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Roles and mechanisms of circular RNAs in lung diseases caused by environmental exposure
LUO Hangjun', BIAN Qjan™ (1. School of Public Health, Nanjing Medical University, Nanjing,
Jiangsu 211166, China; 2. Institute of Toxicology and Risk Assessment, Jiangsu Provincial Center
for Disease Control and Prevention, Nanjing, Jiangsu 210009, China)

Abstract:

Environmental exposure is an important factor in the occurrence and development of various
lung diseases. Circular RNAs (circRNAs) are a class of noncoding RNA molecules, which are widely
expressed in eukaryotes, and have been proved to play an important role in the occurrence and
progression of a variety of human diseases. Studies have shown that circRNAs are closely related
to various lung diseases, and have been used as diagnostic and prognostic biomarkers and thera-
peutic targets of some lung diseases. This review briefly described the physiological functions
and molecular mechanisms of circRNAs, and summarized the regulatory mechanisms of circRNAs
in lung diseases caused by environmental exposure, in order to provide new ideas for the research
and application in related fields in the future.

Keywords: circular RNAs; lung disease; environmental exposure; regulation; molecular mechanism

FIK RNAs(circular RNAs, circRNAs) & — R M IESRES RNAs(non-coding
RNAs, ncRNAs) , FIE T ZMEZEYH, H 5imiEH 3'1%% A BHEERRIFR
#5119, A5 RNA IZERIMIIBERISZIN, RIXFRE B AR5 R, s T —HNEH
EYEBRARMNEE, BIUFAKE circRNAs TEEIBHRIERSPEEESRE,
H5 ZMERFRIELIERAXY, RILFZHRMREA circRNAs 85 ZFHE0%
RHAELRRE, BIEFE SR BES RIS, R circRNAs TEE A
BOIEEAL &, IRRAHERERAVIZ T, FEFa T NEMREYXIFEREEEX
ERNTFREEER X,

1 circRNAs BY4ARRFN4EIETHEE
1.1 FREILE S B R 4

B E B —LE circRNAs 2 5 NG AR IE 58, 540 circ_0039411 £ & L
(neodymium oxide, Nd,0,) IlHI A2 & R4 HBE ZAREIGIE R A 1R R B2E
Y, SiNHI4RRELFERT A, circRNAs 7E 2B & T IE™, SAT, circRNAs
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TRAE] LA 3 4 B 12 58, circ_100146 AT AT B0 A F
3b I E 3(splicing factor 3b subunit 3, SF3B3) {E# &4
{89 HBE 4RREILTE", KRB, FLE circRNAs £
R AR R, ZIE(EREIER, circTP63 183 LY L
& M1 {E i# B 8% 1K 40 B 22 (squamous cell lung cancer,
LUSC) Byt B, X LR SR HE RIZREBA, circRNAs BERZ I
AL TE, IR RS E RN A RS 5 MR A AT
KB
1.2 FANRERNM

BRFIERR, circRNAs RIS 54N R BN Z, 1% &
F(nuclear factor, NF)90 #1 NF110 R E R FHEF=
R B f5 R 5 % 5 {518 RNAs( messenger RNAs,
mRNAs) 25 & F DI EENIE, M circPOLR2A BV RiX
SFM_E SRS mRNAs IE S, SBEURS S HI1E
58, SN, —£E circRNAs I LIE S EBBEE R— —
MIASE S SR, FHIHIEEY, AR
B BR o 5 A IR HHBEBY, circRNAs X ER N LB B
iR, BUEE MBS R, BEIRERN, circRNAs tH&
S BRI RZENE, circNDUFB2 A EUE NS
9%, { &Y IE /)40 B Al 728 (non-small cell lung cancer,
NSCLC) Byt /8", T circUSP7 MI7E NSCLC HiES D8’
T HRETHEERERS, (Rt e ki, LU ERRZRERER, cir-
cRNAs TR RN AR IEEZFA.
1.3 AT EMRHMEMER (reactive oxygen species,
ROS)

circRNAs BETE BB | W R LA &z ROS FE AR R &
ARV TITNEE, T SIS, F140, circ-0SBPL2
158 7 & MANR Z (cigarette smoke, CS) 175 §AY HBE 4
R LRI IR 55 circANKRD11 7E €S QMR A9
BRRAEF LA, (€3 rROS =4, HiAT AL
BARAE & M™; T circHIPK3 BY S RIA TR |
HEFSHRBARE AR RAT, XL
AR KREA, circRNAs BT EURLHH TS ROS 7=
4, H#HMIET ROS S HIREIR G X E R Mo

