Enrs.

3 (ERERRHIENIREY

TSR 2, circRNA 7] LIEZ fhigse b &
PR, TEIRRE & A R it R vy s i M 1
98 5L DR A e, DT AR S g 0 A= i bm iR
circRNA HA 5 5k L 2LR_ B Fe sk . Li %
R T 101 451 B AL AUbR AR, WFSE & B has-circ-
002059 7F B g rh S KA, H S MR is b 55 |
WRELEE RS | ) S AR S AR OG , AR AR
AR, PR A B2 Wiis R
Han % D% 40 HF T circeRNA 78 B 40 §E &
(hepatocellular carcinoma, HCC) #H 21 1) 3% ik
T, KB cireMTOL IR IA BB FEIG I IA) 4, R W]
B AT RE A2 R P06 -, IESE miR-9 i cireMTO!1
FH 5B miRNA, & B miR-9 7] DL T i p21, $3
HCC 20 i 3% 58 A= 28 . A 0 5% i 48 il & 200k
RNA 7E4E h A EEAEH (K1) . Tan %5 ™ B
FERIM, G EMLA4 REf= 4 F-circEA, 520
/N2 i 98 240 B A Y5 5, O HLYE EML4- ALK FH
A il 8 £ B LTS v BE RS I 1) F-circEA, R BH F-
circEA 7] fiE/F y EML4- ALK PH: A /)N 40 i fidi e £
ZWtR B . R AR — R R A BRI M2 W
I, MEWFIT s circRNA 76 MK . MEWR . JR
WRNAMIMATh & w AR E e, X SE Rl
circRNA BUAISIE 2T . TS FNAYT IR R A
PibrE P AR LS (B 1m) . LidE B i@t X
JHF 9 A0 B A A cireRNA HEATI T, R 05 1F 3
AL, HAES AR KRR EEH2ZRHE, [
I I35 H BRI R 56 cireRNA FY 5 A5 A5 18 5 g 1l Ok
ISR, FEIAIE 1Y) cireRNA 1] REJ& K H505 12
Wi FA T BT A E AR .

4 circRNAZEBREFHARHERE

B PR DL R, PR A BRI A OC
ST R rhHESE 3 60, Howr s 5 R o A ¢ B
W BRI AR, TR O R g
B, UL 2 R LT BUS Fe bR,
8 FLREAE () 2 AR IR B R S
4.1 circRNASBENAELZRE

circRNA 5 g i & A= F R B A oG, J—
PRI AEDAREY), HREIRITIA, I
AR IT AL T8 A SR . BE 2 AR R ) 2%
A, il 2 100 7548 cireRNA AT A4
girh, JFH IR e i, A B [R5 4L
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75 RNA. B A7 i3 circRNA 5 5 & . i . e
Sl FUMRIE . SRR . B IR . R
IR LR S R B i R R R O (BB 1) L IEAR
K circRNA 7 B 1 1 OF 58 AW 2 . Li &8 B oF
FERI, circ-104916 7E B LKL, H 5 E
THREE . - IR G5 RO, HARRIARE
& T X%} N-cadherin, Vimentin I Slug f¢) #1Jl il £ F
MAE it B R MR 58 . E A 25 57 circRNA
SHAEAEFLFIKEG T A, circRNA 7] DLl 58
G254 miRNA X H A5 & 17845 . Zhang %5 ©7
5% K& B circLARPA B AFAE T A B, it 5
Gk 45 G miR-424 0] E i AR Z ML RS . Lai
205l ok T g SC 5 &k BB hsa_cire_
0047905, hsa_circ_0138960 #/l has-circRNA7690-15
(2235 AT LA S e 240 PR 1S 5 RN 42 28 . Zhou 55 Y
& I circRNA-0023642 7€ B 4V A & h 1
JA . R AR AT DR B i A MG A . AR
Z U T T . IEAb circRNA-0023642 4 1]
DL 35 A1 #F EMT 1B A 7% B8 S0 750 DA A i 5 s 1)
K Sun &5 PO i A0 i R MKN-45 fil MGC-
803 (ARSI E UER , R cirePVRL3 1 35 fie i 15 i
AL AE . Sui s ) K HLCD44 . CXXC5, MYH9,
MALAT1 2 5 ik BE X Al 3 i circRNA Fl miRNA
Z IA] DL % miRNA Fl mRNA 2 8] i A1 B AE 1145 2 fh
P A BE B R K AL A, Ming 5 kR,
circRNA 1] LIAFAE T AN, HaT GEE i A A
Z 5 BRI & X E4FS (YanY, et al. Scand J
Gastroenterol, 2017, 52(5): 499-504) .
4.2 circRNAS BERIZHT

