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Abstract: Hepatocellular carcinoma (HCC) is the most common pathological type of primary liver cancer,
with high fatality rate. The pathogenesis of HCC is complex, and the specific occurrence and development
mechanism is still in the exploratory stage. CircRNA is a special endogenous noncoding RNA and mainly
participates in the regulation of gene expression at the transcriptional and posttranscriptional levels. By
regulating gene transcription, it acts as a molecular sponge of miRNA, participates in protein translation, and
interacts with RNA binding protein (RBP). CircRNA is involved in the occurrence and development of HCC.
Its abnormal expression in HCC cells is related to the pathological characteristics of HCC tissue, regulates
the expression of downstream target genes, miRNA and proteins, participates in the proliferation, migration,
invasion and apoptosis of HCC cells, and regulates tumor microenvironment and signal pathways, suggesting
that circRNA may be a potential novel biomarker and therapeutic target for the diagnosis and prognosis of
HCC. This paper reviews the biological mechanism of circRNA, its role in HCC, and research progress in
diagnosis and treatment.
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HRRNA ( circular RNA, circRNA ) &—3K
A B AT N BEPE ARG A RNA 0S5~ 137
wZRAR, BAHARSE, |TEZAET AL
Ap R cireRNATE R 45 Z Rt S 4 41
i AR RIS, $E R cire RN A XY o #H 56
P gis ELA PR ME S A 1A 41 SR R
AN, RV R A R E R S 6L, FETS
KIS . H4u)iEdE ( hepatocellular carcinoma,
HCC) &k e e 0 F 2y 24 5 i Bk
f185%~90%"" ", FIRiT, HCCHY PG AT A5 )5 i
FEEHREN (AFP) M@ MU A kA, (H
AF PRI % f R B R S A PR, 17T 7 A AR AR
KAERE AR A 5 1 ULy, LR R = X
LA VHEAR S 50 JHF U o (32 M A8 5. BCLC A3
G, (A DBURE R R R B, Al
Qs Al VIBR S AR SEIGYT, PR BT
KB BEEHERZH ZE THW, MIARBIET T
LS, Wik, mEERAFRFTHCCH &AL &
BL, S B A Pbr i ) LA BT HC C Ry D A6
R, XXHCCRE MR IIZH . EH)E .
P AR S A A o B O X AR
& e B R A A B A A BOR R
K&, RIVTFL SHCCH K McireRNA, ZHAR
BN TR W S a s v, i — 4R
circRNAYE % A HCCH 2 Wik W M 25 ) T %
B AP R SR I AR K cire RN AP A ) 24 WL e 7
HCCHUEFEMIVERT . 121aWF R iE R AF I 254

1 circRNARJHER
1.1 circRNAR/ TR
circRNASZA YR NAFFE M — KA HA SR
i liE A3 A Spoly (A ) B A LM T Al
GBS IMRNAG T B AT 2RE
Yk, FEANH B R BUB L1077~ circRNA, 'E
HASWERE . kT . bR TFERE, £
KA HAHLN | PR RESE. circRNAREHE
FEA =ML (1) EREKIGHFL, HHMETF
1) 3 BIHEUHMA S 5 B AIMERER, ER
AT IR PFE S BYBR N & 7B JlicircRNA ( exonic
circRNA, ecircRNA ) . ecircRNAT] 7 4 3a 1k N
JERNA (ceRNA ) 454 RIRM/PRNA ( miRNA )
S BH W X 0 I R R I VE R, fE ymiRNA
M) T2 R FEDIRE s (2) N T BEC AT 9K 3 24
16, SR A P I R RS TE X T B A AR A

1), SRIG BTN T8 i circRNA  ( circularintronic
RNA, ¢iRNA) ; (3) [FBMZ &SR TN &1/
circRNA (elciRNA ) ",

1.2 circRNAXS g 14 A= )R 4 HIL

12,1 JAFIEHE SR cireRNATE RS SR s I
BRI SN ecireRNAK Z7EA i
i R HEVEFT, ciRNA KelciRNA KR Z7EAN i % h
RAEER, FZEAWFEE: (1) ciRNATEAIAE
WS5RNARAHE T (Pol-T ) 454 ik HoEA I [
Fik; (2) elciRNAYEANMIAZ N S5 UL/IMEREZ
1 (Ul snRNP) Z55 L&Y, SPol- 1§55
BWEEE TREARE RS |, R HEARL KN
M IncireRNASE R B T B R AR S R ek B
1%, 7 F o A7 5 ML A ci-ankyrd 52 ( ciRNA)
E—MEEMRNA, HEG 5T L2 IRNA-
pol- T A WHYLENH, JEPol- T &AW IEJH A
T, AR AT DR g ELA I R
1.2.2  circRNAfE AmiRNAZ T4 circRNAFE
miRNAWZ, S5 WA gz,
IR HE AR | GEAL RS TS T 25755 . circRNA S
TR I R mRNASE G PEZE A miRNA, JE TR0
mRNAMYFEF ik, X thjEcircRNA H IR e
(9 EE PR, B A“circRNA/miRNA/mRNA”
AT, miRNAsil i 5HmRNAR3-UTREE &
KIFVAPEHEmRNAL IR VER, circRNA N i
T2 B miRNA, 58 4Pk B 1E 0820 T miRNA 5
HmRNAZE A, WA TE e S FN BRI Ey T
MmRNAKER R, (EEAMOIE 5 . T AoEAR
A, ETAE D AR 22 A

