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WE  FRRNA(circular RNA, circRNA)Z —AP#7 A IE 2 ARNA, HImRNA £ 4% K5 An TidA2
PR B B K. IF T LIIERNA, circRNAR A L4 5 37 i 09 ) &SRR 45 M, 420 S K18 T
Fa3 K stpoly(A) B E.4E ). circRNAT 7E A miRNA(microRNA)#) 5 F i 43, 47T f2 40 oL 8 & i 42
EARS A E. WL, circRNAENA LA SR TR T E2AE, 25T SHABORAER
J, B 2t cireRNA S IRANIR B 7T A 06 7 AR IR AR E Z49 301 B . 1% LiticircRNAG) £ 44 .
R Fah fetELziA, £ BT circRNAST 5% 2 & 2 69 B 42 ) VA & circRNAAE A 9% 248 M ARt 4 A= 2h
W ¥, B0 R R, AT ) IR P R R 6915 BT R AR M A AR IE A 6]
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Research Progress of CircRNA in Viral Infection and
Related Disease Diagnosis

LI Jing, TENG Peiying, CHEN Wei*
(Medical School, Kunming University of Science and Technology, Kunming 650500, China)

Abstract circRNA (circular RNA), a novel type of non-coding RNA, is formed by the “back-splicing”
of mRNA during post-transcriptional processing. Unlike the linear RNA, circRNA is covalently linked to form a
closed circular structure without 5’ end cap or 3’ poly(A) tail. circRNA acts as a miRNA (microRNA) sponge and
also plays a variety of functions in the process of cytogenesis. In addition, circRNA plays an important role in the
process of immune regulation and is involved in the development of diseases. Therefore, the further research of
circRNA can provide an important theoretical basis for the treatment of human diseases. In this review, a compre-
hensive overview on the biogenesis, classification, and functions of circRNA is provided. Especially, the regulatory
mechanism of circRNA on viral infection and the research progress of circRNA as viral detection marker and drug
target and drug target are mainly discussed, so as to provide reference basis and direction for the diagnosis of viral
diseases.

Keywords circRNA; viral infection; viral diseases; miRNAs
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JTIZAFAE T AL A Bl circRNA I B7E
RNAJK # i K I, SANGERZS Pl JL 1Ay 5
BEILA A MR RNAS T BEJE, BEL AN Rt
FERESEAR T RIL T — L circRNA, {HiX 2 circRNA
BN 2 mRNABTE I &I P~ , R Bt 2K
o Lty fEE SIEEN TR AN KR, KER
circRNAZF T AHZk B KL . 5267 RNAZE AT,
circRNA & — KA G IR RNA S T, S = W] 45
G AR AR I, A G WAL RR NG RE AR, B E
R E ™, cire RNAA AT BLE N 55 4 1
JERNA (competing endogenous RNA, ceRNA )i ¢
miRNA, 7] DL 2k £V B A L PR 3k, 3e A
IAPENSCBRA LI R A B B 61, (R i 2% i
B A LTS 24 rRNAFRTRNAZEY) & K 35 8%
TEAN & T AR P 2 B T R AEAE T BT A, AT
HAEFRY, circRNAZ S 10 G A B3, IF
FE FC R AR R AR G i 78 Hh R4 T B AR L
BRI, 1% 30K cireRNART A G R, 73 R fgd
AT T RE , 3 SEE X cireRNA XS 7 58 & il 1 i 32 411
AT 7. [EIR, X cirecRNAR]E A0 2 PE R

5
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1
+ Liner RNA
5
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TR AR L AN 25 P BE ORI FEREAT TR, DA
NI A AR TBT A2 W A (A A 4

1 circRNA#LIA
1.1 circRNASHIE R

circRNAZFI FH & [\ nf AR BU ML), 7 RNASE
AEEIMEAAER R, K mRNAFT AR R 35 AR A
5 b2 AL R AT AT B L P S IR AR
RNA, fEEAEY R Z AT BT &M
5 AN L BT AR ML B cire RN AT Bt F v fir
T, R, JECKEE PR H T cireRNA R A6 iR
U—— BRI H W ETIRNIA. 7B
RIS, I AES IR T —
T, LR ERNARIE S KNS TRIER, RE %
BREZRPIINS T, 331N circRNA. 7RI
v, BT R AEERT (KA. [z, TR S ) B 4%
ek, M E L cireRNAFIT“HM T~ & 1 —4h
A R 2 [ e/ S e Y Tty R KA o IR 2SS N
BE— 5 I TSR PERNA, BN & TR Bh R
(B 1B). EXPIFME UL, P8 E cireRNAK) 3

(ool
>
(]
B
w
W

©3

RNA-binding
protein

A BRI . mRNAR AT A BT A RENERNATIK & T B R, BRE P ciccRNA. B: W& TR REIML. RNAK
171 T 5 B AT AU BC A2 B cireRNA I L. C: RBPSURE (K135 4k . RBPs AT LA Tl P& TR0 130 P9 3 T Z IR AR ELAE ), i AcireRNA . D:
WETIME. S BIHEAL S MGUITIE 53 BT 4L s I COTHHE 2 E licireRNA .

