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Abstract

Liver cancer is one of the major cancers jeopardizing human health worldwide, characterized
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by insidious onset, high degree of malignancy, and poor therapeutic effect and prognosis. Ex-
osomes are important carriers of intercellular communication and are vesicles secreted by cells
that contain proteins, miRNAs, mRNAs and so on. In recent years, a large number of studies have
shown that exosomal microRNAs (miRNAs) are differently expressed at different periods of liver
cancer development, and thus miRNAs are considered to be highly promising biomarkers for
liver cancer diagnosis and treatment. This article provides a review of the latest research ad-
vances on miRNAs as biomarkers for diagnosis and treatment at various stages of liver cancer
development and focuses on the research progress of miRNAs in the diagnosis and treatment of
liver cancer and their prognosis.
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1. 518

JH-E (liver cancer, LC)J& 4k f6 H N R F N F LM —, S FELA 905,677 A8 A w5 F
830,180 ML T BI[ 1]« e B 1R 7 200 Pl fs AEAR ORAR BE e T H2 W gk 3, B0 i o s
KT . Rk, @k i R ie W, Fayr R 3Rm e B A Ar R 5 A d i 2 0 B AR .

EEXS IR BT AR, R R B T AR FAYIG . . SUUER. (TR ERM R GG
JT[2] [3]o i SR AR 7 (M AR AR) 2 I V6 T i) — P A 28007 [4] [5] [6] [7], Tan To Cheung %5 A )
WFFEARIA, 0 T T  H A A0 A0 PP SR 3, v i P SR A P 0 e A 21 [5], Yongshuo Ji 558 A IAA):
TR TR, SR YR — e A B SR YT VET]. HRRE H R 1
BITERZ , (AR EIT SRR AE, 5 FAAFRAK.

CT #1 MRI AR 207 R RIS W 4 7 BRI E,  EAETUINE B2 W7 2R 6] 1 FL R
FA[8]. TAE & btk 1) 28 RIERL RV BE 22 A AT, H0 RN LA B ANE T KRB 25 A 2 7, IR H
FESR I, o RNEA A E — 8 A PR3 [9] [10]. HY AR ER 1 (AFP) & I PR = AE B i F I 2 M i) 3R
RNEEDAR SR, PR LU AR S AR S BT BR ) 1 S A[11] [12] [13], AFP &1 20 ng/ml Biidk
TR B HERR i, HHRURYE R 62.4%, FrstE 89.4% [13].

BEE o FLEMD A AN R R, Sk v SRR A R 7 092 W P B R AR T AN 1T B0

A4 (Exosome), A& 4T P 78 B AATHORE A B T 1311 22 TRk . 5 0 B3 41 (circulating tumor cellls,
CTCs)IJE31 8 DNA (circulating tumor DNA, ctDNA)IE [F]4F A4 i ke B i 58 FH I AE b &4
[14] [15] [16]. FM i A PE i e ) V2 AFAE T & A AR, SR AT AR 3% Bl s 5 302 W i) A b 54 [17]
[18]. 1ENAHARIAIE B AL S5 A e A, AMIAMAT T2 AFAE T SR rp 3 I o e 240 B e 0l (1) 41
WMARTEES A %, P SEELR I 2 W 56T

VE 8 WHIANE, mIRNA & —MEIEgiD RNA, KL 22 METHRE. miRNA 7ER: E 55
(13 F IR IR IR A 2 v LSRR 126 A SE IR & . TEHE KRS, miRNA 2 IUAF
RIE .
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ARSCHG S IR MIRNA TE 2 AR S 8 A A R AN RN IR ST 2 s o, FEN A HAE
HA S e AT 2 W AR 7 B HE R

2. miRNA 5 HBV ¥ M4F5
2.1. miRNA £ HBV 81452 b 89 /E

TE HBV AH I A 40 B A ZH 21, miR-1271-5p 2ARFRIA, [H ik, 3 ik o) 41 i 5 2H 23 1) miR-1271-5p
K, ATS2HNt HBV A A 1) R 302 Wr[19]. miR-768-3p 7£ HBV MG h kKL, HimEik
HHIAPRIG T . AR ZE, XU miR-768-3p /& HBV AHICH: A M R 2 Wikr E4[20]. miR-487b
Tk e 5 TR U L 2 P % 4 SR £ 26 0 IS PR JFF 8 73 A O . Xiangang Cao 45 A ) S50 1 1IE S miR-487b
Tk AT AR B G T . i RS AR Z8[21]. Asahiro Morishita %5 A fFRF ¢ & W : miR-210-3p +& HBV #13%
PR rhoE — ARG 2R ) mIRNA B2 S A AR E[22] . Li Zhao 55 ANAHFT R I IMLIE H s R IK 1)
miR-324-3p Al fiEZ 5 HBV MR HEE[23]. Mk, miR-487b. miR-210-3p A1 miR-324-3p ¥kl
1E HBV FHRME I 12 W h BRI 7

2.2. miRNA £ HBV 18X 14 FF e ¥ 52 h 1€ B

HoF T4 A R 2 15 R B R et B S A OE miRNA PR 78t e B 73X AN i) &, Ll : miR-487b
1E HBV 31 i £ Hh R R /K P it iz gy 1 H Ao BRI SRR S i E N, 1X BE5E T miR-487h 78 JFFa
[ ) % B2 W i (B [24]. mIRNA-30b-5p 7£ HBV A T B v i) 22 e 0 6 LT 1 v AL 2
W A= bR B[ 25] - miR-222-3p 7E A 2 m R IA, (H 5 HoAth R R 3 30 s A L, HAE HBV
FHORE IR Hh RIA B iy, XA R J BR e 11 %6 )2 W B 25 Y [26]. miR-93-5p FHI&HE ), il
AN PRERIR 1) miR-93-5p ¥ 1] Fl T HBV AHCH AP,  HASSZ IR 4 AR s2IE, X T HBV AHCTHE AT
eIz, U 85%, R IHiET 93%, BRitz 4k, miR-93-5p i w] Tl HBV AH G -
BEMTE[27].