2 circRNAs B3 F1ERMLH
2.1 circRNAs B R RAEF T

circRNAs R H 4 s M1 59 1% 75 AR [E, Bl 3 9 9h
B F circRNAs(exonic circRNAs, ecircRNAs). N & F
circRNAs(intronic circRNAs, ciRNAs) flI A& FRISNE
F circRNAs( exon-intron circRNAs, EICiRNAs) =fhF &
T BY(E] 1A), ecircRNAs =4 f5 F Eiai it I A B A,
ciRNAs #1 EIciRNAs T 2R B FAHARZPIHSE5ER

HYEE RN BT E 1B), EICiRNAs BISNE F1RB"1E
Na&FZiEift, 5 vl MZAEZE R (U1 small nucle-
ar ribonucleoprotein, U1 snRNP) 1 RNA Z2 5 &8 1I(RNA
polymerase II, Pol Il) TEFEAE RN B FXIHEEE
BHEH#HEFEAERNEZR; Lo, ARZF cir-
NAs B BB EMRIVER, 140 ciRNA ci-ankrd52 BETSER
EHHERMARS ol | EREESWESHIERIAE
Pol Il ZEEHLH], TEHFAERREFPLEFINIBIT(E
B™, —&B4 circRNAs XA AT E BRI E F mR-
NAs 89553,
2.2 circRNAs {E 79 f /)y RNAs( microRNAs, miRNAs)
SR

K Z L circRNAs 1T 40 B 7% A 7= &= 5 #% a0 L1 B 48
AR, T REKFERIZREITIER, HRKRER, circr-
NAs B] E 7 52 % 14 R R RNAs(competing endogenous
RNAs, ceRNAs) , B3 5 S MEHIZE S miRNAs RIATH
EERRRIEY, XTI M FH 45 S miRNAs BITDEE
WA miRNAs /B4R (& 10) . EIRER BTN SR ZE
JA, circRNAs BYIXFE R # T 72 iRE, circBbs9 1E/
miR-30e-5p /848, &5 I Y (fine particulate mat-
ter, PM, ) iE S B EB R EY; circCDR1 fEA miR-7 /&
8, 85— | (silica, Si0,) % S B9 Bl 4F 4 1 Y,
circ0026344 £ miR-21 7848, 85 CS IFSHFHSBF,
A, circRNAs 5 miRNAs IS S TZR T EE /Y ceR-
NAs TEIE WL, RIEZMESHENEMFHEHS5E
15 B 22 P A SR i
2.3 circRNAs SEBREEER

circRNAs AJ 5 RNA £55 2 H(RNA binding protein,
RBP)HE EERAHEMETHEE™(E 1), B4, circ-
PABPN1B] AR # M & & AHRE R, N A E
PABPN1 mRNA FRiX, R IRAAAEIETE"; circFoxo3 S54H
BB B & B R #1UES 2 (cyclin-dependent kinase 2,
CDK2) FNZAAR E HAZE B P HIE F p21 B E1ER, FEAR
circFoxo3-p21-CDK2 B &), L& 4N B8 A H i i2 sl
circ_406961 5 BHRE N E LR F 45 S T 2(inter-
leukin enhancer-binding factor 2, ILF2) & B E{EHA,
T PV, FESHAER R 2R BEAS-2B A
ER RZ%; circHECTD1 5 & 12A BIEF#E CCCH B (zinc
finger CCCH-type containing 12A, ZC3HI2A) E R4 A,
B85 5i0, FSNERMA T, BIELA W, circR-
NAs BILUEE 5 & B REEERIBHEAIZEE 2 IEINRE,
2.4 circRNAs fRESENIFER R

T SRR 5T & I3 LE circRNAs BETE A AE R 4R 1D
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MEERR(E 15, BiPAEEZEYHR, AER
EBAZ B K #H N\ 1L 2 (internal ribosome entry site, IRES)
Y circRNAs B] LATE (R 5B 2080 3%, U circZNF609 B
B ARIERE, EFin D 7 8 & EnEEFNE
LEZEF, ST RMIE IR I N A B E
HEP AN, &8 Ne-FRERRE ( N6-methyladenosine,

