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Abstract : Circular RNA (circRNA) is a non-coding RNA with 3" and 5" ends joined together to form
a covalently closed loop structure,which is highly expressed in the eukaryotic transcriptome. Re-
cent studies have shown that circRNA can act as a microRNA sponge,regulate gene transcription,
and interact with RNA-binding proteins to control gene expression at the transcriptional and post-
transcriptional levels. The circRNA is abnormally expressed in lung cancer cells playing an impor-
tant role in the development of lung cancer. This article reviews the origin,function and mechanism
of circRNA ,as well as its roles in occurrence,progression and drug resistance of lung cancer,and
the potential application of circRNA in the diagnosis,prognosis and treatment of lung cancer.
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BRI T —FhERIE RNA 207, fir 4 0 cireRNA®
HG, XA PREE KA FEREAH RN 4 A b o % 30
T citcRNASTAFELE . BATH T & citcRNA A H
A WE R 3R S R S, N O R RSy O AR
R PR R SR E M . RTTHEE RNA-seq
FARMAYE BB AN &, Salzman 55 #£2012 4F
7 JH o 38 PP 1) D7 12 R AR 22 323K cire RNA (19 5
A, defE, PPN LRI circRNA 7E Z Fhe g n fib
JoE O RGO B2 R G S R AR AR

2 CircRNA RY4F1E

CircRNA R[] F2eM RNA, HOR B4 57K b E
T F0 3" A i poly(A) B8 L4544, 1M 2 iy g i 422 B
B FRAR RNA 43T, R0k 45 48 0l 45 A L 26 1
RNA B g ffe s, CireRNA 76 EAZ T 4



FEE RGN, HE circRNA B KA I 1 % 107 Y 28
PE RNA, W58 % L circRNA 38 HA 241 2L 5 v 3k
FIAER 2l 2 B o i R R, X AHVIN R
A AN ) 41 2R 32 35 4% 40 i 8 78, cireRNA- 35 22 75 ik 41
AR FFHBEBE M LALLM KT circRNA £ ik
K2 HE EJHIY, CireRNA 7776 5 BB 20 T4 9
Seght, UL civeRNA WIVE A IR i2 Wibr &9, 1t
A, circRNA 7 i I8 & D 2 38 8 428 v 2 6 A AT 5k
IR,

3 CircRNA Thge 5 Ri=

CircRNA KL Z WA ARG RE, & —Fh
AETRTT AV B =) WE B IR AT ST, KB circRNA Sk
Rz HA @ ENRE E MRS E AR
J R R EEZIIRE . H AT, circRNA 23028 Fl i 24
WA TE G — . R4 R, circRNA 7] KE4r K 4
2 AN BRI circRNA (exonic cireRNA  ecireR-
NA), W& FHINE T A A M citcRNA (exon-intron
circRNA,EIciRNA), W& F 41 1 5 K ¢iRNA
(circular intronic RNA,ciRNA), HH % # RNA 3t
20 tRNA rRNA snRNA 28381k 72 4 19 circRNA S
HEEHeAVE N miRNA R4, I ¥ 5L A 4
ik, SHCEASGREMEM, SR ks
RNA i 1] BE 4
3.1 1B miRNA HIiE4R

/N RNA (microRNA , miRNA) & 5 B 1) 3 [K 3
REE S VH T, 1T 5 mRNA 52 g P45 4, T
S HE mRNA BRI 45 4 2R o F IR
FE Y0 A% i 3 1k B AR XS0 R mRNA B B RE
CircRNA I H A miRNA B945 A 07, 0l i W it
miRNA, 7524 miRNA 9345 , B miRNA X 3 K 3%
IR RIS mRINA 3R, Hansen 4517
RINFUIN B K o A2 72 1) CDR1as 175 miR-7 (1)
ZEG 1, il i AGO2(Argonaute 2) 8 [ 55 3 55 4 P
W B miR-7, il miR-7 16 M | A1 4 084 mRNA 19 3&
ik, WA WFFE & B citeRNA Sry 1] L 48 16 miR-
138, JF 52 Wi miR-138 3% 1, iX F W] circRNA 7] DA
YEH miRNA (W48 I AR E . A A5 K
BE S 5 e 988 AH 92 1Y cireBCRC-3 1] L B #2 5 miR-
182-5p Z54, 7524 miRNA 45 , ##l miR-182-5p i