2.3. miRNA £ HBV X4 FFEiaT P RER

2.3.1. miRNA 5158 @EAXATTHEA

MiR-520c-3p-PTEN {2t EMT #i% AKT-NFxB 15 5%, 53 HBV AHCH: @&, miR-520c-3p
AT HBV #EfE[28]. miR-1271-5p fEdlH| HBV 5 S (1 F, HALHE 5 G- M8 m KB IE & 1 5 (AQPS)
[19]. miR-361 i i NF-kappaBp65 il HBV #H G (132 fE[29]. miR-0308-3p 1EF T HBV FHIE AT
ML #0H] CDK6 A1 CyclinD1 [k, I ik T H il e 40 B At 3G B, 30 I AR L3807 24 A L s (RO I
A R B2 L [30]. FOXOL nl ek A K. 228 5%, miR-374a/b-5p #iil HBV AHK
P FFF 8 20 B ) R T U S ok X FOXOL (il s, it s SR Se B HBV A5G FFRE (11238 [31] -
HE %t miR-520c-3p. miR-1271-5p. miR-361. miR-0308-3p. miR-374a/b-5p % [ 15 51 B i i 42 5k s
XS 2R

2.3.2. MiRNA 5 Z B Rt AT s

AT R AZ PR (HBC)@ i $E 1 A S 2K 1 2 (VAMPR)#l AT {233 miR-135a-5p 7=/, ml {H#e|A)
ZEN T 25 PR N, Xiaocui Wei 25 AWF 5t 8] : miR-135a-5p/VAMP2 5l il £ HBV 15 P i i i
2T T R AEVE L, IS e o VA T #E 5 [32]. miR-203a # HBsAg 1 SRR R 8, S3Wia
AR, B, miR-203a #IA A& HBV AHCHE e B S8 T HE A, (H H AT Z 30 S5 50 1E[33]
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2.3.3. miRNA 53] &4 s %A T8 m
FEFHESE T 1 (FIH-D) BG4 s /ER, miR-3 # 2 W&miL)E, 4 HBV-miR-3, %
Wy T LA FIH-1, M2 M8 A i, 50 miR-3 WIAE A HBV AH M T e BT M8 A e o7 OB #E 55 [34] .

2.3.4. miRNA 2 HBX {EREEITERA

miR-1236 Al miR-329 7£5Z F| HBX )5 [ 2 E FEAR M8 AFP 3900 T BURE IR A, LI K&
P43 miR-1236 F1 miR-329 /i A HBV AHIGHE 16T I X —I& 42 [35]. miR-155 32 HBX 541 J5 2 &3k
ik, N R R A, BT S R ILLH] 2 PTEN/PIBK-AKT @ik, Fik, X miR-155 FFH KT
SRR VAT R A E BT 7T T 171[36]. miR-187 fE52 %] HBX M fo e St gt g, @it % miR-187
AH A () 4% T S HBV A SRR (129A[37]. HBV JE %S miR17-92 Al miR106b-25 ()71
bi, miR17-92/miR106b-25 F5 557 FT/E A4 e FH4700 55 (1) X0 5B [38]

2.35. miRNA 5 HBV X MAFE R AT R

MiR-124 7] AZRRRIT 98 0 85 S B FFAGE, (HBARNLHLEAE R, MO iE T BES miR-124 %
KANE 6 (IL-6)IFRIEH K, XERE X T B L BT R FEAH I SIS I 320, miR-124 24 Hi%
JIHIEITHE 5 [39]. mIRNA-30b-5p #2UA e 4l I fifk 55 it J6 e ek e A0 B i SR 1, AT 380 HBV AR
PERFE, B, HAZ HBV MO 6T I E 2588 1i[25]. miR-3 #li#] HBV & il K HLH 2
JAK/STAT {5 S % (38035, 5k D& A FEEY(PTEN) LT, {52 miR-3 7E32F] HBV [R5, 255
PTEN FF%, WA BT HBV AR, X8 miR-3 /E24 HBV FHCH R T i 46 1 /&
#£[40] [41], PTEN it/ miR-181a/382/362/19a ¥4 R, [Flit, miR-181a/382/362/19a /2 HBV AHIG M
T T VR TT B8 Ri[42]

MiIRNA-mRNA $li {5 75172 HBV AHIC M- V677 177 111 [43] [44], Danping Huang 55 A\ ()8 581 &
Hsa-miR-195-5p/CDK1. has-miR-5589-3p/CCNB1 Al has-let-7c-3p/CKS2 RJ 1 Ay HBV #H ¢ 1 T A Whs &
YRR T HE S [44].

3. miRNA 5FFE
3.1. miRNA ZEFFECER P ER

3.1.1. miRNA HHXEUHEARN LR

MiRNA 7£ - 5 2 W7 iR SGHE 78 L AE 10 SR ATARIR 51 1 AR Z 07038 D%, Jian Zhou 5 AJFK T
—Ff miRNA 414 (miR-122. miR-192. miR-21. miR-223. miR-26a. miR-27a 1 miR-801), i#id— £%l
RIGIGAE, %414 % T S WiMER AR R [45] . UTLBaEsR, VR4 miRNA K R 880% i )5 2t )2
A5, Hedn, Kk DNA F#HR S5 DNA J5, miRNA Kl = 88 2 m 2 MR 246]: itk ghkiE
ETEHE AL IR R BUE ARSI B K 71, Siqi Zhang 25 N &4 KIEIE 15 K R Gt /2 @il 456 INHIBIT-OR
BIRTTRSLHIN miR-122 F1 miRLet-7a BN, RAKFEEE Bgm LA BME[47]. Jiamin Wu 55 N8
SERS A1 &% 2318 miRNA-122. miRNA-223. miRNA-21 [ {E 2> 55 ) 349 aM. 374 aM £l 311 aM
[48]. FRATTHIBAIE I 155K B i AL (EDC) BhAT 25 R BE )82 DNAzymewalker FRIXUBIAT 45 A ) A4 B S e Ao
miRNA-21, R[5 IERIAS] 70 fM [49].
3.1.2. miRNA FERF &SR R{ER

A ER (1 (AFP) 2 B AT AR 55 W T2 Wibs B4, (6T J5 R A B2 Wk i, FR IR 28 10
TP AT, — 3000 B R Ve e f e AL R M e A 3 TR IR R A 2 B, SR 40 S AP TR IR 2 UKL [12]
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[13]. miRNA [ 30 AT LUR G- i 15 8501, miR-21-5p 78 I 8 1 91 e L 30 e b 3 oh SR I e ik,
AR N H S bR £ 4[50] . has-miR-21-5p/hsa-miR-199a-5p 1 has-miR-155-5p/hsa-miR-199a-5p Eb &2
X —RR I E M AR EA[51].