1.2.3 EPF#E A circRNAZE N RERL #F
By, HBEEVITRA, KI—LcircRNA M E
R A LIE TS % A Sl i N 5 M A SR A
circRNA 5 A7 /5 (internal ribosome en-
try site, IRES ) 254 5 REZEMR N AR A 80", H
A 2L — 2 cireRNABEIE 32 /& HHIRESA F- B
circ-FBXW?7. circ-MBI . circ-ZNF609%% ., [& T
2 MBS0 FIRIRES A S 19 SRR 2 4h
No6-H JL R ( N6-methyladenosine, m6A ) 5%k
&4 TcircRNA |, fE HIRESHEFFcircRNAY
METTL3 & —ff 2 RNA N6 JIf 7 H L4 5%
Mt , A A e A 2 & v S AR b g 2 R
METTL33 i:f m6 A-Y THDF 244 A1L il 41 il JH-9 v
SOCS2yF A HEM IEHCC k" i —
SecircRNARE 5 25 115 AH B AE P06 B iR 2
WTAP# I m6A-HuREZEMHIETS 1R E, N
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ML FEHCCRYFEIRY . cireRNAZ: 58 115 #%
1 9 o i v i 53 I R B A R AL AR R B o
circRNAZ: 5 8 [ o B3 S LA i RN A e 2 21
FIIREAE FH AT BN cireRNA#E— A5 5T SR A R R
1.2.4 circRNASZGEAMEMEN 468N
( RNA binding protein, RBP ) J&REMS 521 circRNA
mor. rEAEsm - EmEa R, f
R, circRNAR LIEHRBP R4 5RNA
QKI, MBL, Polll ., Argonaute (AGO) . EEE
IR F4A-TT (EIF4A3 ) B M KIRNA-ZE 1R
A4 (RPC) , XEERPCH L4 RBPZmiRNA
(I RE, I TR Y 28 AR B DR Bl R o6 3 IR i A
2O circRNAR] L 5 RBPEE AL UE i il & 2
circ-Ago2 FTHuRAH BAE FHIF RS , 12 128 9 40
AR 1228, %%, F{EFHUR/E I mRNA3’
UTR B E4E, MM IEAgo2 5#EIER 2545,
i Ago2/miRNAA S (1 5L 5 52 B4k, 1 f
fifig L FR 20T A, RBPIE Al LU i i
circRNA [ ek e HEe A i i 3% %8, RBP-RBM3
H) 22k I SCD-circRNA2 [ 35, MmAfie i3k
HCCHi 5=, W1,

2 CircRNAZEHCCE 44 RHHIER

2.1 circRNAZHCCHy#UE A+
circ-00613957E R 4L 2L . I3 . 2 MRl v

frHE AN AR T eI B, AEIARSMFS S 4i i A B

WL BT, PPEIEGE . fRZEMEFRL . circ-0061395
T AHELE A miR-877-5p, PETPIK3R3 YK kL ik
HCCHIAE K, s isiAcire-ZNF6523 i+ miR-29a-
3p/GUCD1# % EHCCANIEH, & 5HCCYI i
B, ERS . RZBRIERERY . AN Acire-10033814
SRHCCAN A2 28 M M 48 A4 i, e FHCCHIF:
B2 cire-MASTI/EHCCAHZ FIZi i R b 3k
P&, cire-MAST1WBffmiR-1299f4 2 CTNND1 /93
5, JEHFHCCHM R A K, cire-00210934F HAceR-
NAFE YmiR-43209 145, {2 3FHCCHH 3% 58 |
TR ZE AL HEHCCH 3R hsa-circ-0000711
Ak R, FfE i #E 1 has-miR-103a-
3pfe ik A G aE . IEIE T, cire-0004277
TEHCCANME . U2V i 3% S A vp i 3k B (2
Vo, oo ek A5 T HCC A I 75 4 P FAA & iy 4
FE . BB bR -[a Rk (EMT ) , Jn#EHCCHY
R . HCCHA M H 1 SN A cire-000427 738 123 24 il
VI E D A EMT , i — A EHC C A il
XA FE # AR 7%, IEHCCHY & P,
BT UL, A Y43 cireRNAYE AHCCHIE I
FIEHFHCCHYIEE .