P (0 ) 3 K p27 (0 3k 9 0 1 9 ok I g %)
BamES Ok 2 B FSE R W cireRNA-cTFRC™ |
circPSMC32 1 cireSETD3 24 [R]FE 218 14 52 miRN A
k2 5 FE R,
32 ATEEHER

BRI cireRNA 1] 7857 5K LR35 36
Fik, W EIGiRNA T LS Ul /N R A 45 & 7
EIciRNA XJ i 2% A i K5 3 740 5 RNA R4 1 11
g5 G, 1F 1) T g R i 5 Zhang 55 PR L ci-
ankrd52 [ 3EASL N ) ANKRDS2, I RNAi A&
R ci-ankrdS2 #9 R85 , ANKRDS2 3 K i SR %
1%, X B cireRNA fg 252 0 25 A 1 R AG 58
33 CircRNAFILS RNA &5 E8HEEALIE
IhgE

CircRNA 1] 5 RNA 25 & & 1 o 2 At 3F 49 15
RNA HE AR, 78 5% 5 Fn % 53 )5 /K F b das il 36 8 3%
IR A 2 3 PO R RO S R B
circRNA S5 A A LRI, MG 62 12 F6E
fig [a] RNA 2548 H IMP3 4545 19 circRNA 431, iIE
¢ RNA S HE S Y AATE,
3.4 CircRNA FTEIIEEH

£} ncRNA B9 51, circRNA A2 55 555 1
B, HEHIIE LY cireRNA A OB HE AL
(IRES) A #1235 25 11 5T, KK cireRNA B #
PRRR AR FHBA BIREThRE, A TARMEa
IRES 1 circRNA TER S} S2 56 v Al DL iR 2R 1 ™
Legnini %5 20 % 8L A/ BUVLAS P39 8] 7= A2 cir-
¢ZNF609 , circ-ZNF609 HA — 4~ FF itk (1 el 3524 | JF
A LA E T R AR S, AR R AL R
3.5 CircRNA B9 X 5 B& i #1

CircRNA (/L4 A AL 245 . DI T
Bk 8K 74 1k (exon-skipping circularization): /£ mRNA Hij
(LIS RO LRSIV TR VN 73 73 XN AR WINTIR X i)
B FBRR P A — S AN RN S PR E R ]
A I H VIBR T A 9 & I8 WA 7R VR Y cireR-
NA; QW & F X 5K 3l (1 35 4L (intron-pairing-driven
circularization): #B43 circRNA &M+ i P 7% 5
TS AT R IR HANT A, R ) B 4 Sk R i
12, VIR AN & T eciteRNA , ANTIBRFIA N &
TIE M EIciRNA 5 QW & T E R IK 5 1L (intron-

lariat-driven circularization): PN % ¥l 1 % A 4P 3L 5/
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SRR AL Tt GU & S TTHF LA K 373 3 mi iy 11
ntC & 55 I 1F 58 B 57 FR AL TE R ciRNA 2 @RNA
54 A YR 3 9 24K [RNA binding proteins (RBPs)-
driven circularization ]: 5 P& FHCX IR 3l B9 21k 41
2L, 38 ik RBP H1Ak 5 3 Py & A0 B AR A fili
AN B P B FAH BRI, AR i AL I8 A 1)
By H S B4, B ecircRNA 3 EIGiRNA®
1M H AT circRNA (% B A AL A W .7y RNA A&
MY circRNA [ 2 H BiiF 58 5 i 28 10 circRNA i
PLAHIAAR . B 98 % P miR-671 3l i/ F AGO2 [ fif
CDRl1as™ | i — 24 58 & B CDR1as 7KV 1R ] GE /2
i B 428 miR-7 WY, I B T miR-671, 75
Hh circRNA 1] LA S0 a4 53 s B i 41