5’ss

HIA(SfE RNA

HNEF circRNAs SMNEF-EF circRNAs

¢

T

™\

EHR

D /?8

y |
Q 0 Q Ul /ViZiEIZE
RNA REES ||

m°A) & 1 il 52 BY circRNAs B @13 YTH 45 # 15) 5% ik
EA3EEMRRBAT, BoELRMIEIEY,
XL & WK EA, circRNAs B] LLIE T IRES 3% m°A SEI
EHRNEE. A, EXHREL FELME, 2
AW, BIEERNREATE, GRFHE—FH

3'ss

DNAs

HIA{SfE RNA

A& F circRNAs

\\\\/ B
147\ RNAs ’”bx

©

7
m S15 RNA
%6"};
‘Q”.u RNA £5EH

[E] A: circRNAs BOREIE R EAR=E=MEEIE; B: EICiRNAs Al ciRNAs EEBEZETHEZT, B5ABERERNER; C circRNAs 1E
9 miRNAs 7848105 miRNAs JE1%; D: circRNAs 5 RBPs AHE{EF; E: circRNAs 4RF3EIRE A,

1 circRNAs & F1ERH&

Figure 1 Molecular mechanisms of circRNAs

3 circRNAs JEEIF 15 5 B R BT R %7
3.1 circRNAs 51155 2B XS &R

IR RSEREERNEKATHRE WERZ
— ERHWEALRER, HP IS M EEMMER
(chronic obstructive pulmonary diseases, COPD) . AiifE.
EinFIEMMEBERRNRERERIERANMFRR
ZHEEERNFE, EEMZER circRNAs HFE5
F_RNEEARBEMBERIEETFSER
FRIKXH circRNAs™, BB circRNAs EE P RIS B
o IR YR 2B E L WA SRR RAIER, F140,
KRS PM, s BEIE R EIG, fisTef(b, BEEIE AR L
XS IR cs 2 copD B AE R BHNEE
BRERER; sio, BESHAAT 4L, 2 IHRYHE
R BERERY, FRSRYBEBEBSRINIERM
BERRE, EFRE1E circRNAs IR E RIK, B
X7 circRNAs £ R [EIF 15 A & 2 B M A S F %%

SEFNERM T MBS,

3.1.1 PM,. KRS EY PV, ERESIEF A B
RIASBRATHERANKEE, BETF PM,;
Al 5| A RERE. BN, REINEEREFURSE
EREMNNE, NTTES SRR RSHRR X4
NERREREE PM,; G#H T2 ERERA D,
I 142 4> circRNAs TE/NR AR EFRIX, &
BH circRNAs 7£ PM, . I SHIFMSHR TR e RIEEE
BYIBIEER. ZIWAARIESE T circRNAs {EAIF IR R EE
HRNDF, &5 PM, BRHNRBRE, B ERER
circRNAs AJTE AR SE LR FEUE SR EEX
T, BIET R ES-2(cyclooxgenase-2, COX-2) . ILF2
MBARNE 11| (interleukin 1 receptor 1,
IL1R1), 5|#E STAT3/INK &R T AZE F kB(nuclear fac-
tor kappa B, NF-kB) I8 B& BUE, SEARBHARER
FUe 8 MK 1), HF NF-kB W ZRIRE, © 26
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RIERNBIXBEIE S8

B, circRNAs X E B EIE AT 5E
BEBEEER N, COPD SHEfIE M R EZTIMEX, K%
MERE, DIBESFHERN
i, 3R AT ESRERY, E—IHRH,
PM,, BB T EREHEF copd /NR G, circBbs9 7E 4

B3, #MapisE B INE =

& 1 circRNAs 7R R BRMENHR AR R PEIER

Table 1 The roles of circRNAs in environmental exposure-induced lung injuries and diseases

A/ NE AL A i, 83D circBbs9/miR-30e-5p/
Adar HIEUE NOD R AEAEHEMWIHEXER 3 X
TE/MAE, FIERA PM, , ZEEENNRIT copD /NRATER R E
IR, X LERRF 3T R BA circRNAs 7E PM, s iE R IS8
RIAEM AR COPD V&R 4 & B EIFRAEIER,

ISR iEESLI CircRNA NFERE RIERI/EMER ik
PM, 5 BB A IE circ_406961 ILF2, STAT3/INK MR FE R R 126]
CircTXNRD1 miR-892a/COX-2 - [36]

circ_104250 miR-3607-5p/IL1R1, NF-kB — 137]

circ_0038467 miR-138-1-3p/NF-«B — [38]

