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[ Abstract ] Lung cancer is the most commonly diagnosed cancer and the leading cause of cancer death in China. In
recent years, therapies for oncogenedrivers and immune checkpoints have proved inspiring. Circular RNA (circRNA), which
is a kind of RNA with covalent ring structure relating to stages and metastasis of cancer, has many special biological functions
in physiological processes, diseases and so on. Thus, circRNA is expected to be a potential biomarker for cancer prediction and
treatment in view of its high conservation and tissue-specific. However, function analysis and regulatory mechanism of cir-
cRNA in lung cancer come so far remains unclear and limited literatures are available. In this review, we highlight the research

history, formation mechanism, biological function of circRNA and research progress in cancer, especially in lung cancer. We
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mean to provide theoretical evidences and new ideas for researches on circRNAs in lung cancer.
[ Key words ] Circular RNA; Non-coding RNA; MicroRNA sponge; ceRNA; Cancer
This paper was supported by the grant from Science and Technology Planning Project of Guangdong Province, China (to

Hong SHEN)(N0.2010B060300001).

4 FE R B C O G T, 201 54 HR FEEE B & 24
429771, EAET- 228105151, Horpfiigi 2 fo i UL ) e, TE
RSNy R A ez S Sy S E VAR N2 i [ ) E 2
WIZICA RS, AR AEAF R, (X Z16% . A5/ N fili
Ji% (non-small cell lung cancer, NSCLC) FEfififiH i A i UL,
2911 BI80%-85% o 258 HI T A ALY 71677 % 11 fili
FEACBAEL G, AR AR, XTI i 9K 2l R R B A
AR RIR T S8 . #LWEGFR, ALK, KRASSFHR3)
BLPIFIPD-1, PD-L1, CTLA-455 S8 A e s iy s 4 il ),

AR Z] HRAFHITRITH ( No.2010B060300001 ) W1

YEZ AL $10006 )M, AERHL T KA ESABE (VRS Hit)
S10S1S I, FE 7 BERl R2ESER B 24 peg B2 2 (Pl ) COmiRaE
#: Wiyt E-mail: shenhong2010168@163.com )

TE M S B I R 00 ROR 1 3 2 R, gk Rk
T 245 56 (] A el AT TR IR SRR YT ik, M52 A,
TRA R HLBIFFE LA B 0 8 o e 30 S Jo i AF 9 1) 2 e
T BB v R A4 e R R RS IR B, K
TSRNARE & A NIRRT PATZF A #ThRe, 25T M
TSR 2P 1 & A R SR RS AR T RNA (linear
RNA) , FRIRRNARE —BA A I3 Kbk B4, DAt
W R LI AR 5 (RN AGY T BF5E & RIRIRRNAAR 5
W ZIR SMUI R Nase RFF A, 2 HIR $48h DA I, fiif5 1
RERSE AT EAZ AN A i S, FLEA S RS Al
21T B S, I S BN VAR 1 R 12 Wb
YRR T S,

HRERERERERE
www.lungca.org



rp il e s i 20184E 1 A 21 55 1)

