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Role of microRNA in chronic hepatitis B, liver cirrhosis and hepatocellular carcinoma
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[Abstract] Hepatitis B virus (HBV) infection and the subsequent persistent inflammation are the important factors that
facilitate the development of liver cirrhosis and hepatocellular carcinoma. Both HBV infection and persistent inflammation can
affect carcinogenesis via regulating microRNA expression, Aberrant expression of microRNAs plays an important role in
regulating the malignant transformation of chronic inflammation. Some microRNAs can aggravate inflammation via increasing
HBYV replication or expression of inflammatory factors, some can promote fibrosis process via activating hepatic stellate cells or
producing collagen proteins, and some can promote cancer progression by affecting the balance between cancer promoting factors
and tumor suppressor factors. Proinflammatory molecules can promote Evo-Dev of HBV-induced hepatocellular carcinoma
through epigenetic regulation including regulating the expression of microRNAs. Here in this review we discussed the potential
mechanisms by which persistent inflammation induces aberrant expression of microRNAs and the role of dysregulated
microRNAs in the development of chronic hepatitis B, liver cirrhosis, and hepatocellular carcinoma.
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R G 50 R A A O PR a0 35 PR 4 73 5 40b , 3 1T A3
1L S ALAIL T TR 5 30 B S B A3 138 St
HCC 3 b 19 3K 3l 7 F, 3L o T 9 455 microRNA
(miRNA) 7£ HBV 8o fi il s 2B H

miRNA J& — KR 19~25 nt 1Y NI H
#E/N RNA, 7£ HBV i8Rtk RIEERES T 15 2
miRNA kK FE kAR, 2012 45, AT R G
457 HBV BU#AHE miRNA 7E HCC R A= Kk it #
MIER 3128 T miRNA k7K P xt HBV & il &
FeRMEZm i HOC &A= KR IIFEIA 4341 T miRNA
Ve HCC 2 W UG Aic i) a7 AR A W] BEPE
AP VSRR LA S IRAE (A & B

1 HBV FrE#FE M RERST SE miRNA KX
IKFH T

U B 9% 25 WL HBV 35 22 8% g 25 5 i 36 4
miRNA # 53¢ 5 F vp G800 5 B F i 2Rk Bl
DRCRS fFH miRNA & i e i 2R A
AEDZ AT miRNA ZE47 0 T, A i B A — 2 T e
) miRNA, {H HBV 722 B 4s 25 b 5% 5 N 1
YY1,ifi YY1 % DGCRS J3 51 X E A #1475 H
i HARTKOP AR PR - miRNA 5 il 74 5t 52 31
SN A Y. miRNA ) 32 35 K-t & A 7 AR
AMLAR L A 2 miRNA 3218 P 5 E (152 1 2 55 7K
g KA AL, AN R I E Y miR-
210 BY7KP- 5 JRAE (4 7™ EE R BE AR G, > 1L TE TN &R
G KA R R W N A i 2 A AL AR R T
B, miR-210 i AH R 55 5 3 Ff - e ol A% T g 5 T
20 B ) O T TS T R DL R AR BRSNS HBY (A
il 5C s AL SE T BURF AR AR BT LA 5t
2512 miR-210 FE AT

2 miRNA RERIEEB M Z BB K FFREL HCC
REMERFHIER

H T miRNA A B2 58 B g 7. o
i3S 5 mRNA R E P91 4545 T PR KK F-
TEANIETE AL P T MR R B Y P K AR A
e R A e A PR L BLAE T PR 2 miRNA koK
AR i RNA XA I A= B RE Y 1 19 BE
W SR TR A FREERRAS » R R B L8 1
T B R Y R