circRNA 7 B 8 fyi2 W bl & #E 2 i VE AT .
Xie %5 ) R F RT-PCR A 127 1] 8 J 20 41 S I 5%
FXTIEH LHEL, 8311 A4l 6 ) e 4 g ik v
hsa_circ_074362 [ FRikKF . 45 R o, HiEA
2. B RS P40 bk H hsa_cire_0074362 3
KACF 2T, IF HHFRBKF- 5k B854
% . W hsa_circ_0074362 ] fE 7 B 9 19 & 4k ik
YE I 5 nl g 2 B8 W AE W AR Y . Chen
45 4R FH qQRT-PCR KM 104 51 e %o 5 988 41 40 K i
S LU 104 491 B X B 988 S5 IR ATRAS R fi A A
H1 hsa_circ_000190 1Y 5K ik 7K °F- . & B hsa_circ_
0000190 7 15 i 2H 20 W 9 £8 2 I A v 9
HFRFACT-S5ME AR . REESH%E . TNM 43
I CA19-9 KA & . X 26 45 5 3% B hsa_circ_
0000190 F] fig /2 B 12 Wr 0 8 B AR 4R AMEAE b ks

Y. deAh, Tang 55 " 3 ey i 2 0 P A A R 51 43
MEATE] TNM 2031 10 4> B 98 58 35 S N R X R
FR) R RS T RE 5 P circRNA 1 2634 25 i . 4%
RWoR, SIEFXTIEAML, B8R 2P cire-
KIAA1244 1) R K FEAR H 5 TNM 23 8 Fnitk L 5% 55
BRI I HAEH & circ-KIAA 1244 38 1] LUAE
9 M2 MM RN B, $87R cire-KIAA1244 1]
B2 T2 W7 1 9 108 BUE 2R 4 AR 54 . Shao
4 19 40 hsa_circ_0001895 7 15 ¥ 41 g v 1Y 22 34
K AR T IR H L GES-14ifl, HAeH i

Table 1 CircRNA and tumor
#1 circRNAFIfHIE

N xik 5%

circRNA % Fx P 2y AR B ik
hsa_circ_0001946 o CDRI B [44]
hsa_circ_0003789 =EE] TSN B [45]
hsa_circ_0035431 =] CGNLI T~ [46]
hsa_circ_ 0076304 ERa] PGC i [46]
hsa_circ_ 0076305 R PGC T [47]
hsa_circRNA_400071 B At i [39]
circRNA0047905 =1 SERPINB5 i [22]
hsa_circ_0004214 it Amotl1 i [47]
hsa_circ_0013958 Jififee ACP6 Fi [48]
hsa_circ 0023404 it RNF121 ki [49]
hsa_circ_0043256 it ACACA il [50]
hsa_circ_0004214 FLIRSE Amotl1 i [47]
hsa_circ_0006528 T PRELID2 i [51]
hsa_circ_0002874 LIRS GLIS3 Fi [51]
hsa_circ_0001667 T HEATR2 iR [51]
hsa_circ_0007915 T e IPO11 B [52]
hsa_circ_0000284 JHF e HIPK3 B [53]
hsa_circRNA_100338 JH e SNX27 B [54]
hsa_circRNA_104075 Ji e NUP153 kil [54]
hsa_circ_0001946 N CDRI Ei o [55]
hsa_circ 0007031 W TUBGCP3 i [56]
hsa_circ 0024169 4 H CULS5 i [57]
hsa_circRNA_ 105055 45 ELAE At i [58]