4 CircRNA EffERHRIEZREX

CircRNA |22 5 T 4125y, e fEsk
AR AT A Bl TR A 0 & 0 TR R TE i
FET IR AL, HEE cire RNA 78 R 41 405 6 38 8§
IR, 5 M 105 35 400G, 30 e 11236 41
HET AR —28 cireRNA 72 i 83 40 M b 3 8
i miRNA W45, 2 5 56 3k | ) g & 44 ) i 5
PEFERFER ™, Hih ¢iRS-7 cire-HIPK3 % circRNA
FEZF R A P RBFw, X A ML
TR $E HERT A R . R B 2 5E R W] cireRNA AT
REAE G SRt St e RVE R BAE I, JFA T RERLH 2
U e (DT G it ) B BRARUAE W i
4.1 CircRNA 7 fifi 72 it & o B9 4 F R ML)

4.1.1 CircRNA 4% 3 A 5% 28 AL 38 75

CircRNA 3 38 1 & # miRNA 1 43 D) G 7 45
miRNA Az Y36 P 1T & 3560 il i 1) 2 a2 i 400 ol 14
YEHT . A BT & AR /N 41 i it (NSCLC) 2H 2L A 4
M cirePVTI 2k 3550 AT RE AL Ry e 5% K- c-
Fos 5 circPVT1 W J2 s F X3k 454 . miBE cirePVTI
A NSCLC 4 4 5 i 7% FR 28, OF 42 i i g
ML T, SRR ] BB cirePVTI #9845 E2F2 15
S FIEEAN T NSCLC #E#2 , CircPVTI 1] LL5E 4+
PE4S G miR-125b ARG 58 E2F2 19 3R35 | 4 F g
KH,

4.12  CircRNA 1% 3k i J% 20 e 8 =
Chen %5 BV %f [t NSCLC #HAB 41 41 % Bl NSCLC
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20 41 R ) cire_0078767 F1 RASSFIA #¢ T ¥ , i
miR-330-3p # -4 . MiR-330-3p 5 Circ_0078767 FiI
RASSF1A HAG 485 55 & , Circ_0078767 1 RASSF1A
() it 2 35 B0 miR-330-3p A9 Ik & 1k & F W H T
NSCLC 2 A 9 3% 1 . 4t o] 300 ik 78 R A2 22 D e
CircCRIM1 (hsa_circ_0002346) J&—Fhk 1 CRIMI
FERANE T 2.3 F1 4 B cireRNA, 75 fifi i 8 vh 2635
W A . Wang ™ 7E MR N IR SM 2 55 39 K W cire-
CRIM1 ] LA id &oF 7 25 16 AE H T 98 miR-93 1 miR-
182 3k SR AR 1 11 1L 410 1) EAT 52 A4 (—Fof o 9 410 1)
DRI F) ) 2, A1 0 it g 40 PR R T 7 I R A g 2
A, R P cireCRIM (9T 98 45 7k 12 25 56 7
FTTNM 431 & 2840 5, $27R cireCRIM1 J2& 5% Wi i fig
i BB B AW IS FE R I X R W cire-
CRIM1 AT LA i) Jiti it s &40 L 7o) 42 28 TN 26 7% | 2 il i
FE VB AE IR YT A
4.1.3 CircRNA 5 i 5% 4545

It 5 240 B R AR RS PR PR AN R i
AP B 5 & A il 9 A RS i BE P cireRNA 3R A H
TP A RIRBARER L, X0 LUS 36 B 1 it s 1996
ST FEAEH Y 5 1] Feng™ & B hsa-circ-0000211 76 A
it P 55 L 25 R0 i 9 200 B R P A R Ak A e T IR R
HLUR W IE# b B 413, Hsa-cire-0000211 FY R A
AJ LA ] il B i B AT R AR 22 4R . B Ab , hsa-cire-
0000211 3 1 f# miR-622 #F i 25 {2 1 T Jili B 98 19 1
MR 28 Ak hsa-cire-0000211 3 i #8 i) miR-622
H b HIF1-a %35 , Hsa-cire-0000211 i i # 5
miR-622/HIF1-oc P £ {1 3F 1 il i g 240 i 14 3 % A
12728, H2# KL cireMAN2B2 B Rl {5 ATt 25 3100 741
H1299 1 A549 Jiti i 40 M (% 35 58 A2 22 3, BEoE &
B cireMAN2B2 7] DL il miR-1275 #97KF-, MiR-
1275 3@ 1 5 FOXK1 878 il o R EVE T, it
Ak, BFFEAIESE B FOXK Al LIYK & cireMAN2B2
o E 175 5 114 200 L R A 22 3 o
4.2 CircRNA S5HhEm 25