A: lariat-driven circularization. Pre-mRNA can be processed through back-splicing to generate a linear RNA and a long intron lariat, which are then

back-spliced to generate a circRNA. B: intron pairing-driven circularization. The processing of circRNA can be facilitated by RNA pairing of reversely

complementary or repetition sequences. C: RBPs-driven circularization. The processing of circRNA can be facilitated by RBPs that promote the inter-

action between upstream and downstream introns. D: intron circularization. Formation of circRNA mainly depends on the connection of a GU-rich ele-

ment near the 5 splice site and a C-rich element near the 3’ splice site.

E1 cireRNARIEIE AL
Fig.1 Biosynthesis of circRNA
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IR H 5 3 B B4R U e 1 RNAAH G, TS
MW cireRNAKJTE A T AR

PRI, circRNARI N & 1 IKB) 3
AT M A E FH oA, #0038 P 2 1 ) RNATT LA
i H S Alufp 81 B B R H BLAN R A1 R AT
XF, MR E cireRNA AL B, B 1 AR FH oo
fE2 41, 25 RNAZE & 8 H (RNA-binding proteins,
RBPs) 4% 4E B 1] 3K 5 circRNAFRL 1, H HLRE R
1 1(musclebind-like protein 1, MBNL 1)1 i 2
fiff 1(adenosine deaminase 1, ADAR1)%% RBPs, ifi i
LN & T4, T cirecRNARIA (B 1C).
MBNL15 mRNAHT & Z5 & I A HH B N &
T, B A, MR {E circeRNARIE iR M,
#H % , ADAR17E dsRNA(double-stranded RNA)[X 35
R R 1) UL B Ak, PRAIRRIN AR 46544 (1) 4 i, 5
FRNAMOS b, ATl cireRNA )& Bt
fh, ZHANGEE R B, SKIRT A &7 fcireRNA Z i
HmRNAFIGUMCTCHHER A BB 1D).
1.2 circRNARYS 2

mRNAHT AL 5 53¢ J5 I TR] 7= A2 2 PpoAS [ 28 2
(1] circRNA, R4 cireRNA I AY& LKA E, H
A AR =Ml 02 8 ) cireRNA R 18 44 : 4b
i ¥ circRNA(exonic circRNA, ecircRNA). #MiF—
W T circRNA(exonic-intronic circRNA, EIciRNA)
FIR N 2 F- RNA(circular intronic RNA, ciRNA)P!,
ecircRNAH — P ZMINE TR, EEZAFE T4
M. 4ETA mRNAZ S nf R8T )5, A
SPETHNE TINERESW, MEHERNE T, 8
IR BRI R A R T J5 49 3l ecireRNA, HATFE
WA F RIEZFMIERH . EIiRNARHERN & T1E
Z MBS R P T AR S, BEHAN RTINS L

2R, O FanpEZ . ciRNAM &AL,
FEN TS, HASM SRR, FA S
WeBRARUY, AN, BRI AR TR HRIE T — 2535 B cir-
cRNA, tRNA N & F-circRNA(tRNA intronic circRNA,
tricRNA), & HtRNART& N & 7 BIEIE . tRNA
BY B BERs t(RNART R 2 B9 38 5, A — 3870 & i
35 IR A A B tricRNA, 55— 3823 I 4B B
tRNA(E1).