miR-199a-3p 7£ fF B i R IICRIL, AW TR T ME IR S Wibs E4[52] . 7E 5 I &
HifiEF, miR-107 FiEEFEME, XK miR-107 7E &L W i A WA ), EEEEEN
&, mMiR-107 5 43 W13 R K [53]. Fa 4P PR TE RNA (ceRNA) AT {E A T miR-23c, 7EH =40k 2
211, ceRNA I E I fff miR-23c A NI, XUt miR-23c X1+ 5 2 W R A BRI RE[54]

AHLE L — miRNA XA 2Bk, 2 miRNA 414 . miRNA 5 AFP 414803 miRNA B & R4 2
T — e R LA m TR S W U . R A ER I . BTSRRI R miR-21 X AR 12 W
FROREEE R S I R HERR M 20 501l 64.29%. 87.00% 11 75.00%, {HELS CT Ja X AT 2 Wi i iusedt . e
AL A 96.43%. 88.68%, (HAFRIEFA TR, J980% [55]. X Tia~iX ARt T- - iz b (1 i 7t
TR ZTNE. ZREVMHEEH), B—IrEe#E f—br B0 T s SIS W A ur APk, 4%,
BT TS SHAIE R ERZES KR, miRNA KIS 5T 5 1E7E S2F M S5 3 31 i S 2 ek
BB, MMETEARR, B— miRNA XFF47e MR i) 212 2 IRz H TG R .

3.2. miRNA fEFFFEATTPHER

3.2.1. miRNA X ER R B ER

miR-3677-3p 5 FBXO031 4 & 4l FBXO31 FKIAH A NA BT HCC IR A1 Hi AE JB i 24 7 [56] -
miR-20a Il BT Je (1) 35 58 A EE R (RHL 2 miR-20a B M 408 (1 L 44 F2 I EZHL, 1T UNC1999 1E2h
EZHL {48, w7 LASE 0 s 40 ot 2z Je I BUs v, IO N R T e 245 1 (¥ 755 [57] . miR-93
TEIHE AR s RIE, JRHR MR R b AR R 25 ) s 2 2, X2 R miR-93 mI il =15 JHF A i) ik
FEAEANM(T-1C), Z4I rT# LS | AAH<E A 3(MTMR3) 3'-UTR Kif45, miR-93 fT-Hu Al iTJ=4n
JLXF B B 2R AR JE Va7 BURK, X 15 miR-93 B A YT IIHTHE S TACE A Ji5 5 B[ 257 i br &
(58] .

3.2.2. miRNA AT FEE S ERKN{ER

MiR-155 J& i P45 SRPKL 7 J-Ja 4 i (¥ 344 58 5 S B SR Aot 1 JHFJees 40 M 194 7 J2 [59] - miR-513b-5p #ififil]
TR R e A ) 3l A 1) PIKBR3 SRSEHLA, BRI, G Id %S miR-513b-5p 1) 5 AT SIS JH-
YBIT[60]. A SIS /N R4 21T ) CREBS 2.3 m 1A, i8] CREBS A BUE [P, miR-206
I 98 A J B AL J2 4] CREBS [ 1A A PISK/AKT 15 S 3@ % B0, 1X 4 miR-206 1 A e 677 4
PR T BB [61]. circ-ZEBL W f# miR-199a-3p JTER, MMi{EiE PIK3CA KRk, #E—BEithT
FEEERE, R T LU 0] circ-ZEBL S SEHLN TR AR T [52] -

Xiaobo Nie % AMSEGRIA: miR-382-5p TEAFEAL I RHLmKIA, HEZRZIEIARIMIE] NR1IH4
LR Gt 1923 JE I X 5244 (FXR) KA 18 e 40 3 4, D51, miR-382-5p & i v 7 11 B L4 £ [62]  F-box
MWD BEH M 7 (Foxw?) 2 —FrE & 1, miR-25 i #0132 5 151 2k 92 B s 40 I e 18458 . R
2%, WIMERI AR IRITIER[63]. BRI LM%M 5 (KATS)RIE R4S #ik 8SmRNA (BRDSMRNA)TE
2R 2R 2 53Rk, BRD8 # miR-876-3p 144 Ja i Vi 15 KATS il T 4n o Jg , (i T,
MiR-876-3p & [ 167 I B 24 5 [64]

3.2.3. miRNA #ERF R H AT 88 S R 1E R

MiR-342-3p 7EFFME MR b (205 IO, 78 fihieg S5 vh AR, (AR bR Vi IR I 52 i 3R IA [65]
[66] [67]. BhASZIGRM: ARAHSCHE BEHA N T miR-342-3p (AAV-miR-342-3p) (4 Py 45 24 BA S5 4k AT
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JFE PR 1 R T AR B AR R, 1T SR T miR-342-3p AT AR VAT B A BB 71[66]. miR-223 41l
1 PP O JE RO ML R AR A R PR PR AR B AE T 1 (PD-1) T 4 AR FEvE 4R B JE TG4 1 (PD-LA) A, ook
AR P AR TR T AR T R G e P RO I 2B A, IX TR 3 miR-223 T8 AR A AT 5 BN B
IR TT ¥R A[68]. YRR IR DNA (eccDNA)YE A A i A7 7E T T S R 4l b, Sl 754 A HCC
f) eccDNA #ET 7 & RAE, 4R ER: &4 miRNA-17-92 i) eccRNA EA MR R IEN, X —
&8 JL56t FF9E 1) AR ML B a7 It FC AT AR OR i HEEAE F [69] -

3.3. miRNA EFFETE R RER

Heging Huang % AMIRFARY: S5IE®HMHLME, miR-125b-2-3p 7& A4 RIKEE, H
miR-125b-2-3p T IAEIHE R AT B TG A KR [70]. FFEF4EAb gl A A2 B R R ik F v ) — A 38 A1,
miR-571 [ 15 Notch3 FlI Jaggedl [ -1 S HLIE WM FIRON, (REEFLF4EA it R [71]. FIFE S 4F4Eb
RHIEA miR-150-3p, (HI &AM eIT A2, RAA 1 miR-150-3p 7EJAEAH I AT 24 4H i
(CAFS)iTAE I IMA R BRARES , Al SRR R R 5 E K [72]. miR-652-3p il (i 2k fFF 41 i 1)
&\ 1R, HAAENHIW I TS 3R B4R AR 73] il 2 R HF R LTt 45 & S E 3 (CPEBS3)
X R A B 5« AT RS AR 28 EE 4 VE A, miR-20b-5p i A 4M#I T CPEB3 HIVEFT, Mt 17 i it
KRe, @R miR-20b-5p FIA & I ISk P4l 5 B TS [74] . miR-638 E i A RIS RIS TR
JiRg 52 %, A2 miR-638 I VE-£5 4k 8 (A1 ZO-1 (13R85 30 N B % 12 5 B AR [ 75]