Chin J Lung Cancer, January 2018, Vol.21, No.1 *S1-

1 IFKRNABT

L1 W5 Ao Z87045 X, WFSEE A Tim i v T 6l
B AE T-BAT aE LS B Bk | A PRIRGS FI RN ASY
T, 19794, K& 7 AE#) K% Hsu M Coca-Prados M
TEHeLaZH [ 2 L B L5 51196 29 RN A B AT ERIR 4544,
T URUE S EAZ A PR RN A . ZEARI B[] B
HT TR BB AR ELAS I 3] 19 2 38 7KF- AR AR, PRARRN AR
UVETC I RE AR S f 2 sy b T I8 5 A 7% 20124,
Salzman57H FHRNA-Seq i AR7E L HE S bk B 40 i 1 1
P KB E B S . HelaZH ML LA S ARG T4 (H9) Hhs il 3|
KR IR F IR FE SERNAS T, BHILUESE T A2
JR 6 T 4 A 2H 2GR 28 T2 AFAEFRIRRNA . Bl
JERT EJTHIPRMRRNAB A B, EESEAE AR 4RIl 25 7Y
(hg19) | BJE A (dm3) AW YT IZAAAE R = 3
ARRNA, 51K 1 H—Fe i .
1.2 AEJEHLE] RIS T HARRN AR AR T
IR IRAI“Scrambled Exon”, $2/RFRIRRNA S 15 5 5L K]
HMNR ARV R Ja Ser 098 R BIER IR 23 1 36
ARRNAHSMEFHN, W& FERES 5 TR A
X PR AR RNA (R A= AL 1 AS WA it A 9 3R WA R DR 67
JATLAIE A 25 AT AR Bz 0] 85 4% (alternative back-splicing
junctions) M ZMLA]AZ B4 (alternative splice junctions) /™
H: 2R BRI FRARRNALY, 201345, Jeck W4 M
AL IR RRN AR PRI, —Fh B RO Sh 3R A
(lariat-driven circularization ) , B3 RAMNETIMr 45 5408
Wik Ji—FE NS F RO R E” (intron-pair-driven
circularization) , BRPN/NN &  HAMICXHE BURIRZ5 44 Bl
J5 P AR o BT IR BT IR 42 N IR R IRRNA.
20144F, Zhang %A A 4 3L R 4 20 A A EE A4 circ RN ATIE
ST BR TALUH & P8 AT LA A 25 B Ah, W& 71y
HANFHIHRE K I fE . 20154F, Ivanov!2 iz H:A1BA [F]
FEIESE T —HLi . 735h, BF7ERPIRNAZE & 84 11 Quaking
RERSTE I JZ-[0] it 4% 1k (epithelial-mesenchymal transition,
EMT) i FE P45 S HIAmRNA (pre-mRNA ) HRFEN 14,
PEHEIRRNARIERL, 256 BARETE, ARAEFRIRRNAKL,
7 SRR R RRNAZ A LURILZE (E1A) - MR
)BT I FF (exonic circRNA, ecircRNA) 10 (RN E T
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BT EAMICXT (circular intronic RNA, ciRNA ) U1 BF5%
& BRI R NARE BY DA TE A tricRNA (tRNA intronic
circRNA) el teAh, BTN B LR H Y PML/R AR«
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1.3.1 MicroRNAE4H MicroRNA (miRNA ) J&—2Z 4k
HIAEIERNA, SRR 30k 1) B 220 st I A5 1A 7, RERS
TEAHPESE A I EmRNATJHE BEFLRE AR (1811B) 45, S2m 2R B
PP BY 5 J TH 1A 5 20134, Hansen %5 087 A FI/INR
K 5E HFRARRNAZY F-ciRS-7/CDR 1asHE S 2 2 411
HilmiR-7 1238, Bt K BleiRS-7 LS 770241
miR-7 A HF SRS AE 5O s [RIHTE /NS ALH & BEFFOIR
RNA Sry# 102 miR-138 45407 5, - RERR S 145
mir-138AYF I, UESE T FRRNARER 45 5 MicroRNA
FEHR B R IRE, B T IRRNAVE R T e 5% s by )
FIWLEL, PLIT T IREWFFEAYIF 4% . Memczak S5 (9 [ FEIIE S
TciRS-7/CDR1asMicroRNAFZR/EA, IEFICDR 1as &
miRNAFRIRAEGH], ‘B SGmiRNAMEE &I A 5
Y1045 [}, Zheng K AIBA OG5 & Bllcirc HIPK 347

PARIEFEEXF 2 miRNA {H H AU EIRIRRNAL K
WEEAmiRNAMAEH . FRRNAVE R KR AT 4 PEN
JEPERNA (competitive endogenous RNA, ceRNA), ﬁ%%
RIZAT BRI 259, FFEmiRNARIASE, PR B
e DRI 285, Xop NS A BRI A i 2

1.3.2 RNAEESY) TEceRNARITE A ML, KIS
TESEHRRNA R (1505158 S miRNASE Fr 1 25 4, (HIM
RNASHEHMEEE HDA K. 12 Albrecht Bindereif
P2 LA A 2036 o T vl 28 A 0 S B W R VTR R
B, PR RIFRRNA S E 45 S R RiE . B
S % e 12 PP BEIS [MIRNALS & & H (RNA-binding protein,
RBP) IMP345 5 HIFRIRRN A T, IESEHRRNAREFIEE
A TEIRNAE 1A, HoldtZ5: 3% Mlcirc ANRILBE -
PESUE 1254, M ekl peaifb . B J5 B iiE s 1
—SEPRIRRNART DA 5 8 7 A A7 3800