1.3 circRNARIEIFThEE

1.3.1 circRNAYE A miRNA#F k4% circRNA
TENSE 4 YR RNA, 7 #0F B 2 miRNA %y
TUFARE R O AT e W82 B 7E — 26 circRNA
FAAAE miRNASE G467 05, R HED X 28 circRN A
AT REAE N miRNAZS T#E45 RIEER (I 2A). ZB—
AP 4 52 1 circRN A H /NI B 1 AR 5% e SCEE E
13K 489 7= A2 1) CIRS-7. CIRS-7&H-E+£4
miR-745 &7 55, 7] 5 HE LN 55 4 1 45 B miR-7, iF
M 1) 59 miR -7 % $E 3 DR i 4278 U7, e ANIE 70 38
KIN, CIRS-7/miR-TH HAEH 5 2 R e (nsh £
BEANSR . AN 0R . e AN B 30 ) I R AR
JEAR U, Kruppel B A7 4(Kruppel-like factor 4,
KLF4)/2 miR-7 #8550, I X B #0006 40 i 1) AE K 2
AHHIER . CIRS-7i i #11H] miR-7{F KLF43K &
A, T R A R R

1.3.2 circRNABd=F AR E LA circRNAHA]
DA DN 326 458 A B 4 AR Bt 3% 1 7 T T 53 AR ks AT 47 1A
. T I BY 4 0 40 B B 2 R AE AR S G,
I circRNA I A& A2 T 20 mRNAF A4 3% £ 1
B2 A (B 2B)", ASHWAL-FLUSSZ5 U 3
circMBL /& H 87 $2[K ¥ MBL(muscleblind) ] 25 — 4
SMEFYmiS ), BS5MER S 75 EAG MBLA G

%1 cireRNAH D ER HINGE
Table 1 Classification and function of circRNA

Tk
Functions

CLES iy T E
Species Composition Primary positions
ecircRNA Comprised of exons Cytoplasm
EIciRNA Contained exons and inrons Nucleus

ciRNA Only introns Nucleus

tricRNA Intron-containing tRNA Nucleus

Function as miRNA sponge; affect gene expression by
binding RBPs; translate into proteins

Regulate gene transcription; regulate alternative splicing;
as a de novo transcription template by Pol II catalysis
Regulate gene transcription and alternative splicing;
affect the efficiency of gene transcription; as a de novo
transcription template by Pol II catalysis

Regulate the formation of tRNA
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A: miRNAZ TH4R1EH o B: cireRNAJE L E BN BT DNATE SR AL RIRIE . C: cireRNATEFE AL IR KT S A SE R R IA % . D: circRNATE
B SR AEAT KT S AL R IR % . E: cireRNAFIHIFE A FREAN I . F: B ARSHSETE . G: cireRNAJHI 4 A A AR .

A: molecular sponges for miRNA. B: circRNA regulates parental gene expression through alter-native splicing. C: circRNA regulates parental gene ex-

pression at the initiation step of transcription. D: circRNA regulates parental gene expression during the elongation of transcription. E: circRNA inhibits

the entry of transcription factors into the nucleus. F: protein-coding activity. G: circRNA blocks the cell cycle progression.
E2 cireRNARIEHFThEE
Fig.2 Biological functions of circRNA

R, I s MBLK ST HE 1 ; 24 MBL A K
SPERIR I i, LA E I B I cire MBLAG K&
MBL mRNARIRIE . W74 R, MBLA] 4%
circRNAAW) & 5 & BB H: 2 [ f Tl . bk,
circRNA AT L7824 “mRNARF B>, BE 25 &1 12 i 4R Ar
R TR . CHAOSS VR I, /N B Fmn
DRI T DAP= A L B R AR 4R A S ¥ cireRNA, KB R
Gl (2 NE e AR, T PRI Fmn B 1 (1) 3R 1K KT
2 0 AZ P ) cire RN A S 1] 76 A [A] ) 3 56 25 A
DR S AT R4 . TEFE SRR AR B, EICiRNA S
RNA G & W 45 56 A< 35 R 1) 3% s 0 1% (B 2C) o cir-
cPAIP2 A circEIF3J 1 45 5 #% /NZ M A% 5K 19 (small

nuclear ribonucleoproteins, snRNP) U145 & T ik

EIciRNA-snRNPE G4, 2855 8 3h 107 23 ) RNA
RA B ELAEF, M6 55 o5 AR S R R 54 5% o [RII,
EIciRNAX ¥ 5%t B A 2 /EH . Elci-SEP3 5
[ DNAL f 454 g vl BE W0 B2 28 7 RNA L DNA
(454, SHSEP3(SEPALLATAS3)HE R S5 il 2 1k
UEAh, FEBE IR B, ciRNAKE i] B3 5 R Al 45
& RYEEH (B2D), fnci-ankrd52 5L RNA R &