4. BESRE

AR miRNA 7E HBV AH GV SR R Am L . BOmEERE . Bomie W, 1697 5TiE kK iEE
ZHEH . miRNA BA &S, mrestE. JERAENRES, ST RIGIKNH, Bgsad, K
AU RS W BORBR A, O ZH 205 JUF o) 2 AN T JGHRAEXT AFP B 9 161 5
R T AR . HE S RT-PCR. Westernblotting 25+ AR FIAKITHK, % miRNA IHHUE 7 B AR 43 i,
HEAFIT miRNA AR AT, BRItz 4, miRNA fE KNS EEST, @SR I A R a] 5k
B, JEHEK, miRNA 5 miRNA. miRNA 5H ARSNGB, miRNA SEU6 A A A B2 B0 &1 S
%, AHXT R AR R R KPHLEL 2l 69T RS SRR A BRI E . ZR B, AMEMA mIRNA
PE 9 (RIE 72 B RAT AN T BRI A A AN BT Al & 18

SR, mIRNA FIIE PR SIS A Y 2 75 MR i . 1ok, AME miRNA 22— ANECK RS Honl
A E R T AT IR I, H AR e B G 5 48 g A S U R bR A, I A FE IR R —
H 53 I 1A Ut SRR MR mIRNA 2 B SRR ARSI, AT AT B H AN 5] ) 77 2008 [/ —Fh miRNA (1)
P BUBREHE LR 2, R RRBCRIE R A miRNA T Rth 2 BB RIR 2, 1 H miRNA $25Gd
FEARGT 2%, R AR IE R ZE ks ok, C/EMF A ITIX LS miRNA EEAER I G [ — N, &
AT 3 e 248 10 HH B 466 DR 43 AR BBURE, AERE S P 3l A IS, ZEAN IR Bl A, AR b S mT A il
B RIK . BRIt Ak, BLFTBOM miRNA B PIE0R HLE] FEA 2R 00E 2 Bt 7ot TRV B, f
SRR IR R HhIX S RT BE L REA mIRNA Rk s = briE . e, ARTRRT 7o R AR s e
SEREBBL, R I ARERE I SRR

DRI, ARk 7 SRR AT DR BB BOAAAE IR 25 b i) i — — 5635 . FRATT R 250 miRNA A SRk & e 1T 44k,
XTERAERTEAL, AN B Sl A ROR T H S A ar i 7 v AR o T B o A [5] B SAS 5] SR
) MiIRNA 23 BB THETE, ZR7ERS, 20 mIRNA B, AR E S WieR 56 7 80), iR
B S R R -

DOI: 10.12677/acm.2024.1451655 2098 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451655

HRE 45

EemB
VO )1148 B BOR T B T A H (2022YFS0201); DY) 1148 Hh B2 245 %8 21 s i _E 5T H (2023MS637) .
Sk
[1] Sung, H., Ferlay, J., Siegel, R.L., et al. (2021) Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 71, 209-249.
https://doi.org/10.3322/caac.21660
[2] European Association for the Study of the Liver and European Organisation for Research and Treatment of Cancer
(2012) EASL-EORTC Clinical Practice Guidelines: Management of Hepatocellular Carcinoma. Journal of Hepatology,
56, 908-943. https://doi.org/10.1016/j.jhep.2011.12.001
[3] Galle, P.R., Forner, A., Llovet, J.M., et al. (2018) EASL Clinical Practice Guidelines: Management of Hepatocellular
Carcinoma. Journal of Hepatology, 69, 182-236. https://doi.org/10.1016/j.jhep.2018.03.019
[4] Kennedy, J.E., Wu, F., Ter, Haar, G.R., et al. (2004) High-Intensity Focused Ultrasound for the Treatment of Liver
Tumours. Ultrasonics, 42, 931-935. https://doi.org/10.1016/j.ultras.2004.01.089
[5] Cheung, T.T., Fan, S.T., Chan, S.C., et al. (2013) High-Intensity Focused Ultrasound Ablation: An Effective Bridging
Therapy for Hepatocellular Carcinoma Patients. World Journal of Gastroenterology, 19, 3083-3089.
https://doi.org/10.3748/wjg.v19.i20.3083
[6] Cheung, T.T., Poon, R.T., Jenkins, C.R., et al. (2014) Survival Analysis of High-Intensity Focused Ultrasound Therapy
vs. Transarterial Chemoembolization for Unresectable Hepatocellular Carcinomas. Liver International, 34, e136-e143.
https://doi.org/10.1111/1iv.12474
[71 Ji, Y., Zhu, J., Zhu, L., et al. (2020) High-Intensity Focused Ultrasound Ablation for Unresectable Primary and Metas-
tatic Liver Cancer: Real-World Research in a Chinese Tertiary Center with 275 Cases. Frontiers in Oncology, 10, Ar-
ticle 519164. https://doi.org/10.3389/fonc.2020.519164
[8] Schraml, C., Kaufmann, S., Rempp, H., et al. (2015) Imaging of HCC-Current State of the Art. Diagnostics, 5, 513-545.
https://doi.org/10.3390/diagnostics5040513
[9] (2009) Pathologic Diagnosis of Early Hepatocellular Carcinoma: A Report of the International Consensus Group for
Hepatocellular Neoplasia. Hepatology, 49, 658-664. https://doi.org/10.1002/hep.22709
[10] Forner, A., Reig, M., Bruix, J. (2018) Hepatocellular Carcinoma. Lancet, 391, 1301-1314.
https://doi.org/10.1016/S0140-6736(18)30010-2
[11] Ahn,J.C., Teng, P.C., Chen, P.J., et al. (2021) Detection of Circulating Tumor Cells and Their Implications as a Biomark-
er for Diagnosis, Prognostication, and Therapeutic Monitoring in Hepatocellular Carcinoma. Hepatology, 73, 422-436.
https://doi.org/10.1002/hep.31165
[12] Harris, P.S., Hansen, R.M., Gray, M.E., et al. (2019) Hepatocellular Carcinoma Surveillance: An Evidence-Based Ap-
proach. World Journal of Gastroenterology, 25, 1550-1559. https://doi.org/10.3748/wjg.v25.i13.1550
[13] Trevisani, F., D’Intino, P.E., Morselli-Labate, A.M., et al. (2001) Serum a-Fetoprotein for Diagnosis of Hepatocellular
Carcinoma in Patients with Chronic Liver Disease: Influence of HBsAg and Anti-HCV Status. Journal of Hepatology,
34, 570-575. https://doi.org/10.1016/S0168-8278(00)00053-2
[14] Vaidyanathan, R., Soon, R.H., Zhang, P., et al. (2018) Cancer Diagnosis: From Tumor to Liquid Biopsy and Beyond.
Lab on a Chip, 19, 11-34. https://doi.org/10.1039/C8L. C00684A
[15] Yu, W., Hurley, J., Roberts, D., et al. (2021) Exosome-Based Liquid Biopsies in Cancer: Opportunities and Challenges.
Annals of Oncology, 32, 466-477. https://doi.org/10.1016/j.annonc.2021.01.074
[16] Cai, X., Janku, F., Zhan, Q., et al. (2015) Accessing Genetic Information with Liquid Biopsies. Trends in Genetics, 31,
564-575. https://doi.org/10.1016/j.tig.2015.06.001
[17] Zhu, Z., Wang, H., Pang, Y., et al. (2020) Exosomal Long Non-Coding RNA UCAL1 Functions as Growth Inhibitor in
Esophageal Cancer. Aging, 12, 20523-20539. https://doi.org/10.18632/aging.103911
[18] Xu, M.L., Liu, T.C., Dong, F.X,, et al. (2021) Exosomal LncRNA LINC01711 Facilitates Metastasis of Esophageal
Squamous Cell Carcinoma via the MiR-326/FSCN1 Axis. Aging, 13, 19776-19788.
https://doi.org/10.18632/aging.203389
[19] Li, Z, Ma, L., Di, L., et al. (2021) MicroRNA-1271-5p Alleviates the Malignant Development of Hepatitis B Virus-
Mediated Liver Cancer via Binding to AQP5. Molecular Medicine Reports, 23, Article No. 386.
https://doi.org/10.3892/mmr.2021.12025
[20] Cao, C. and Wang, C. (2020) Clinical Significance of Serum MiR-768-3p in HBV-Related Hepatocellular Carcinoma