1.3.3 BkfliFE —HLORIRRNAGE S EIE4ISRNAR)
— 25, BRI 9T A & BRI RN ATE ELAZ A 9 A7
FEFRIPETE Bl MEOHIE 5 R, FRRRNA A FEH 1
m6AFIEILIE M. YTHDE3JEm6ARIIR AN E A, AE 5
ARRNAMEMNL R ES G, 555 eTF4 G2 FIH AR Bl 4
K7, MR PR RN AR BHE Y, Pamudurti®E s 7 5L b
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RNABIRE A E B . XA ERRRNAB A 0] fE
BT —RAF HRNAS T

1.3.4 HABIIAE FRRRNAIEAE Y IR 209, /5 Fpre-
mRNA B EZJE #5200 8 15 A 2, SR A2
RERFFAAL TR B B, 75 2 VR AR ST A B R

2 IRIKRNASBhE

WIRRNAS 255 T BRI & L& R,
TELIME RS HALE RS MIBRTEH RGN L RS
PR R R EEAEN, TERAG . SN R 3=
BRI, 7R T IR I A R IR RNAK 2
DI MicroR NARE 43 1 B 07 e 1) A % J vh & 484
L7 ([E20891)  HiiCDR1as (ciRS-7) . circ-HIPK35EHIR
RNATE ZFP S 7 (14 i 2 28 L) R A g 1 5 9 vh 240 =
E AR, AR IIRENLHIBETE 2 3] 1T IZ R
2.1 CDRlas /MXZASPEAASCHE 1 L% 5% ) CDR 1as &
A IE A MicroRNATAR DI REMIFFIRRNA . CDR1as%}
ArmiR-7 ML TR SEAE AR 2R T M0 . IR
Sk ok AR AR AL b & #E B SRRSO, Y R W] CDR 1as/
miR-77E 25 B g . s S g rh 5 AR ) 2241 R B
AW 5T C AR miR-70] LA ELEEAE R F IR A DG A5 3 i
() R, 0K S TR P miR-7/EGFRAIPKB/IRS-1 41
IRS-238 %, FLARIE P miR-7/Pak 1 HIHOX D108 F&HI7E i
HmiR-7/PI3K M Akt %45, #2/RCDR1ash] i £ miR-7
Vi 20 [B) 22 I 955 mi R-7 AH DG 38 38 (o1, 52 e Jogg i A= 0 22 4 7
He
2.2 circHIPK3MRRNASF T circHIPK37E 2 FH 2RI f
JRRIIE & A 2Arp 25 S Rk I8 . WF9% N 52 & BilcircHIPK 3
AT LLES B Z R MicroRNA KR HEAE #5300 : circHIPK 3/
miR-124 76 NG AL R4 A=) 2716 )5 circHIPK3/miR-
30a/F B AE K I FEGEC . FZD4HIWNT2 7615 /R HE
B 10 2y i R v B A E AR5 circHIPK 3 /miR-$58/
HPSE7E B tsm iR AT 58 | (=28 A AL il

3 IMRRNASHHE

A 2o o i i e A I R A S UR A R bk
BT RCT I ERARRNA, EHAE i A B AR D REAIA:
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3.1 EWFREY) YaoZE 8 BAENSCLCH circRNA-100876
o 9 K 5 9 4 UK 0L 85 B A% R MR A3 I D R D, HL
circRNA 100876 iAHINSCLCH & A E AR A A7 Aisf ] B 5t
i o Zhu L) P DRSS R il A g v o HH LA 2
FIRMFIRRNA, HrPhsa circ_00139587EZH 4140 . 1fiL
Hrp ¥ B, B e g R A S
Lo Zhao SIS 40| R A T FrL 44 it i 1 PR 2 2R
FEor AU T Rl T, $RB1300 2 ANFE MR 2 22
SFRIKMIPRRNA, I RT-qPCREGIE T H 54,
SIS S5 RARAE, SR AR 2 WA TR T B
BETIETERIEE AL LuoSE OB 5E T i Blhsa_circ_0000064
TENH R L i R AS49FIHI2297 3 ik i, H
W% A 55 IR TR B 45 R AT N MU 458 I R AR i 4 DT A
P