BELUH LA H, B AR SR AAmRNA R AR,

1.3.3  circRNAET @it & a Fh4e circRNATE N
HIE P EGWINI SR, W EE AL Z Y
AR R o 2 R B B AR 1 O 2(cyclin-
dependent kinase 2, CDK2)-5 4H ff J& 3 25 (1 AR EAH
HAEH, 2240 B G IR S AR . /N R 2
il &2 NIH3T3 A 7 &7, cire-FOX035 CDK2. 41
¥ ) 1 P AR A TR T 1 R T 1A (eyelin-depen-
dent kinase inhibitor 1A, p21)AH H.AFE FH ¥ H T cire-
FOXO3/CDK2/p21 =t E & WI(RNA-FE AR 59)
AJ P CDK2 & M, AT #0081 410 i ) 399 1 3 75 DA
M 7 £ L 7 Jok A K (B 2E)2Y - 14k, cireRNAGE A
LS M 20 i 2 I IR P A 2 AL o cire-FOXO3 2 2147
TET A, 55 23 A3l -1 (inhibitor of differ-
entiation-1, ID-1). ¥ 5%[A-F E2F1(E2F transcription
factor 1), &% BLNE (focal adhesion kinase, FAK) Al
A 75 A -1a(hypoxia inducible factor-1o, HIF-
Lo)MHELAEF, $d e AT 2y Aor, A H ity B3 76 20 o
Hh, AT et oo JIE 558 22 (J12F) P

1.3.4 circRNAEF & & il iE circRNA
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IR E SO — KA BAT B PE DI RE HIncRNA, {H I 4
B W7 R, — YecircRNAs 5 A2 B 44 Py 356 HE N
{37 ¥ (internal ribosome entry site, IRES), RJ 4% #15% ik
H AR B —ecircRNAs B AR % B IRESs{H
 AN6-H 5L IR ' B4 (N6-methyl-adenosine, m6A)f&
WAL A, AT LLE 30 A AE(E2G) . PAMU-
DURTISE PR A AZHE A 2 78R o3 3 53 A 5 J7 2008 2R
e S 308 TR 7L 30 0 WL PR 24 cireRNA ) 3% S A
PG BT T 08, RIL T cireRNATERH I A2 A
Al T HAMRNARI R . cireRNATE 5 FH 5% 9 4% B ¢
BRI, B S5E BRI E N RGTE T, I —
MR T BRSNS T . HhAh, LEGINIZER i ik
RARAE 5 ED R4 E HAE B T cireRNART A 2
FAZTE, WEE R B 16092 K 4 5 [ circZNF 609 7E
/N BRI NS B L P 0 B G A 1
1.3.5 circRNAJEFrRNAFRNAEY =4 {EHZ
AW, & OCGIESR IS eirc ANRILIE 1tk 5 60S 4% 4 4
i Xl 7 PES1(pescadillo ribosomal biogenesis factor 1)
g, IITIFERNA R S, [FIRE, 7 — L8k AR
H, circRNAT] fErRNA NN T2k #% H 78 2 Hp [ 44 (1 7E
FHE, AT, cireRNA 2 (RNAAEY) & B EE 2 Hh (]
P, BT BRI CRN AR S R0 3 AR v R HE B 727

2 circRNATETRE R AYIEE LS

T B GLJT, E AR A A ARSI B DR 0 7 g B
RfE 22 7 23K KcireRNA, EATRE B R T E
il A 3 G ) A o ] R R R AR R R, E I
BRI ATE EhUR R R Tl A EEAEH .
2.1 FHERGcircRNAFEIE R E RS

T N, 99 IR 5 NS g (1) kA=
R, WY EBV(Epstein-Barr virus)E& 45, 7
SE BN IR SRR e 0 R . TETR R
AL FE R, cireRNA £ 28 /E A miRNAK 71
TSR HUAR 0 % B % . TOPTANZE 28138 3o %
EB VI L (11 ibk L R A AT il W , 5k A3 3
EBV#i i circRPMS1. circRPMS1 HE 4 5 3 [X]
RPMS 1R A1 B2 T B, AFTEAS [F] I 7K (1 7 1
circRPMS1_E4 E2#lcircRPMS1 _E4 E3a, fEfTH
EBVEAR I 0 20 i w2yl G0 B P 3 1 R IE . [FIFE,
EBVEfARSME Y B4 /& LCLA3 )5, 15 3 miRNAK
IE A, HENZ B T EBVZRAS I circRNA 5 miRNA
TEFJG , #H] miRNA [ 2% 3t 11 2 5 40 g J5 13 A

o3 BRI I 1T 2, DL S5 SRR EBVYmtE
cireRNA F] GEH L 51 15 32 miRNA [ 47 4 FH K 1 35
EBV &G A8 0 &