DOI: 10.12677/acm.2024.1451655 2099 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1451655
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/j.jhep.2011.12.001
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.1016/j.ultras.2004.01.089
https://doi.org/10.3748/wjg.v19.i20.3083
https://doi.org/10.1111/liv.12474
https://doi.org/10.3389/fonc.2020.519164
https://doi.org/10.3390/diagnostics5040513
https://doi.org/10.1002/hep.22709
https://doi.org/10.1016/S0140-6736(18)30010-2
https://doi.org/10.1002/hep.31165
https://doi.org/10.3748/wjg.v25.i13.1550
https://doi.org/10.1016/S0168-8278(00)00053-2
https://doi.org/10.1039/C8LC00684A
https://doi.org/10.1016/j.annonc.2021.01.074
https://doi.org/10.1016/j.tig.2015.06.001
https://doi.org/10.18632/aging.103911
https://doi.org/10.18632/aging.203389
https://doi.org/10.3892/mmr.2021.12025

IR 45

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

and Its Potential Mechanism. Clinical and Experimental Medicine, 20, 569-576.
https://doi.org/10.1007/s10238-020-00646-z

Cao, X., Yang, Q., Yu, Q. (2020) Increased Expression of MiR-487b Is Associated with Poor Prognosis and Tumor
Progression of HBV-Related Hepatocellular Carcinoma. Open Forum Infectious Diseases, 7, ofaa498.
https://doi.org/10.1093/ofid/ofaa498

Morishita, A., Fujita, K., lwama, H., et al. (2020) Role of MicroRNA-210-3p in Hepatitis B Virus-Related Hepatocel-
lular Carcinoma. American Journal of Physiology-Gastrointestinal and Liver Physiology, 318, G401-G409.
https://doi.org/10.1152/ajpgi.00269.2019

Zhao, L., Yang, Q. and Liu, J. (2021) Clinical Value Evaluation of MicroRNA-324-3p and Other Available Biomark-
ers in Patients with HBV Infection-Related Hepatocellular Carcinoma. Open Forum Infectious Diseases, 8, 0fabh108.
https://doi.org/10.1093/ofid/ofab108

Li, X., Guo, Y., Wang, X., et al. (2021) Clinical Significance of Serum MiR-487b in HBV-Related Hepatocellular
Carcinoma and Its Potential Mechanism. Infectious Diseases, 53, 546-554.
https://doi.org/10.1080/23744235.2021.1901981

Chen, W, Jiang, J., Gong, L., et al. (2021) Hepatitis B Virus P Protein Initiates Glycolytic Bypass in HBV-Related
Hepatocellular Carcinoma via A FOXO3/MiRNA-30b-5p/MINPP1 Axis. Journal of Experimental & Clinical Cancer
Research, 40, Article No. 1. https://doi.org/10.1186/s13046-020-01803-8

Sun, Y., Shi, P., Wu, Q., et al. (2021) MiR-222-3p Induced by Hepatitis B Virus Promotes the Proliferation and Inhi-
bits Apoptosis in Hepatocellular Carcinoma by Upregulating THBS1. Human Cell, 34, 1788-1799.
https://doi.org/10.1007/s13577-021-00577-1

Zhou, G., Zeng, Y., Luo, Y., et al. (2022) Urine MiR-93-5p Is a Promising Biomarker for Early Detection of
HBV-Related Hepatocellular Carcinoma. European Journal of Surgical Oncology, 48, 95-102.
https://doi.org/10.1016/j.6j50.2021.06.015

Liu, Y., Wang, J., Chen, J., et al. (2022) Upregulation of MiR-520c-3p via Hepatitis B Virus Drives Hepatocellular
Migration and Invasion by the PTEN/AKT/NF-xB Axis. Nucleic Acids, 29, 47-63.
https://doi.org/10.1016/j.omtn.2022.05.031

Yu, G., Mu, H., Zhou, H., et al. (2021) MicroRNA-361 Suppresses the Biological Processes of Hepatic Stellate Cells
in HBV-Relative Hepatic Fibrosis by NF-«xB P65. Cells & Development, 167, Article ID: 203711.
https://doi.org/10.1016/j.cdev.2021.203711

Dai, X., Huang, R., Hu, S., et al. (2020) A Novel MiR-0308-3p Revealed by MiRNA-Seq of HBV-Positive Hepatocel-
lular Carcinoma Suppresses Cell Proliferation and Promotes G1/S Arrest by Targeting Double CDK6/Cyclin D1 Genes.
Cell & Bioscience, 10, Article No. 24. https://doi.org/10.1186/s13578-020-00382-7