2.2 cirtcRNAZEHCCH E HHndeE R+

circ-MTO 175 JH-9 4 23R 41 i v 208 T i,

circ-MTO 1k ymiR-9-5p ) 43 FifE4E, NOX42
miR-9-5p AL A . 1 R IA ) cire-MTO1HINOX4
FHIHCC YN M i 39 58 AT 98 S L 720
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The formation mode of circRNA: Lasso-driven cyclization ecircRNA; Intron pairing drives cyclized ciRNA; elcirRNA contains both exons and

introns. CircRNA plays its biological functions by regulating gene transcription, acting as a molecular sponge of microRNA, participating in protein

translation, and interacting with RNA binding protein(RBP).
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Figure 1 Formation and biological function of circRNA
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circ-0051443 18 i A1 A4 M IE & 4 i f 12 FIHCC 4
Ml, S5miR-331-3pse4eithgis, % FBAKI1MR
325, R T 20 9 TR L i 440 R T S A AR
247N, IHHCCHIHEERY, hsa-circ-00748547F
HCCHI M b 38 F i, it 5 HuRA B AEH 50
AN AR 0 Al M2 AL, FHIHCCAH i
(TR 12 2857, circ-00014457FHCC#IA T,
circ-0001445 1)1 Xk JF g 41 L miR-942-5p 4 i
ALX4KIE, HHCCA . EMTHIE R ,
I 5 S 40 o 4 JWIRH , circ-00014457] GE B A 41
HCC KA e VAR 5, B4 K RcireRNA#Y
YE AHCCH AR -, 7E A 2 R4
N, R TREVE AR L AL, fEHCCH I
T, #EHHCCHEJE .
2.3 circRNASHCCAHH I g (=510 f&

circRN A 1 T ffifmicroRNA ( miR ) FIf%iR
M5 S S SHCCH kA K . cireRNA%
5 228 B MR 47 5 A DG HE 2R 1 OCIR B U) . TE—
TR X s AEA B 5T, cire-PTGR 11 3Rk
TEMetf5 S, 4 {bmiR-449a, = 541155
b IHIHCCAUM =222 MR Y, circZNF609
IHlmiR-15a-5p/15b-5pA ik . B GLI2AYF
ik, WifHedgehogif %2 SHCCAN LIS SE . 1%
FEREER , fEHFHCCHYBEREY, circRNA-ITCHZ
5H7Wnt/RNA-ITCHAE 5 S8 i, #1iHi C-mycFl
cyclind1 {25k, circRNA-ITCHif i 11 Wnt /NA-
ITCHAE {5 5 5% il i L FEBUsE 2 SHCC#E
JEPO D cire-001471740HIBTG2 0 %1k, If 1 1
#34kmiR-668-3pHI HIHCCA ML A=+ . TR T2
78, KM —1Hcirc-0014717/miR-668-3p/BTG2
HISEHCCHI (5 5 A48 57 has-circ-00074567F
JHF 9 2L 2R o )RR 7K I 2 5 T LGN 2 A )
U, SEER T Ehsa-circ-000745 638 12 W ff miR-
6852-3p FIICAM-1 [ ik K L HHA/E AP . miR-
6852-3p/ICAM- 1%l /:-has-circ-0007456 4 5 FINK 4]
A AHCCHN T 75 o has-circ-0007456/miR-
6852-3p/ICAM- 1512 Ji 983 H 92 106 30 1 IR ¢ 2B 2ok
P b A B S

i FiR SHCCAHSCMIE (55 ik oh, AT
2 HA AR B0 B cireRNA 5 HCCAH ¢ 1 4 ML {5
T AT G, cireRNAE R H P EERILRE, &
HHCCH R A JE, X Eef5 5530 F 1 0 sl i
TR ECE SRR . A NI R
KA, HET AR SR AR . HCCAE G
circRNA R (5 530 EHLHI 2 A2 2 FE, circRNATE

HCCIH & A & e fL Bl R 2 ia B R L,
2.4 circRNAZ S5HCCHE iR

ffa i RS (tumor microenvironment, TME )
B R g | ki . FE RS ALY T 241
FHERZED, |, cireRNAR 2 5PD-L1E 15 i
e kiR, circRNAYE N ceRNAJH T PD-L1/Y 3
Ik, DTS D e 200 ko e s WL 7 988 40
J e 63k hsa-cire-0003288, i1t PI3K/AKT(E
S EEAE AmiR-14500i 45, [ IEPD-L1fK R,
SRR ki, EHEEMTHIHCCHIMIRZE,
RIEBURVER, ¥ has-circ-0003288 1] it & i
g —A A M E RS S, BUEUETME
() BLALREAE , ISR S R 5% mT o s A A0 it ot s £k
JYRACPYE, XEHIR R B AT A R
CZNF2927E 985 4t v LA AR fsa i 77 X35, 1
AT B A ST (HIF ) -1, cZNF2923E[H
BRI AN T SRY-box 9 (SOX9) #Hefi, FEIK T
Wnt/B-cateninif A6 T, MR T B PE
AMAEARIEE . VMARSMUERSPES); 25—, HCC
S LR () AR R, P R A A e
AT E LA RISy, S HMELEK, Fm
HCCH &K E, circ-4911Flcire-43024HIHCC
TIAEE K B 4 (HUVECs ) B3 5iE 1
T, PEmIHHCCHYIE R,