HET ST BE AT eIy e in T h Rk
R4 (R 24 ()8 H 45 ™08, DR 25 B 6 B9 e R
HE . Dong™ K IAE NSCLC H' Circ_0076305 -4,
FE TR ) NSCLC 414U 4 v T i o 4 3, ok —
M S5 & B cire_0076305 AT L it 5 miR-296-
5p 44 k5T NSCLC 4 i i A4 . STAT3 B



FE miR-296-5p #1], BHAS T miR-296-5p %5 3 1Y
AT 6, — 25T F W cire_0076305 #Y 3R
ik 5 STAT3 IEAHE, I H. circ_0076305 W] L) i i #t
1] miR-296-5p 2K & 45 STAT3, it 4 2+ & & 0
hsa_circ_0004015 7 NSCLC 41+ LA, JFH Y5
NSCLC & & W Sk A ff 22 45 ¢ B /iR
hsa_circ_0004015 1 =& [ I 41 i 3% g, 39 5 Fi= 2%,
17 35k & 3R FE AR Y A4 A0 32 B A I BOAE T . e S,
hsa_circ_0004015 7] L4 3% HCC827 Xf 7 JE %5 Je 1)
it 2540 . ZEMLH] | hsa_cire_0004015 3¢ 24 miR-1183
HIEE4 , JF H 45718 PDPK1 J& miR-1183 AY#E LA L )
AE I 7 22 B hsa_cire_0004015 B 2 18 H K T
miR-1183/PDPK1 #l 19 4 % . & Z | cire_0016760/
miR-1183/PDPK1 {5 5 # F] fE 7E NSCLC 1) )8 &
AR EZEER,
4.3 CircRNA {EARENEN S FIREY
4.3.1 CircRNA 1 4 i & 69 5 87 o F A7 &4

H i i A 3 7 7K PR 0 = ARG ) ik 93 A A 4
Jfl J&FR DNA 63 miRNA | IfiL 75 B e b s 4 il
H SRS, (EAE S0 0 6 12 W PR R rh 2R 2
ANERAR T R AT LA BEAE A2 W A AR v T cir-
cRINA (1) H 30000 Sy il 98 19 5 092 Wi 5 o) T 8 1 O
I Li 253047 T 92 5] NSCLC f#F 4H4UREA | L
hsa_circ_0079530 7E fili i 4145 w55 1F & 41 8UM H &
KU E(P<0.01), H i 3 2k 78 A [ iR K /N (P=
0.001) F13k [ 45 5% £ (P=0.038) " 22 57 HL AT G 1T 24 7
S, I H. hsa_cire_0079530 7£ NSCLC H 2 i ROC
H <k F AN 0.756 (95%CI:0.649~0.864; P<0.01),
P8 hsa_circ_0079530 X fifi 5 A2 Wi K 3 i B —
FERME, Tan 5505 B EMLA-ALK @A v] £k F-
circEA, T F-circEA {URf 5 PE #3635 T EMI4-ALK
PHPE B3 B 2 Y, R R F-circEA 4 22 1%h 12 i
EMIA-ALK FAPERAYbnEd . Li 58 0 & cire_
0000735 #£ NSCLC ZHZVfndn i v ¥4 7%, I H. cire_
0000735 A5 5 TNM 43 JH Ak 2 45 1= A ¢, 3t
— B WF5E K B cire_0000735 2 42 U T 40 i 1 41
TR MR ZER I TA AT, X T RER R
circ_0000735 %454 miR-1179/1182, M ifij 7E NSCLC
Y b R AR AR YA DiRE . H AT C A BT IE SE TR i
i 41 21 hs_cire_0046264 . circRNA-FOXO03 circ_
0001649 .circRNF13 cirelTCH f£7E 235 N I8, T hsa_

circ_0079530 . circRNA_100876 . hsa_circ_0007385 .
hsa_circ_0014130 hsa_circ_0012673 .circPRKCI .circ_
001569 . hsa_circ_0007534 . circMAN2B2 | hsa_circ_
0000064 circUBAP2 hsa_circRNA_103809 circBANP,
hsa_cirec_0013958 .circRNA_102231 N #% iF 52 7% fili
TR Rk B X 25y F B Ok NSCLC &
TSR I %) W5 AR A W s AR ) 1 e
4.3.2 CircRNA % 40 IR TS 0 5 F A &4