Wang, C., Su, K., Lin, H., et al. (2022) Identification and Verification of a Novel MAGI2-AS3/MiRNA-374-5p/FOX01
Network Associated with HBV-Related HCC. Cells, 11, Article 3466.
https://doi.org/10.3390/cells11213466

Wei, X.C., Xia, Y.R., Zhou, P., et al. (2021) Hepatitis B Core Antigen Modulates Exosomal MiR-135a to Target Ve-
sicle-Associated Membrane Protein 2 Promoting Chemoresistance in Hepatocellular Carcinoma. World Journal of
Gastroenterology, 27, 8302-8322. https://doi.org/10.3748/wjg.v27.i48.8302

Qin, Y.F.,, Zhou, Z.Y., Fu, HW., et al. (2023) Hepatitis B Virus Surface Antigen Promotes Stemness of Hepatocellular
Carcinoma through Regulating MicroRNA-203a. Journal of Clinical and Translational Hepatology, 11, 118-129.

Chen, H., Cao, D., Han, N., et al. (2023) Hepatitis B Virus-Encoded MicroRNA (HBV-MiR-3) Inhibits FIH-1 Expres-
sion to Promote Tumor Angiogenesis in HBV-Related Hepatocellular Carcinoma. Journal of Hepatocellular Carcino-
ma, 10, 2337-2353. https://doi.org/10.2147/JHC.S436926

Zhang, C., Liu, P. and Zhang, C. (2020) Hepatitis B Virus X Protein Upregulates Alpha-Fetoprotein to Promote Hepa-
tocellular Carcinoma by Targeting MiR-1236 and MiR-329. Journal of Cellular Biochemistry, 121, 2489-2499.
https://doi.org/10.1002/jcb.29471

Niu, L.J., Huang, T., Wang, L., et al. (2022) HBX Suppresses PTEN to Promote the Malignant Progression of Hepato-
cellular Carcinoma through Mi-R155 Activation. Annals of Hepatology, 27, Article ID: 100688.
https://doi.org/10.1016/j.aohep.2022.100688

Deng, Y., Wang, L., Zhang, Y., et al. (2023) HBx Promotes Hepatocellular Carcinoma Progression by Repressing the
Transcription Level of MiR-187-5p. Aging, 15, 7533-7550. https://doi.org/10.18632/aging.204921

Mani, S., Yan, B., Cui, Z., et al. (2020) Restoration of RNA Helicase DDX5 Suppresses Hepatitis B Virus (HBV)
Biosynthesis and Wnt Signaling in HBV-Related Hepatocellular Carcinoma. Theranostics, 10, 10957-10972.
https://doi.org/10.7150/thno.49629

Wang, J., Zhang, X., Han, J., et al. (2023) MicroRNA-124 Expression in Kupffer Cells Modulates Liver Injury by

DOI: 10.12677/acm.2024.1451655 2100 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1451655
https://doi.org/10.1007/s10238-020-00646-z
https://doi.org/10.1093/ofid/ofaa498
https://doi.org/10.1152/ajpgi.00269.2019
https://doi.org/10.1093/ofid/ofab108
https://doi.org/10.1080/23744235.2021.1901981
https://doi.org/10.1186/s13046-020-01803-8
https://doi.org/10.1007/s13577-021-00577-1
https://doi.org/10.1016/j.ejso.2021.06.015
https://doi.org/10.1016/j.omtn.2022.05.031
https://doi.org/10.1016/j.cdev.2021.203711
https://doi.org/10.1186/s13578-020-00382-7
https://doi.org/10.3390/cells11213466
https://doi.org/10.3748/wjg.v27.i48.8302
https://doi.org/10.2147/JHC.S436926
https://doi.org/10.1002/jcb.29471
https://doi.org/10.1016/j.aohep.2022.100688
https://doi.org/10.18632/aging.204921
https://doi.org/10.7150/thno.49629

HRE 45

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Targeting IL-6/STAT3 Signaling. Antiviral Research, 211, Article ID: 105510.
https://doi.org/10.1016/j.antiviral.2022.105510

Zhao, X., Sun, L., Mu, T., et al. (2020) An HBV-Encoded MiRNA Activates Innate Immunity to Restrict HBV Repli-
cation. Journal of Molecular Cell Biology, 12, 263-276. https://doi.org/10.1093/jmch/mjz104

Tang, J., Xiao, X., Jiang, Y., et al. (2020) MiR-3 Encoded by Hepatitis B Virus Downregulates PTEN Protein Expres-
sion and Promotes Cell Proliferation. Journal of Hepatocellular Carcinoma, 7, 257-269.
https://doi.org/10.2147/JHC.S271091

Ma, S., Qin, K., Ouyang, H., et al. (2020) HBV Infection Exacerbates PTEN Defects in Hepatocellular Carcinoma
through Upregulation of MiR-181a/382/362/19a. American Journal of Translational Research, 12, 3780-3791.

Lou, W, Liu, J., Ding, B., et al. (2019) Identification of Potential MiRNA-MRNA Regulatory Network Contributing to
Pathogenesis of HBV-Related HCC. Journal of Translational Medicine, 17, Article No. 7.
https://doi.org/10.1186/s12967-018-1761-7

Huang, D.P., Zeng, Y.H., Yuan, W.Q., et al. (2021) Bioinformatics Analyses of Potential MiRNA-MRNA Regulatory
Axis in HBV-Related Hepatocellular Carcinoma. International Journal of Medical Sciences, 18, 335-346.
https://doi.org/10.7150/ijms.50126

Zhou, J., Yu, L., Gao, X., et al. (2011) Plasma MicroRNA Panel to Diagnose Hepatitis B Virus-Related Hepatocellular
Carcinoma. Journal of Clinical Oncology, 29, 4781-4788. https://doi.org/10.1200/JC0.2011.38.2697

Cheng, L., Zhang, Z., Zuo, D., et al. (2018) Ultrasensitive Detection of Serum MicroRNA Using Branched DNA-Based
SERS Platform Combining Simultaneous Detection of a-Fetoprotein for Early Diagnosis of Liver Cancer. ACS Applied
Materials & Interfaces, 10, 34869-34877. https://doi.org/10.1021/acsami.8b10252