SYT15 i [59]
Amotl1 i [47]
SLC30A7  Fid  [60]

hsa_circ_0018289 B
hsa_circ_0004214 EElE
hsa_circ_0013339 SRR
hsa_circRNA_100855  SKk3M¥IME KU L [el]
hsa_circRNA_104912  SK3¥EIME Ry i Lell]
hsa_circ_0058106 Sk IR FNI1 L [62]

hsa_circ_0004277 £ I WDR37 Tl [63]
hsa_circ_0035381 4 I PIGB L [63]
hsa_circ_0004136 £ 15 KCNQ5 ki [63]
f-circM9 1 1975 NA iR [9]
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TR AR i IR . 2P F9Y &k B hsa_cire
0001895 1)K IA/KF- 521534t . Borrmann 53 F
CEA #£iA WM. L4, Shao Z5if3# i circRNA
TS H AT B TP Y cireRNA #3514, 2% 31308 4~
circRNA, Hr 1071355 LM, 201 MRIET M,
Hphsa circ 0014717 £ R E RSP B E T
P, JFHAEBmAZrh B SR L i
. 4IZ1CEA FICA199 Fik A K. 534, hsa_circ_
0014717 36 7] AFSEAEAE TARWE Y, 76 B i A v
FAWAER RN A, A T RE R T = fE B i
AR PR EY) .
4.3 circRNASBEMETHE

KRG B AW AR 5 S TR 2R,
B2 B R SRR 22, I & BB 737
BUHAIE 7 ¥, I X 10 2 B {1+ 4 2
L. Zhang %5 " ST IR, circRNA-100269 K H4k
PESAIRIY B AP B0 b T, JRE i
] miR-630 4111 il B R 4l ffg A= <, HR Ui H A5 miR-
630 34 5 circRNA-100269 F ik B i, F M
circRNA 1] DA 1 258 circRNA-100269-miR-630 {55
SRR B2 W AR YT TP R HEAE A . Huang
4 1T FSE N, circRNA-0026 76 B i h R ik
JF ELn e A0 RNA 5 55 . RNAARI, JER &
ik, EETTEBREAEY FUHE, KW circRNA-0026
& BRI WURE [WIR YT A A B AR An R . B
FEHARAW R, EAWTE LML circRNA i
2 150 AT LA BFF miR-21 #1045, A
FE )5 FIRIT B ) 1 . miR-125 /R 8 3L
WE T, ChenZs ) WISE &I circPVT1 HoA 454
miR-125 KT 0 UIRe, 2RSS & M miR-
125, AT 34 5% 20 M (g MG BB RE T . LA, cirePVTI
ALST T B K/ . TNM 230 155 8 bR AR R 1 98 T
Jafebr, JFH#E BN, 5 cirePVT1 LR L
PVTI 3R F A L, A RFRIE circPVT1 Al
Rk PVT1 BB A AR B s, diGA
M circPVT1 5 PVT1 YA KF-AE A 5 98 B9 TS 18
bR M {E . Zhang 55 7 WE5E & P circLARPA 7 B
FEHUPRIB T, 2 B R S A A (Rl A 3T
TG B F . Tang 45 2 BF9E o~ , BB 2K+
circ-KIAA1244 [ R IKREAL, I H 5 B EHE L
AAERIEAC. IWREHE R, HEE R e
SR EEZRIBEVBRARE — 4N, Zhang

A 18RI L R TR A B ) 46 4~ 22 5% cireRNA, 38
153 M AN cireRNA AR Ry =10 B ARG AR S 1 1
Je R . BLUSR cireRNA 76 B I K R R . 2.
1RYT R WE A R E B A A, (T circRNA
(A 58 A WIS 25, B2 AR T 2 e 0F 92 38 AN 45 i
B, circRNA Wi SRR A AE IR A Bl 4 H A7 4
circRNA 35 F R, Rl xfE B 8 K, fr A
cireRNA 5 B R A T H i — LT .