2.1 BHZAME HBVHLRE T, mRNA #
KRR AT A, 5 R 2R 5 1 miRNA /] DL5E i
HBV (5 il Je 25 A 3RE 0 R  AE8 1 R R &
i R T EENEA . i HBV 6%
Fe s o Mye W% 5% @R IBH) o Myc Qi i
A X TS miR-17-92 2 (miR-17-5p, miR-
18a, miR-19a, miR-19b, miR-20a, miR-92a-1), 4
miR-17-92 fE3d 3k w2 i s sl il HBV 15
il FR %] T HBV B2, Hhgt miRNA
FERIKOT 1 BCAE T DU F HBV 5 B 19 47 252 J%
Yy, el miR-26b AT DL 5 2P 2 iR L 41 2 R = A
L(CHORDCD) mRNA ) 3" g i [X 45 4 4 il He 3
%, 24 miR-26b [ HBV g% gk #1041 B , CHORDC1
HHFRBGH B, Kagikry CHORDC # ik
#ass HBV J3 sl F X s M A2 8F T HBV & il 5
sk A AT HBV R HEZ2 g, #4r miRNA
IR0 A P R fb R 7 3R 3 T 114 R A S5 1 3 6 A
R R RAE 43 AR 3X 2 miRNA Rk KF-,
hsa-miR-1231 FEFME RAEEH TR B, th T
‘B5 HBV .0 & X X741 & B W5, i LA S
HBV B0 X7 5 B 45 & 4352 0 HBV (19 52 il B2 #%
DEMAMFE . T HBY HRWERE 183
P 248 VRIS (803 R o il AAT: ] B4 1) il 28 8 2 5 e L
HERE s miRNA Ay e () 35 B3R 618 1 & R %
HERR B AT ZAR R o

2.2 FPRRAC PSRRI R R R B R A 1 i R
H L, ARZ miRNA k7K Pk A AL B AR I 4
JL BT A0 B AR T RE R AR T s L e T
it fe . R B, e tb A KA+ B (TGF-p) 7
JHRE Ak b AR P L > T B TR 40 i s 4 A )
TGF-3 {5538 1 52 240 1] iof JFF A 1k i 72 49 8 25 B
fifo RS & v, miR-101 A] DLid@ o #9 4fi) TR T
(TGF-B 32 1) Je H o S 380iE I KLF6 K I 55
TGF-B {55 s A UNIE , miR-101 38 W] DL % i A2
TE 0 B P 0 P ol 22 % A Sy i ERAS R miR-101
#E TGF-@ 38t Jir SO RE A6 bt 2 43 3522 1 10041
YER. SR, AL 20 21 miR-101 (i 32k K J2:
R A AL 42U 9 miR-101 ASBEA A0
il TGF- {5 53 % » (2 ik 1 i i 2k Lk et
WA o A A S5 ) 43 A 17 0 %) A 1k 1) i L
AR, T S R e B AL mRNA g 34k
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SR X St A miR-122 1] DLt ] PR L e 3k
0] 200 6 9 o R 0 G D A Ak
FE2 miRNA & 7] UVE Sy 35000 -8 46 /) 43 F5 ic
Y. Eein, miR-29 FEAN[R] -8 A6 43 101 B 3 103 P i)
TR 5 AR A AR B DL K IR BB 5 E 72 i
RS OG  AG BE B A T 12 M 2 A8 5 e 0 T Y