IEAh, circeRNAIR A 2 5 5 98 41 g 4 3 i
(extracellular matrix, ECM ) . &% M4 A Bl 45
WS HTME, 74k . AL . b
Rl kAL . R iR 2B AL b R AR,
30 2285 g 200 6 1 PR e 9B A DG v R
YERPY, cireRNAZETMEH R IEZFER, A
TRBLHI A4 TR B B, 7R AR RAR FTREAE N
— PR E

3 circRNAZEHCCH B EIG KN E
circRNATEZN i Joi b FoA Ak sy . Rk F
. ASMRE SR, TEMIEIZWT . 10T FIk
UG S5 75 R EAT BOR Im R BB, AT HCC
(o 2L A D i ) FTA T S A, M cireRNA
MR (circPanel ) , HHP A& = HCCHYcir-
cRNA ( hsa-circ-0000976 ., hsa-circ-00077507F{hsa-
circ-0139897 ) B-& W H. circPanelxFHCCHI/NF
T2 WHERR 3500 T AFP, REA R B AFP I
FAFPRAYERY /N . R, #5835 I\ FycircPanel
AT Ay JHF988 6 R T2 W 1 — 0 78 A s s
circRNAF] LA L Rs S 1 =002 4041 T il 3
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PR . ALBFEAS | A MR Y 55 AR 0, il
FRAEZ Gy 3B, A1 i A A A 3 S5 TS B A
AR 19 A A 7 ) HL AT A A DR 1 A 1
W B Ry Ji i O 25 B BAE AR cire RN AR AT DL
MHCCHE HZH A TE . hsa-circ-00366834 & I /&
HCCH)—AM sy HEZE W HUS 7, IR e e
Sk TR £8 3 A A i i AR W bR R ) L VR AE ) I
PREZFME™. HCCHE & Fheirc ARPP21 1)Kk [
5 MR IARBIE R | tughk 45568 (TNM ) 43
WA ARE A (AFP) KFEFHEA . M5 RE
circARPP2 1 {: ymiR-543 ik , i T LIFR
PHHCCAN LI IGHE . A716 . REBAER, %
HCC# ™, circRNA 5HCCHY #F & Fik iy
Mif 2545 5K o il ancire-003 12425 i 48 X DDP (1 1iif 25
PEAT . circ-003 12421 LBk A T DDPiit 25 41 i
( Huh7-RHISNU-387-R ) Wy4ffIiG 1. 8. 17
ZHPAT:, W58 T DDPRAK N EUENE . BHEHCC
()34 f FDDPTi 24 5% 1

circRNAsTATE IR iR bE . e s . fb2#
i} 245 S5 AL H AT i #0S . BFIE, R R
T Z P HCCY circRNAZ: 5l IKHCCHYA
SERAIW TS . Bl A A DG cirRNA 5 HCCHLI A1)
REWEARD, WITERTE AR Z cireRNA R Z 1 #1 HCC
I cireRNAVE I B A Wb e ) 2 5 iR 2. ik
Ir. FIWTEE, WAL

4 BESRE

circRNAE WHCCH BAR &Y, AEHCCH .
HI2Wr . 3697 . TS 208 B W LR I R e
circRNAM 4 ikl i s L L 5% L 1E R
miRNA#ELS . 2 5EARME . SRBPAHEA/EN]
GRBAED IR, S 5RPEHCCH MR &
K& AR MRS . META Aoy R e R
I8 PR FIAE S miRIN AR 45 9 W B VR AL B, XF
FeircRNASE [ )57 BRI 8 PR e ik i HL AR 77
PLI v AN B . R 43 cire RN As 5 HOE A SE Y |
RNAZE S ESFIEIFLRIOC RINAEE . FiE
BT I ARIIR A, 1 25 I AH E 1 circRNA B
R, BEMFSE T Z AR ] cire RN A i
ARG, AR 7 cire RN AP FHFREFIR
. circRNATEL ZURMAIR o FLAT 32 R S A
FEE, PRAMAES AT, HTFcircRNAS 2Ry
BANBE—— XN MRS HEFE bR, BT A circPanel
( ZANTHCCAH F Sk R cire RNAZ A ) B SR
HCCH B2 WT . WS PR I AE 6 T A5
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