F% 7 DNAJREE, H48% RNAJ B A % 50 5
W4 circRNA . H 70 /8 2% (influenza A virus,
TAV)/E R 5] RS AT Ik 1) 25 220 Sk, A% etk g
H A9 RMEIFRIE, G2 REERIR, 45 NEHR
ERKME. AT ffcice RNATFETAVE LML, YU
S0 & B, HIN1(hemagglutinin 1 heuraminidase
1) &Y ASAOYH MU )5 , circGATAD2AZRIE KV Tt
o MR cirecGATAD2AJ5 KB, HINTS #4401 ,
4B BRI N ; A, i3RI circGATAD2 AN 2 %
RAHM W, fEEHINTEZ ). B0 5 R, cir-
cGATAD2 AT 5 i 73 14 5 1 34(vacuolar sorting
protein 34, Vps34)HH FAFH, $) 40 ) 3 ws 2 i3t
HINITFEH]. PRSI B, circGATAD2A LUKt
VPS40 g E 17 2N ATIAV il
2.2 TBEERBcireRNAEISH SR

MR RIS, 18 EAIT circRNASRIA
A U IR B R R R B . U
FIRIR L R G, dsSRNAZE & 8 2 KB T,
o 3d I 15 5 40 P RN 9 B RN AT AR A6 K 401 1) o 25
S, dsRNAZES & H NF90(nuclear factor 90)F/
NF110(nuclear factor 110)477E T 40, 240 2%
YL, 4% Y NFOORI NF110-5 P % 17 5141 B
TE, et cireRNARIZE R B8, 405 A (T NF90
HMINF1105 circRNA%S 5, T2 HNF90/NF110/circRNP
Hafk. BHonaEERG 5, NFOO/NF 1104011 %
HHRIAHAL R, cireRNARIEZ B>, NFOOMINF110 A
circRNPHURET, 599 2 mRNASS A, 40110 75 (1 0
PEo AR, # ML PR ER L(ribonuclease L, RNaseL)[#
fift 1 & circRNA, B8 35§ R(protein kinase R,
PKR)&1,

0= VB AR B (Kaposi’s sarcoma-associat-
ed herpesvirus, KSHV)E&GL 5 , 78 I ACN BBk A Bz
Y A1 BLHA R MCLI6H R I 1 H0 A Fh 22 7 RIS )
15 & circRNAs. 1, hsa CIRC_00014002 15 3= 4]
Ji A K P B ) circRNA . hsa CIRC_0001400
A LA 95 5 40 A0 ) miR-K 12-10b45 &, Hid Rk
DL 95 25 3 AR FE K] LANA (latency-associated
nuclear antigen)F1Z2fif 5 [K] RTA(replication and tran-
scription activator) 1A, M FFARE FE &Y. [H
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B, 75140 2 R R 1) s =R R R I, R AR
BEIAF (tumor necrosis factor, TNF)3E [K i) 15
hsa CIRC 00014003 B2, DL g5 3R 0, hsa
CIRC_00014008E 1 #1H| KSHV [ E 4y, I nl Gt
WOE TNFA 3 9098 ) BL 72 A2, AT AE B 25 72
HORIEEEMEN . [FFE, 18 FEHE+ F circRNATE
BRI 28 93 55 (hepatitis C virus, HCV) & #l| L5
HIEMEM . miR-1222 % #5172 1 i s A 7
JOSTZ: B3I kB, TEHCVANRER; 7= R4, cir-
cRNAH I B 25 miR- 122 K5 5 & A 17242, A
MREPIREER . 25 FRTR, 15 34005 1 circRNA
FETE FE—W BEAH BAE R EE 7 OB RIIR TR, AT
RE M3 25 51 L PR 0 B AT IR CE VR T A 15