3.2 DDREHLI Jin S 67055 it 5 9] R Dkt o XoF 2L 174 Jf
FEARGEAFRNADI T, Kl TmiRNA | circRNAFImRNA LA
Je K AR S rna (IncRNA ) , 18 12 138 B & 04, @ 7L
MiRNAK HAR Y P 5 52 4 2%, e 218 0 2B
FRAETIN, AR T e SR TR 4 . Hansen 5 SRS
% FLCDR 1asAE 1 12 2545 miR-7 & 44X g i Ik V), 76
e R A o Wan 25169 %ok 7.8 051 i o £ 2 PR 2 SRR 55
HEHAT Teire- ITCHMKZM, 455 i /R cire-ITCHAE i
FEIRI I, SR, cire- ITCHS &AM DL
M LR IR L N I T CH 5, A5 & 20 it 444
B o A5 R W cire-TTCHA] 78 24 miR-7 Mlmir-214745,
HESRITCHERFE IR, IIHIHIWnt/B-Cateninf 51 %
(R8T o 5000 K H A BAYENSCLCAN A 2 H1299 . H827,
H1975 ., H2170, H520, H1650 - E 6l ] circ-HIPK 311 %
ik, ANCI-H2170% A5 i/, NCI-H1299 % 18 0t e fik.
S FBITENCI-H1299FINCI-H2170H, circHIPK3AELS &
miR-379 WSS R S RAE A K I FIGF LR IA K, fd
NS . A FH A RS S0 Wit /B-Cateninfs 5 1 %,
K Phsa_circ_0043256 % NI, JFREMS 1 HmiR-12520 45
1 55 P RE R (R ARV FH . 0 — 0P 98 R BT T CH L R 3k
Hjhsa_circ_00432S6IEAHIC, $&H1 T AFERE T HINSCLC
hsa_circ_0043256/ miR-1252/ITCHAHAIERTHHLHIT, Zha
LRI 5Y FWhsa_circ_0013958RE 5 miR-134454 R4 41
S D1 (cyclinD1) ROUZRIA

3.3 s 184 Ak, ORI AL I6 UE FRIESE IR RNA EL
AT R ALY, B R R, XA FRIRRNA
FHEEF miRNARLT B B AT A AR R RGN . A
CA ST IEARPRIRRNAK R, 15, T s e
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B 1 IFIKRNARIF RS FIMicroRNA
BEINEE. AL IRIKRRNARR B &I 7R
BEE: NS FREEHEI (CiRNA) .

SNEFR MBI EER IR (ecircRNA). RE
M & FHIHFA R 5T (ElcircRNA)
B:MircoRNAZ & mRNABE{R i H %
%, MIRIKRNAFIRIAmMRNA L& H
MRE & 2 7t (MicroRNA Response
Element, MRE) , BB S HE S
MicroRNA. AT HISEMircoRNAXF
mRNAR 52 R i3I /E A

Fig 1 Formation mechanism and
function of MicroRNA sponge of
circular RNA. A:Abridged general

view for formation mechanism of circular RNA: circular intronic RNA (ciRNA) . exonic circRNA (ecircRNA). exon-intron circRNA (ElcircRNA); B:

MircoRNA could promote the degradation of mRNA through combination. Meanwhile circRNA contains MRE response elements just the same as

mRNA so that competitive binding with MicroRNA is exist. Thus, circRNA could weaken the negative feedback of MicroRNA on mRNA.

B 2 IIKRNASERIE, AR5 FIARNAB ZIIEE B R LIE £ F ThAE, X SHHIIIKRNATE BRI & £ & R & EEMicroRNAB AR ER.
Fig 2 CircRNA and cancer. Some circRNAs have been validated with biological functions in cancer and most of them play the role of MicroRNA

sponge in kinds of cancer.

WA, CABE T R REA R D, T S5
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[ M AN AT . ST o ceRNAPN TR 35 4 HLiT A 52 4%
PP ML R TN AR Z T (WImRNA, FEAE) KFEH
s, Ak, FEHXFCDR1as, circHIPK3Z: B FRIRRNA
Sy PR Z AL A D RERFZ I A B TRATE R 20 T
fEIVIRRNAR R . )5, FRRRNAE R, L i
K HAG B iR 7 TR R IRRNAVE TRNAZG )
WK BRI T s FRRRNAPEYESE AL A AP R
R2FIRI T RO TSR T B e Al . HRTFIRRNARI ST
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