Tl J5 VEAN AT AR BRI I R E RS %
i L RE AT Rk A AR AR E] . Zou B8R I cire-
0067934 7E NSCLC i3 4 2% K 40 M bk 9 A o %
Ko HT R cire-0067934 15 # ik 5 A 17 1) 52 6 A
K, Cox L M AU 43 BT 2% B cire-0067934 1] A Ky
NSCLC &3 AN B T 40 W7 4 8 57 £ 5 PR Su 4514
% B ciRS-7 F miR-7 i i3 NF-kB {5 5 18 ¥ 4 77
NSCLC By 4n At igh . CiRS-7 fy3d & ik 4 Bh T F 4
miR-7 A9 35 , ZE i B8 RELA /%35, RELA fi T
11 54tk q13 I, J& NSCLC H' miR-7 1 ¢iRS-7
AN IS EE D] 1T RELA 19 3% 3% 55 b8 40 A 185 7
REMERA K, CiRS-7 B &AM NSCLC H & %
e S AR, I ¢iRS-7 78 Jili i
T U A A — 3 X, Wang 45 /7E NSCLC
ZHAUHIZH A 2 h %5 B T R cire-PRMTS 35, F H
circ-PRMT5 5 2235 5 5 KA I R/ I R e 39
W LS DL G A R IEAH G, R cire-
PRMTS5 ] LA 55 NSCLC 41 #d A4 4 S Fn 44 9 3 5 i
J1 o XA BEH I cire-PRMTS BT L [a] B %50 965 4 4k
3 4> miRNA(miR-377 .miR-382 il miR-498) i #% &
X EZH2 fgam ), i 30 EZH2 Feak s, {2 i
NSCLC f4 # J&¢ . 78 NSCLC 4 21+ W %2 3 cire-
PRMTS5 #1 EZH2 ik Z [A] i 5 IEAHOC . & W cire-
PRMTS5 J& NSCLC H iy E5 P cireRNA , A] 3 28 94 755
miR-377/382/498-EZH2 KA #F NSCLC By,

5 B E

TEAER , i fiss %k N 2K B0 B I 0 6 i 8 3
I B 2 i 20 LA B A P T 24 45 i) R 3 A AT D ik
— i RIS WG T R BT AL A . CireRNA FE il
T S AR IR HESRRE | FENE 12 8 h B By
A B S e S 1, O iR E JiE rp R A5 R — AR
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AEWpEEIRe AT LAVE A2 i i 6B 0 s 7 S S
SRR AT AR cireRNA 094> TSR ShRE , 1%t
T 1Y IR AH OC miRNA A % circRNA I8 45 i J5
S LR ek | nl LU S H & 2L cireRNA 43, ULER
i JgE R DG 285 5 5 a5 LASH BIIGTT I . AR AT cir-
cRNA 2 Wi it ¥ Ml s I SE Al 2E 1 1 R sk 15 o0 i 11
B

SE3H .

(1]

(2]

[4]

5]

(6]

[7]

(9]

[11]

[12]

Adelman K,Egan E.Non-coding RNA :more uses for ge-
nomic junk|J]. Nature,2017,543(7644).183-185.

Peng Y,Zhang X ,Ma Q,et al. MiRNA-194 activates the
Wnt/B-catenin signaling pathway in gastric cancer by tar-
geting the negative Wnt regulator, SUFU []]. Cancer Lett,
2017,385(1):117-127.

Xie W, Yuan S,Sun Z,et al. Long noncoding and circular
RNAs in lung cancer:advances and perspectives [J].
Epigenomics,2016,8(9):1275-1287.

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

Bachmayr-Heyda A,Auer K,Sukhbaatar N,et al. Small
RNAs and the competing endogenous RNA network in
high grade serous ovarian cancer tumor spread [J]. Onco-
target,2016,7(26) :39640-39653.

Arnberg AC,Van Ommen GJB,Grivell LA et al. Some
yeast mitochondrial RNAs are circular [J]. Cell,1980,19
(2):313-319.