Zhang, S., Cheng, J., Shi, W., et al. (2020) Fabrication of a Biomimetic Nanochannel Logic Platform and Its Applica-
tions in the Intelligent Detection of MiRNA Related to Liver Cancer. Analytical Chemistry, 92, 5952-5959.
https://doi.org/10.1021/acs.analchem.0c00147

Wu, J., Zhou, X, Li, P., et al. (2021) Ultrasensitive and Simultaneous SERS Detection of Multiplex MicroRNA Using Fractal
Gold Nanotags for Early Diagnosis and Prognosis of Hepatocellular Carcinoma. Analytical Chemistry, 93, 8799-8809.
https://doi.org/10.1021/acs.analchem.1c00478

Fan, Z., Zhao, X., Dong, Y., et al. (2022) Protein-Free, Ultrasensitive MiRNA Analysis Based on an Entropy-Driven
Catalytic Reaction Switched on a Smart-Responsive DNAzyme Dual-Walker Amplification Strategy. International
Journal of Biological Macromolecules, 223, 931-938. https://doi.org/10.1016/j.ijbiomac.2022.11.084

Ghosh, S., Bhowmik, S., Majumdar, S., et al. (2020) the Exosome Encapsulated MicroRNAs as Circulating Diagnostic
Marker for Hepatocellular Carcinoma with Low Alpha-Fetoprotein. International Journal of Cancer, 147, 2934-2947.
https://doi.org/10.1002/ijc.33111

Eldosoky, M.A., Hammad, R., EImadbouly, A.A., et al. (2023) Diagnostic Significance of Hsa-MiR-21-5p, Hsa-MiR-
192-5p, Hsa-MiR-155-5p, Hsa-MiR-199a-5p Panel and Ratios in Hepatocellular Carcinoma on Top of Liver Cirrhosis
in HCV-Infected Patients. International Journal of Molecular Sciences, 24, Article 3157.
https://doi.org/10.3390/ijms24043157

Liu, W., Zheng, L., Zhang, R., et al. (2022) Circ-ZEB1 Promotes PIK3CA Expression by Silencing MiR-199a-3p and
Affects the Proliferation and Apoptosis of Hepatocellular Carcinoma. Molecular Cancer, 21, Article No. 72.
https://doi.org/10.1186/s12943-022-01529-5

Loosen, S.H., Castoldi, M., Jordens, M.S., et al. (2021) Serum Levels of Circulating MicroRNA-107 Are Elevated in
Patients with Early-Stage HCC. PLOS ONE, 16, e247917. https://doi.org/10.1371/journal.pone.0247917

Xue, S., Lu, F,, Sun, C., et al. (2021) LncRNA ZEB1-AS1 Regulates Hepatocellular Carcinoma Progression by Tar-
geting MiR-23c. World Journal of Surgical Oncology, 19, Article No. 121.
https://doi.org/10.1186/512957-021-02176-8

Feng, Y.S., Zhou, J.M,, Sun, C.H., et al. (2021) the Diagnostic Value of MiR-21 Combined with CT in Patients with
Liver Cancer. Clinical and Translational Oncology, 23, 1238-1244. https://doi.org/10.1007/s12094-020-02514-4

He, H., Zhou, J., Cheng, F., et al. (2023) MiR-3677-3p Promotes Development and Sorafenib Resistance of Hepatitis
B-Related Hepatocellular Carcinoma by Inhibiting FOXMZ1 Ubiquitination. Human Cell, 36, 1773-1789.
https://doi.org/10.1007/s13577-023-00945-z

Zhang, Q., Deng, X., Tang, X., et al. (2021) MicroRNA-20a Suppresses Tumor Proliferation and Metastasis in Hepa-
tocellular Carcinoma by Directly Targeting EZH1. Frontiers in Oncology, 11, Article 737986.
https://doi.org/10.3389/fonc.2021.737986

Li, J., Zhong, X., Wang, X., et al. (2021) MiR-93 Regulates Liver Tumor Initiating Cells Expansion and Predicts
Chemotherapeutic Response of Patients. Archives of Biochemistry and Biophysics, 703, Article ID: 108871.
https://doi.org/10.1016/j.abb.2021.108871

DOI: 10.12677/acm.2024.1451655 2101 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1451655
https://doi.org/10.1016/j.antiviral.2022.105510
https://doi.org/10.1093/jmcb/mjz104
https://doi.org/10.2147/JHC.S271091
https://doi.org/10.1186/s12967-018-1761-7
https://doi.org/10.7150/ijms.50126
https://doi.org/10.1200/JCO.2011.38.2697
https://doi.org/10.1021/acsami.8b10252
https://doi.org/10.1021/acs.analchem.0c00147
https://doi.org/10.1021/acs.analchem.1c00478
https://doi.org/10.1016/j.ijbiomac.2022.11.084
https://doi.org/10.1002/ijc.33111
https://doi.org/10.3390/ijms24043157
https://doi.org/10.1186/s12943-022-01529-5
https://doi.org/10.1371/journal.pone.0247917
https://doi.org/10.1186/s12957-021-02176-8
https://doi.org/10.1007/s12094-020-02514-4
https://doi.org/10.1007/s13577-023-00945-z
https://doi.org/10.3389/fonc.2021.737986
https://doi.org/10.1016/j.abb.2021.108871

IR 45

[59]

[60]

[61]

[62]

[63]

[64]

[65]
[66]
[67]
[68]
[69]

[70]

[71]

[72]

[73]

[74]

[75]

Wang, Q., Wang, G.T. and Lu, W.H. (2021) MiR-155 Inhibits Malignant Biological Behavior of Human Liver Cancer
Cells by Regulating SRPK1. Technology in Cancer Research & Treatment, 20.
https://doi.org/10.1177/1533033820957021

Jin, W., Liang, Y., Li, S., et al. (2021) MiR-513b-5p Represses Autophagy during the Malignant Progression of Hepa-
tocellular Carcinoma by Targeting PIK3R3. Aging, 13, 16072-16087. https://doi.org/10.18632/aging.203135

Chi, Y., Gong, Z., Xin, H., et al. (2022) MicroRNA-206 Prevents Hepatocellular Carcinoma Growth and Metastasis
via Down-Regulating CREB5 and Inhibiting the PI3BK/AKT Signaling Pathway. Cell Cycle, 21, 2651-2663.

https://doi.org/10.1080/15384101.2022.2108275

Nie, X., Liu, H., Wei, X., et al. (2021) MiRNA-382-5p Suppresses the Expression of Farnesoid X Receptor to Promote
Progression of Liver Cancer. er Management and Research, 13, 8025-8035. https://doi.org/10.2147/CMAR.S324072