COPD circBbs9 miR-30e-5p/Adar/NLRP3 SRR E R N, SRR E [20]

fifiZBDDR circ_Cabin1 NHEJ DDR [62]

cs BB 49 circ_0035266 miR-181d-5p/DDX3 MR IER R [63]
FigF L1k, circ0026344 miR-21/Smad7 LR R E B [44]

ikt circ0026344 miR-21, PTEN/ERK RAR F A AT [22]

CoPD Circ0061052 miR-515-5/FoxC1/Snail EMT [64]

circOSBPL2 miR-193a-5p/BRD4 MRAT . RER NS [12]

CircANKRD11 miR-145-5p/BRD4 - [13]

hsa_circ_0006872 miR-145-5p/NF-kB — [65]

circ-RBMS1 miR-197-3p /FBX011 - [66]

circ-HACEL miR-485-3p/TLR4 AT RERMNAEWEIE, 4REE 77, ARG [67]

circ_0006892 miR-24/PHLPP2 ABA TR R B [68]

Sio, By Bt circCDR1as miR-7/TGFBR2 EMT [21]
circHECTD1 HECTD1/ZC3H12A EBRRARIE, AT LRI BT [27]

circHECTD1 HECTD1 MR ARTEREFEL, EndMT [48]

circ-012091 PPP1R13B RRET AR R I SE AN [69]

circZC3H4 miR-212/2C3H4 E RS, AT, EEMEE [46]

circZC3H4 miR-212/ZC3H4 EMT, 4Bff [47]

BaP FihfE circ100146 miR'aGH; 3:;R_615_5p’ MIILTERER 6]
hsa_circ_0051488 MiR-6717-5p/SATB2 RR M LR [51]

circ_CARM1 miR-1288-3p/CTNNBIP1 AT [52]

Circ0006916 miR-522-3p/PHLPP1 FIMABRE A ERHIZ. JHRRIETE [53]

cd e circPUS7 miR-770/KRAS EMEIETE, T, B [55]
circ-SHHPH miR-224-5p/QKI EMT, 4BRRIE5E. T, 2% [56]

Nd,0; PR 4 fE circ_0039411 miR-93-5p/STAT3 MR EREE. AT [4]
circ_0000638 miR-498-5p/NKRF MR ER K [57]

[FE]ILF2: BN RILR FESEF 2; STAT3/INK: ESHREMBERBCEREF 3/c-Jun SERIGHES; cox-2: FAMES-2; ILIRL: BNE 1 2K
| ; NLRP3: NOD #¥ZAMEHLMIHIEXRER 3; NHE): JERIVRREHEE; DDR: DNA #i15R i7; DDX3: DEAD-box RNA fi#fiEES 3; Smad7: A
SERS 9T 7; PTEN/ERK: A% 10 SR EARRRLNBERE/AMMEIMNETE L MES; BRD4: REMIFEH 4; FoxCl/Snail: XLIEEHA C1/1R
4ZER; FBXO11: F-box ZH 11; TLR4: TOLL #£321K 4; PHLPP1/2: PH £ E SRRV EE S L MRS 1/2; TGFBR2: HILEKEAF-B
Z{A-2; HECTD1/ZC3H12A: HECT I3 E3 2 R E HEIERS 1/8 12A BIEFE cCcCH BY; PPPIR13B: EHFEERES 1, AT (KA F) L & 138;
ZC3H4: & 4 BUSHHE cCCH BY; SF3B3: BI1EEF 3b I 3; SATB2: E& AT BHIERMLESE A 2; CTNNBIPL: EIFEH B ESEH 1; KRAS:
HENERSEERBIRY; QKI: quaking B H; NKRF: NF-kB #1%IEF.