Cocquerelle C,Mascrez B,Hetuin D,et al. Mis-splicing
yields circular RNA molecules [J]. FASEB J,1993,7(1):
155-160.

Luo J,Wang XL,Sun ZC,et al. Progress in circular RNAs
of plants[J]. Hereditas(Beijing),2018,40(6):467-477.[ 3%
WU, EA ) PN AR, SF . R PRR RNA WF 58 2 e []]. 33t
f£,2018,40(6):467-477.]

Salzman J,Gawad C,Wang PL, et al. Circular RNAs are
the predominant transcript isoform from hundreds of hu-
man genes in diverse cell types|]J]. PLoS One,2012,7(2):
€30733.

Wang Q,Qu L,Chen X, et al. Progress in understanding
the relationship between circular RNAs and neurological
disorders[J]. ] Mol Neurosci,2018,65(4):546-556.

Qu S,Yang X,Li X,et al. Circular RNA:a new star of
noncoding RNAs[J]. Cancer Lett,2015,365(2):141-148.
Memczak S,Jens M,Elefsinioti A,et al. Circular RNAs

4’ ® ’@ 2020 jf‘ % 29 )& % 3 # China Cancer,2020,Vol.29,No.3

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[22]

(23]

[24]

[27]

are a large class of animal RNAs with regulatory potency
[J]. Nature,2013,495(7441):333-338.

You X, Vlatkovic I,Babic A,et al. Neural circular RNAs
are derived from synaptic genes and regulated by develop-
ment and plasticity[J]. Nat Neurosci,2015,18(4):603-610.
Fan X,Weng X,Zhao Y,et al. Circular RNAs in cardio-
vascular disease:an overview [J]. Biomed Res Int,2017,
2017:1-9.

Greene J,Baird AM,Brady L,et al. Circular RNAs:bio-
genesis, function and role in human diseases[J]. Front Mol
Biosci,2017,4:38.

Guo JU,Agarwal V,Guo H,et al. Expanded identification
and characterization of mammalian circular RNAs [J].
Genome Biol ,2014,15(7):4009.

Hansen TB,Jensen TI,Clausen BH,et al. Natural RNA
circles function as efficient microRNA sponges|J]. Nature,
2013,495(7441):384-388.

Xie F,Li Y,Wang M,et al. Circular RNA BCRC-3 sup-
presses bladder cancer proliferation through miR-182-5p/
p27 axis[J]. Mol Cancer,2018,17(1):144.

Su H,Tao T,Yang Z,et al. Circular RNA ¢TFRC acts as
the sponge of MicroRNA-107 to promote bladder carcino-
ma progression[J]. Mol Cancer,2019,18(1):27.

Rong D,Lu C,Zhang B, et al. CircPSMC3 suppresses the
proliferation and metastasis of gastric cancer by acting as
a competitive endogenous RNA through sponging miR-
296-5p[J]. Mol Cancer,2019,18(1):13-25.

Xu L,Feng X,Hao X, et al. CircSETD3 (Hsa_circ_0000567)
acts as a sponge for microRNA-421 inhibiting hepatocel-
lular carcinoma growth [J]. J Exp Clin Canc Res,2019,38
(1):98.

Li Z,Huang C,Bao C,et al. Exon-intron circular RNAs
regulate transcription in the nucleus|J]. Nat Struct Mol Bi-
0l,2015,22(3):256-264.

Zhang Y ,Zhang XO,Chen T,et al. Circular intronic long
noncoding RNAs[J]. Mol Cell,2013,51(6):792-806.
Schneider T,Hung L,Schreiner S,et al. CircRNA-protein
complexes : IMP3 protein component defines subfamily of
circRNPs[J]. Sci Rep,2016,6(1):31313.

Wang Y,Wang Z. Efficient backsplicing produces trans-
latable circular mRNAs|J]. RNA,2015,21(2):172-179.
Legnini I,Di Timoteo G,Rossi F,et al. Circ-ZNF609 is a
circular RNA that can be translated and functions in myo-
genesis[J]. Mol Cell,2017,66(1):22-37.