El-Mezayen, H., Yamamura, K., Yusa, T., et al. (2021) MicroRNA-25 Exerts an Oncogenic Function by Regulating
the Ubiquitin Ligase Fbxw7 in Hepatocellular Carcinoma. Annals of Surgical Oncology, 28, 7973-7982.
https://doi.org/10.1245/s10434-021-09778-2

Yu, Z., Chen, T., Mo, H,, et al. (2020) BRD8, Which Is Negatively Regulated by MiR-876-3p, Promotes the Prolifera-
tion and Apoptosis Resistance of Hepatocellular Carcinoma Cells via KAT5. Archives of Biochemistry and Biophysics,
693, Article 1D: 108550. https://doi.org/10.1016/j.abb.2020.108550

Gao, Y., Zhang, S.G., Wang, Z.H., et al. (2017) Down-Regulation of MiR-342-3p in Hepatocellular Carcinoma Tis-
sues and Its Prognostic Significance. European Review for Medical and Pharmacological Sciences, 21, 2098-2102.

Komoll, R.M., Hu, Q., Olarewaju, O., et al. (2021) MicroRNA-342-3p Is A Potent Tumour Suppressor in Hepatocel-
lular Carcinoma. Journal of Hepatology, 74, 122-134. https://doi.org/10.1016/j.jhep.2020.07.039

Xu, C., Sun, W, Liu, J., et al. (2022) MiR-342-3p Inhibits LCSC Oncogenicity and Cell Stemness through
HDACT7/PTEN Axis. Inflammation Research, 71, 107-117. https://doi.org/10.1007/s00011-021-01521-7

Fu, Y., Mackowiak, B., Feng, D., et al. (2023) MicroRNA-223 Attenuates Hepatocarcinogenesis by Blocking Hypox-
ia-Driven Angiogenesis and Immunosuppression. Gut, 72, 1942-1958. https://doi.org/10.1136/qutjnl-2022-327924

Zou, S., Chen, S., Rao, G., et al. (2024) Extrachromosomal Circular MiR-17-92 Amplicon Promotes HCC. Hepatology,
79, 79-95. https://doi.org/10.1097/HEP.0000000000000435

Huang, H.Q., Chen, G., Xiong, D.D., et al. (2021) Down-Regulation of MicroRNA-125h-2-3p Is a Risk Factor for a
Poor Prognosis in Hepatocellular Carcinoma. Bioengineered, 12, 1627-1641.
https://doi.org/10.1080/21655979.2021.1921549

Cong, S., Liu, Y., Li, Y., et al. (2021) MiR-571 Affects the Development and Progression of Liver Fibrosis by Regu-
lating the Notch3 Pathway. Scientific Reports, 11, Article No. 21854. https://doi.org/10.1038/s41598-021-00638-3

Yugawa, K., Yoshizumi, T., Mano, Y., et al. (2021) Cancer-Associated Fibroblasts Promote Hepatocellular Carcinoma
Progression through Downregulation of Exosomal MiR-150-3p. European Journal of Surgical Oncology, 47, 384-393.
https://doi.org/10.1016/j.ejs0.2020.08.002

Chi, X., Jiang, Y., Chen, Y., et al. (2021) Upregulation of MicroRNA MiR-652-3p Is a Prognostic Risk Factor for He-
patocellular Carcinoma and Regulates Cell Proliferation, Migration, and Invasion. Bioengineered, 12, 7519-7528.
https://doi.org/10.1080/21655979.2021.1979861

Li, Z., Wu, L., Tan, W., et al. (2021) MiR-20b-5p Promotes Hepatocellular Carcinoma Cell Proliferation, Migration
and Invasion by Down-Regulating CPEB3. Annals of Hepatology, 23, Article ID: 100345.
https://doi.org/10.1016/j.a0hep.2021.100345

Yokota, Y., Noda, T., Okumura, Y., et al. (2021) Serum Exosomal MiR-638 Is a Prognostic Marker of HCC via
Downregulation of VE-Cadherin and ZO-1 of Endothelial Cells. Cancer Science, 112, 1275-1288.
https://doi.org/10.1111/cas.14807

DOI: 10.12677/acm.2024.1451655 2102 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1451655
https://doi.org/10.1177/1533033820957021
https://doi.org/10.18632/aging.203135
https://doi.org/10.1080/15384101.2022.2108275
https://doi.org/10.2147/CMAR.S324072
https://doi.org/10.1245/s10434-021-09778-2
https://doi.org/10.1016/j.abb.2020.108550
https://doi.org/10.1016/j.jhep.2020.07.039
https://doi.org/10.1007/s00011-021-01521-7
https://doi.org/10.1136/gutjnl-2022-327924
https://doi.org/10.1097/HEP.0000000000000435
https://doi.org/10.1080/21655979.2021.1921549
https://doi.org/10.1038/s41598-021-00638-3
https://doi.org/10.1016/j.ejso.2020.08.002
https://doi.org/10.1080/21655979.2021.1979861
https://doi.org/10.1016/j.aohep.2021.100345
https://doi.org/10.1111/cas.14807

	外泌体miRNA在肝癌中的诊治进展
	摘  要
	关键词
	Advances in the Diagnosis and Treatment of Exosomal miRNA in Liver Cancer
	Abstract
	Keywords
	1. 引言
	2. miRNA与HBV相关性肝癌
	2.1. miRNA在HBV相关性肝癌诊断中的作用
	2.2. miRNA在HBV相关性肝癌鉴别诊断中的作用
	2.3. miRNA在HBV相关性肝癌治疗中的作用
	2.3.1. miRNA与信号通路相关治疗靶点
	2.3.2. miRNA与乙型肝炎抗原相关治疗靶点
	2.3.3. miRNA与抑制血管生成相关治疗靶点
	2.3.4. miRNA受HBX作用后治疗靶点
	2.3.5. miRNA与HBV相关性肝癌其他治疗靶点


	3. miRNA与肝癌
	3.1. miRNA在肝癌诊断中的作用
	3.1.1. miRNA相关检测技术的发展
	3.1.2. miRNA在肝癌诊断中的作用

	3.2. miRNA在肝癌治疗中的作用
	3.2.1. miRNA在改善靶向药物疗效的作用
	3.2.2. miRNA在调节肿瘤信号通路的作用
	3.2.3. miRNA在肝癌其他治疗靶点的作用

	3.3. miRNA在肝癌预后中的作用

	4. 总结与展望
	基金项目
	参考文献