3.1.2 €S CSHERZMBUBKEMR, 82N
EREMEE, TILEIYELINIE R RITRFIEE, 8
BEIERR T R CS SAiEaI LI BE R, cs IR
ZCcoPD WEFEBFERZ—, s BREEHRRELERE

EERBMME RS S5 0. BEMEXRNBES
BEEIE, copD MIFFEETEIBL . IHKIZEAR. LIl
MeEER A RESF T mAREME, Eif cord #IA
FFTRE R A MY IRTH A R, zeng FI5T cs R EBfE
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HRERALENRIE EEZAAPHT circRNAs RIXIE 3
1T, KIT 903 MEFFRIAH circRNAs, 7E CS &
S| A EB IR A I MBI 3R A, circRNAs E E K 1E
miRNAs /B4R 1EF S 5B AR E. COPD MAMLF4E LAY
KEEXRB(WE 1), HH circRNAs 5 miR-21 U455 ER
B B0E TGF-B1/Smads IBEE S ST 4k, X rl@id
PTEN/ERK 315 |2 BT SHSAH 4, S5b, 21 cir-
cRNA/miRNA 5H#8[a BRD4 EH, /75 copD HEHHY
RIEMEWLTE ) MIMBIARRE, circRNAs TE
£ s 5IENMMAT .. KIERMN. EHWLAEL. LEZE
7% &1 %% 14 (epithelial-mesenchymal transition, EMT) &
RIERIMPLIEIER.

KHEIRE T sio, M5kt ih, B@&
BB AT LR R 2 —, i e E 43 (alveolar
macrophage, AM) IER it B EEZ(EA, AM K
IR NFIFEI Sio, TR, FZ RS M TEIR, 5 B A
AT, HMSBRRE. ETREM A WAIT L4
1, I KRR REA, circRNAs TN A E A B
HEAPELIEEENFEIZEERAR 1), circZC3H4 5
miR-212 MR F LSRN 2C3H4 EAFRARTIEE
RERIMEFN SRR, circZC3HA B 5 Si02 1£S
B B R pRR T MR LA 2 4BRE EMT, E IS
BB R B, 7E Sio, BIIER T, [B— circRNA 7£
REIAR P RAET B BEAR[F, circHECTD1 7 AM
BRI, (3 AM SRR AR AT 4EAMARILTE. 78, TTE
B 4HBE A circHECTD1 IR, (RN B FE sk 1k

(endothelial-to-mesenchymal transition, EndMT) " %,

BBRIE, circHECTDL BE A S HFEARERNZ F 45
15200 HECTD1 |HFRIK, X A[LIEES 2C3H12A &R
YERZ 51817, circHECTD1 AJREVE N BRTBTEN RS .
BaP T EH

BRI ERED RS2 RGRE T MR B IR =
&, EN—FEREUEY), BaP E AR ARBEIEL N
RUMERAHEHR-7, 8- 219, 10-KEFXHE, 5
DNA HMNE ST DNA D&Y, SBEE S, FHH
SERREAXER, B L MR, X 1EE BEAS-28 4HAE
# BaP T4 ¥ 1L B9 BEAS-2B A AY = 18 = N FF 12
F) 3431 NEFRRIXM circRNAs, EEFE 2079 4 cir-
cRNAs 31X _E3f, 1352 /N circRNAs Rk FiE", #27R
circRNAs A] BETERTE AV B P E EZHIZEA. BaP
EST 16HBE SRR LG, ZH circRNAs FRiXK T,
1B miRNA BEIEREMXRBELRIR, N1S54H
EEIEIE, TRAMERREXNES AT FIIFS M

25 & & 1B 2(special AT-rich sequence binding protein,

SATB2) . EMEH B 455 H 1(catenin beta interact-
ing protein 1, CTNNBIP1) . PH &I E S = SN
BEEEBREFLES 1(pleckstrin homology domain leucine-
rich repeatprotein phosphatase 1, PHLPP1) F18Y3&% A F
3b I & 3(splicing factor 3b subunit 3, SF3B3), M 5|
2 LusC &z NsCcLC RE X RS (R 1) KA cir-
cRNAs 25 BaP IZSHIFIE AR &, 1B circRNAs TE1X—
SRRV ERERIYIKFE LR B HIE,

KRN ELEEMEVESYHEXIA
ISR IR E . $(cadmium, Cd) B— B IBEENE
B5 24, ANMFiE T ER IR IR AR I N3 & TR R T &
= TR, MITMFIULIERR, IRBTILIN T MEE
AN EERENBEIRER, RINEENHLAEER
ER™, BEMRIEBET circRNAs TEREBFHE I IZH
B9IEIEERA, circPUS7/miR-770/KRAS 5iF0 circ-SHHPH/
miR-224-5p/QKI 343595 5 515 S 1Y BEAS-2B i fE %
1659, $4(neodymium, Nd) @— &Lt T, | 72N
BFRI. %0k, Boerrl BEMESE, AfEd
IR EfEfd Nd,0, Fik=5 | FehhEl 2 E, circ_0000638/
miR-498-5p/NKRF % & circ_0039411/miR-93-5p/STAT3
98 59F4F Nd,0, IS 16HBE AR RIER K™,
BAMRIRE T XEEENMEBSEER circR-
NAs TEEABIERHLE, B iR DK FaIIER,