3 cireRNATE RS #MFRIE 5
5

TRNHIEFE circ RN A ¥ T g AT DA 3R AT B8 47 $h
TR R AL, AT R 7 B 14 50 2R AT TR
DL EYT . BT, FGEEE (alpha fetoprotein, AFP)
7& LT A 99 B (hepatitis B virus, HBV) T EU AT
YN M9 (hepatocellular carcinoma, HCC) AW hr &
Y, BT AFPRAAER 1, £ HCCI A I Hh i
K. cireRNATERRF S EFE, HEGI
RNARZ R NI IR, TR I e 4 SR ok R 22 (1)
B AE 12 W s 76 5 (1 AL bR W . 201 844l
f] circRNA hsa_CIRC_00050757E HCCZH 4 ()3
RS IERASML AR REZE R, HS RS
KN AR SR AE S, BRI W] oy — BB e A 250r
RE S R T TR AE RS AR E Y. Bl S, YUSEBE
T A B 20 0 39 R 5 T A SR R A B BE 2R N, e
TN = circRNAs(f$hsa CIRC_0000976
hsa_CIRC_0007750F1hsa_CIRC_0139897)f) 13
circRNAMR (plasma circular RNA panel, CircPanel)t
Al FABAIMHCC, CircPanel E2 i HCCAHI/NT
7T, AT AFP, [RIR B A8 2R 5 AFPRA 1
f(JHCC, [ CircPanel £ HCCIlf A2 Wi v H 7] 1R
NTELE I AEDIRR B B, BhAh, 75502 75 B
5] il 4 751, hsa CIRC_00265797E% 3 1 fifi 48
BE PR RIE A S S TIERE R S, R
7 R K I R S 77

cireRNAAY ] LLAE I 2212 Wi s 214 570 1)
VbR EY), T UAE R IGIT B . fEHCV

(4 o 8 TR miR-122 5595 55 35 DR 4 A S 45 & 7
MG, R B RNARSZ Xen-1 RSP BEAR, AN
T 37 35 2 B AR R B LT miR-12203h g,
BREUER I ROSSBACHP* ¥ it T 43 %4 ff 2 miR-
122115 —fficircRNA . %8 7845 ALt T —Fh i i
TR Ah A ORI RNAEFE =26 (19 N 3E cireRN A 47 1)
AR, A R cire RN ATE R B P 200 7 A R 3458
T A . ZHANGZEPFRHRNANFHA, 4047 75
N2 50 58 B9 (human immunodeficiency virus,
HIV) & H cireRNAHRFE, 45514578 T circRNATE
FHAHIV RS R R 8URLH, i A R T
HIVIE 1, o8 R HHTV 825 5 &AL AP 2
TBIT PR I A

b FC A WTER N R B, 3 7 circRNATR] [
i B AR br R IR T B SAE . fEE A
A3k J8 9 B (human papilloma virus, HPV) S 21 &
PR 2 SR A . R PRI B, hsa. CIRC 0007534
3 o 00 1) 200 41 A P miR-498 [ R IE K, M
T2 55 8 1 5 20008 40 A ) 38 A A AR 2%, T AR 9 i
Joq A 1) B DR R 4B AR 10, i e s LW, hsa
CIRC_0007534 A I B 2505 (1 A= D br £ 4
[ s A B B0 (96 7 HE 05 . [RIRE , LIUZSE BORF 7T
KL, EBVZRIGH circRPMS 1 4F 5 72 14 5 W e v 44
I, I A A AR B I RAR G, R A AR,
circRPMS 1 7T i A& & M 12 W7 AN 135 (1043 F IR 269
P& . HE— PR, circRPMS ik A] DL ik
2R A B B miRNA, FH LS A6 I 3 R 410
i), (kb Bz (8] 78 Jo A A A 3 ) R R A . AE
SRR o | R circRPMS 1] 1] EBV [ 4 &
WK 5 £ L %) 366 50, 15 St M ) o, B A iR 28, R
i circRPMS 1 1] G i W EBVAH & 1 B 6 1 74 77 48

\\\\\

4 RE

B4R, B35 K B (FcircRNA 1) & B LA K o 2L
THRERIREFT, circRNAS 5 HI00 55 G g2 S B ) = 22
PEA KT 45 . B TreireRNA B 3547 B & 1 3R1R
gEt, PRI EA T ZRHERNA B R4 5, AT AE J9i2 Wi 25
SRR GG A= b A S 25 DA E FHAE . FEAR
FaCE A, AT IR T cireRNA T B B2 AT fig,
AP T cireRNAKH 35 B4R R P AL, (R B X
cireRNATE Ay 75 B 6 W A7 10 420 1 2 4 08 553 1) F 5
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1T TREIR . SR AE FAZ G S 2 1A KR D RE AR J
fcircRNA, [ H §1 %f circRNATE 7 23 18 4L A1 PR
B % S S B S A Rt — D B . B
circRNA 5 15 = %% 2R G175 B B e 9% I H 1A
HAER, AMUAF T IERIRATN cireRNAA: B D) 52 1)
FRAA, 30 0T LA HEE X B 1 500 1 7 12 W AG
I7 SR .
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