5 circRNATE B & B 50 R B

B circRNAWFSE I ARIMIR A, FAR R WG ik
AN ER 38T T BT %, circRNATE B 9 H
IBFSE H 25563 . FRATTAT LR 4k S e Ay
FES A M e ) R I . MRV . R R
X} HE 24 HP 1) 22 5 circRNA 43 1. ilad PCR ., JFAv 2%
22 . RNA B 55 43+ SE 00 7 ik AT Bk, 43 A
CcircRNA Ff 214 175 D RTIW 240 it 2 437 . DA Rl o o 3
TR B B R S B AT cireRNA I REMF5Y . 8 m i
AYE B 2E DA AT TR A B, 456 RNA I
RNA REETINE . DGR M ZE B 5L . RNAT
F7 52 B ¥R circRNA 5 miRNA 8% % circRNA 55
2B SC R . BeAk, FRATTE aT il i A P15 8.2
J5 43 BT circRNA J& 5 B A m°A &1 . ORF
IRES &5 £ [ B A ¢ oo, F — B F %%
circRNA BIFE A DIRE . HATC &R TIRZ
RCE PE A Br T B S il A (R2, 3R3) .
circBase /& — il ot WAE FIE & T 4 KW
circRNA i 14 2 i 854 e . H Az 80 RIS EE 6
PP cireRNA AR B, 3l S 7648 = ST i List
search #£ 32 circBase 32 ##11) circRNA 1D 5 5§ FE [K 4
XA B AE L, AT AP )40 5C cireRNA {5 &,
W AT AT 451 8, T I O T e 221 circRNA
Al . CSCD J&— M Iigd e 5V cireRNA B4 2 . 1%
BIEFEWET 7TMAER (LiEEEAE)
circRNAZHE . S BR8] T 272 152 P e
PR circRNAs, 1 H.45 1 &P ST Al circRNA Bt
0SS 9 circRNA URIFFE B3 1 451 .
Biti & X} circRNAWFFE AR A, 1% cireRNA fiff
FEECE PR A T ELAE AN BT (9 B R . S R DL R
BHFF R EEEE B35 48 T LUR B SR IR, A
circRNA £ B P WFs ik . FRIKZ . I #ifk
GO S
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Table 2 Online circRNA databases
2 IFKRNATEZ IR E
EAR N B % PMID
Circbank circRNAZE & H0 48 ¢ http: //www.circbank.cn/ 25234927
Circbase cireRNAZR & 4l /7 http: //www.circbase.org/ 25234927
Circpedia v2 VBRI BY A0 W] A8 55 452 http: //www.picb.ac.cn/rnomics/circpedia/ 27365365
CircRNADisease M4 TV S50 S FF AP 45 S circRNA http: //cgga.org.cn: 9091/circRNADisease/ 29700306
TSCD NFNERHZRE R cireRNA http: //gb.whu.edu.cn/TSCD/ 27543790
CSCD e FEAF S cireRNA http: //gb.whu.edu.cn/CSCD/ 29036403
Circnet circRNA-miRNA-gene il 2 [ 4% http: //circnet.mbe.nctu.edu.tw/ 26450965
Circinteractom 5 ¥cit &G 67 s Tl https: //circinteractome.irp.nia.nih.gov/ 26669964
ORF Finder  ## 8 HThREFN https: //www.ncbi.nlm.nih.gov/orffinder/ 11814675
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Circular RNA and Its Research Status and Research Strategies in Gastric
Cancer’

WANG Pan", XU Gao-Sheng”, MA Wei”, YE Dong-Mei", LI Yu-Xuan",
LUO Wei-Ru”, XIAO Yi-Yang”, ZHANG Zhi-Wei"™

(VCancer Research Institute of Hengyang Medical College, University of South China;
Key Laboratory of Cancer Cellular and Molecular Pathology in Hunan Province, Hengyang 421001, China;
DYueyang Maternal and Child Health Hospital, Yueyang 421001, China;
3Clinical Medicine Excellent Undergraduate of Medical College, University of South China, Hengyang 421001, China)

Abstract Circular RNA (circRNA) is a type of covalently closed non-coding RNA that may regulate gene
expression in eukaryotes. The recent application of high-throughput RNA sequencing and bioinformatics
approaches has revealed a large number of circRNAs in human cells. Emerging evidence indicates that many
circRNAs have tissue and timing specificity and are linked to physiological development and various diseases.
circRNAs have also been shown to be enriched and stable in extracellular fluid, indicating the potential of
circRNAs as cancer biomarkers. Gastric cancer is one of the most common human cancers,and its the third most
common cancer-related cause of death worldwide. Despite many advances in the diagnosis and treatment of this
disease, the prognosis of patients with GC remains poor, with a 5-year overall survival of less than 30% in most
countries. Therefore, the discovery of new molecular mechanisms and therapeutic targets that may control the
severity of GC and present a predictive value for prognosis is of great importance. CircRNA has been increasingly
studied in gastric cancer in recent years and plays an important role in the development, diagnosis, treatment and
prognosis of gastric cancer. Here, we summarize the current knowledge about circRNAs, including their
production mechanisms and general characteristics, biological functions, and their research progress in gastric

cancer and problems in the research.
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