£ S(radon, Rn) @—FIFIHE K
MESE, Bt EAPHNH=ETER~Y), AT KK
T HERENANFESFLXMEERNT T
N\, Rn E4Z 115} B4 HR3 A BU=Y), T Rn B[38
SE A BEERT, ZEMAREZH DNA 515 S
fEE & &£ BWRIERE, Rn BREGS, NEMEALR SN
W R E e B2, STRHZE 4R 0 circRNAs FRIAIE #H 1T 947,
KW 107 LA 83 N TIERY circRNAs, ZR &KX
B9 circRNAs AJ BETE Rn IE SR PR EEZEERY,
Jt=(phosgene, COCL,) fEA L THH & ALRIEM R,
HIR BRBESSHRMMRGES, BRRIHT cocl,
REREARMALF ncRNAs FRiXig, LR ER, cocl,
BB T 56 1 circRNAs HERRIX, DITRAER
FIAW RNAs TEB5ESE S, R ENEE,
BAXLIARIEET circRNAs 25 FIEXLEFES
KiESHFER R, (BX EEEVHIIAORTAER,
B — P RR,

INIRER
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R E R = £ RO, BUEEXERATF, A
20 mRNAs 1 ncRNAs B9 %, BB T circRNAs 3& 8
5'F 3'7K i, PR TTIZERES O PR RR, XTI E B BT
HIFAMIEAIIAE, circRNAs ISR E R XS INEIAEHY
BB R, (EARRRRR SR, NMiESHERAE" .
MR R EBIMARMIE LSRR, KA circRNAs i@
EEAER D FIBE, 5| AARREAE. B, ATE Y,
LtESb, B4 circRNA RX AT LS B4 miRNA S S, &
L circRNAs &% miRNAs L5& L5, 5140 circFOX03
0 circITCH A1 93 315 Z N AR EH miRNAs 557 7]
0, TEIRIRE 2R 5 | R 4R AR IR IR 203 T S B AR iR
R 2, circRNAs FOTEHEER S 22 %%,
3.2.2 circRNAs 5B AR EHEMERREA
RETRELEHRRZSRERERANREY, FS

o [B) R 2 20 5% JE [B) R R i & % ( non-homologous end
joining, NHE)) BY{& & 3%1E, M circRNAs £ DDR A 1%
BEEEA(E 2A), 140, circ_Cabinl A 7E PM, B S
B9 EMEAARE DDR FHN & NHE) 85 %Y, circRNAs & &
B E, ER LIS HIE mRNAs BEEIEAI AR
BT BEEEAMRIES(E 2B), £ Si0, FSHHLT4
LI F2 A, circHECTD1 Bli@ i X MBI R 2652
0 hectd1 mRNA RiX, iE SHMER, KZEHEN
FHREIRY circRNAs EHE R EEIEZ KT REERRE
X, B35 % WWAY circRNAs 5 miRNAs (N R S M 4E S
(El 20) A5 RBPs IEE & (B 2D) , NEEZIEAT
FEXEE A (E 2E), circ_406961 54 ILF2 &R, AT
TEAFER, B85 PM,  IBSHIREERL Y, circHECTD1
N BB zC3H12A EAFMERAEL, B85

DNA #5115 [z iZ (DNA damage response, DDR) , i i1 /3 iz s
# 7’ -~ YT = ~ X === =-== == ======== 1
1 DNA DNA i R 2 "
’ 8 cd N y | RAE
/, cadmium \\ : W ! 1€PEAT
/e | 112418 A i Q A :
1 1 CircRNAs  #0 mRNA 7"0,\ 1
(R
| IR mRNA “'ﬁmiRNA Q cl
- 1
| _ |
U apisia ED I
] ° Q ! BTt
" $ER E : s
L s v i v et i s ) B

[E] A: circRNAs 25 Z{A1EE; B: circRNAs SHI1A mRNAs FHEEIZRM A ME EEFRIX; C: circRNAs 8id miRNAs 7548 MR E RIX;
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Figure 2 CircRNAs are involved in the process of genetic damage repair and gene expression and mediate lung diseases
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