Conn SJ,Pillman KA ,Toubia J,et al. The RNA binding
protein quaking regulates formation of circRNAs [J]. Cell,



[29]

(30]

[31]

[32]

[34]

2015,160(6): 1125-1134.

Hansen TB,Wiklund ED,Bramsen JB,et al. miRNA-de-
pendent gene silencing involving Ago2-mediated cleavage
of a circular antisense RNA [J]. EMBO J,2011,30(21):
4414-4422.

Han C,Seebacher NA,Hornicek FJ,et al. Regulation of
microRNAs function by circular RNAs in human cancer
[J]. Oncotarget,2017,8(38):64622-64637.

Li X,Zhang Z,Jiang H,et al. Circular RNA circPVT1
promotes proliferation and invasion through sponging miR-
125b and activating E2F2 signaling in non-small cell lung
cancer]]J]. Cell Physiol Biochem,2018,51(5):2324-2340.
Chen T,Yang Z,Liu C,et al. Circ_0078767 suppresses
non-small-cell lung cancer by protecting RASSF1A ex-
pression via sponging miR-330-3p[J]. Cell Prolif,2019,52
(2):e12548.

Wang L,Liang Y,Mao Q,et al. Circular RNA circCRIM1 in-
hibits invasion and metastasis in lung adenocarcinoma
through the microRNA(miR)-182/miR-93-leukemia inhibitory
factor receptor pathway[J]. Cancer Sci,2019,110(9):
2960-2972.

Feng D,Xu Y,Hu J,et al. A novel circular RNA  hsa-
circ-0000211, promotes  lung adenocarcinoma migration
and invasion through sponging of hsa-miR-622 and mod-
ulating HIF1-alpha expression [J]. Biochem Biophys Res
Commun,2019.[Epub ahead of print]

Ma X, Yang X,Bao W,et al. Circular RNA circMAN2B2
facilitates lung cancer cell proliferation and invasion via
miR-1275/FOXK1 axis [J]. Biochem Biophys Res Com-
mun,2018,498(4):1009-1015.

Dong Y,Xu T,Zhong S, et al. Circ_0076305 regulates cis-
platin resistance of non-small cell lung cancer via posi-
tively modulating STAT3 by sponging miR-296-5p[J]. Life

(37

[38]

(391

[40]

[41]

[42]

Sci,2019,239:116984.
Zhou Y,Zheng X, Xu B,et al. Circular RNA hsa_circ_0004015
regulates the proliferation,invasion,and TKI drug resis-
tance of non-small cell lung cancer by miR-1183/PDPK1
signaling pathway [J]. Biochem Biophys Res Commun,
2019,508(2):527-535.

Blandin Knight S,Crosbie P A,Balata H,et al. Progress
and prospects of early detection in lung cancer [J]. Open
Biol,2017,7(9):170070.

Li J,Wang J,Chen Z, et al. Hsa_circ_0079530 promotes
cell proliferation and invasion in non-small cell lung can-
cer|J]. Gene,2018,665:1-5.

Tan S,Sun D,Pu W, et al. Circular RNA F-circEA-2a de-
rived from EML4-ALK fusion gene promotes cell migration
and invasion in non-small cell lung cancer [J]. Mol Can-
cer,2018,17(1):138.

Li W,Jiang W,Liu T,et al. Enhanced expression of
circ_0000735 forecasts clinical severity in NSCLC and
promotes cell progression via sponging miR-1179 and
miR-1182 []J]. Biochem Biophys Res Commun,2019,510
(3):467-471.

Q,Wang T,Li B,et al

circ_0067934 is associated with increased cellular prolif-

Zou Overexpression  of
eration and the prognosis of non-small cell lung cancer|]].
Oncol Lett,2018,16(5):5551-5556.

Su C,Han Y,Zhang H,et al. CiRS-7 targeting miR-7
modulates the progression of non-small cell lung cancer in
a manner dependent on NF-kappaB signalling [J]. J Cell
Mol Med,2018,22(6):3097-3107.

Wang Y,Li Y,He H,et al. Circular RNA circ-PRMTS5 fa-
cilitates non-small cell lung cancer proliferation through
up regulating EZH2 via sponging miR-377/382/498 []].
Gene,2019,720:144099.

% @ i 2020 F % 29 £ % 3 M China Cancer,2020,Vol.29,No 3