S FARicy .
2.3 HCC
2.3.1 HCChp#tsm HCC LI bR miRNA

BRIV R A 2 | R #0200 M 494 B AT DG R TR B A
I B AR AL L R A B B AR e HOC /&
HEERE, i HCC R IAR miR-342-3p A]
At 5 NF-eB 3 ¢ i 7 R i 48 3% 1 TKK-y
TAB2 J TAB3, fii 2 F KK Eif, fie gt HCC 4
MEAEG A miR-122 10 7L 2 P T E vh s 7 3
3K IR 22 Fh A My S RS SC B TR 19 4 1 L SRk
KFRIRER S HBV L8 HCC Bia A R UL K
Erk A 2284 % . HBV YL 00 R T 40 A
FHRIEZFHNH] miR-122 1 F 3k K F-H L A, 12
N miR-122 T FE AL R 22 Ik N-2 ot 28 k> ZL b
¥ ¥ M ( polypeptide
transferase, GALNT10) R ik Mz F#. B T
GALNTI0 Refg s i 3R B A K 752 AR T g BT LA
miR-122 T IR REE I 3 R B A K 1 32 14 5 5 0 4
fas sE L A R HCC kB S kRN, HBx &
A LLE A F AR 6 RS STATS B 7. 2
2t miR-21 BY3RIK. VRN JE miRNA, miR-21
AL 4G PTEN £ N Mg L iy 2k, JF B
P 20 e T -3 A SR U T R R
HCC iy &£ 5 &R, 76 HBV T, miR-
181a Ji ) F X i MEH 5k, 23k FA, JFsd st 5 34k
g 1 X R 45 & BE IR E2F % s N 7 5 (E2F
transcription factor 5, E2F5) A FRIEKFE, H
T E2F5 BAg 40 240 j 35 S A R J1 . BT DL E2F5 3%
ETIRAEE T HBV A5 HCC iy 4 5K .
Gt miRNA K& [F] () 5% 1 R 22 A5 1% (single
nucleotide polymorphism, SNP) i %f HCC F ¥
Wi, FRATHTHIOEZE K B, LT pre-miR-218 f5E J3
3 F X Y rs11134527 F1 pre-miR-34b/c [
rs4938723 (T>C) [ fig g HCC B f& I [ 3 5 pre-
miR-196a2 ff) rs11614913 (T>C) . miRNA-122 HJ

N-acetylgalactosaminyl-

rs3783553 SNP {3 5 | £x52m HBV 284 , 11 52 i
HCC kA RS,

2.3.2 HCC R - 40dgss 5 08 Tk 26
HE A A i 1 S BN 35 miRNA X T4
KA E AR Al LASZ i ) HCC 40 i iy 1 13
L, sz HCC (&4 5 & ., than& s m
miR-29 B I EHTF T-HE H bel-2 ZRM T mel-1
AT IR mel-1 2 5 B4R R M TR 7T
M. BT HCC H miR-29 Ab TR B RS
mel-1 2 5 [ SRR I T3 42 52 Bl il 7
HCC 4y Jd 1= . HBV BRYLBER 51 5 miR-
15a/16 H AN 7 51 R4 77 Az, o5 miR-15a/16 45
B BEAL A I PE miR-15a/16 (19 ¥ B2, {2 fff miR-
15a/16 NS Bel-2 W335 LiH. BT bel-2 &
H R I RE A A 20 M 0 T3 A% BT P miR-15a/16 &
JHRESS AN HCC ufays =" . B T o] LAy
B RIFRIBIN T miRNA iF ] L i 25 5
g HCC 8 T o F2 S 52 ma . o oJsd w0 46 B B
TGF-B {5 7 1 B HA 0 40 M 15 5075 S A0 i i 1
PIFERT. 4 HBV BN fS . HBV mRNA figifi i
T miR-15a RKSZH AT SMAD FKiE 5 7 (SMAD
family member 7, Smad7 ) 45, 5]# Smad7 3
ik B, BT Smad7 J& TGF-B {5 53 B 1) S B
il 7~ Fr L TGE-B {5 ‘5 il i Smad7 FKikKF
(e A i HCC 48 08 1 5k R o, e 4
HBV #5¢ HCC 4, miR-429 B3Rk H 2T
PEI, FOR LA Notehl R NAEN, EE .
T Notchl BT LA JE 241 438 7 490 ) 240 9 T2 722
I Houl Dlfe #t HBV i i it HBsAg K e $i i
(HBeAg) 43 » it L miR-429 3K 7K -1 FEAR XS
F HBV #3¢ HCC )k E 5 & kR g
2.3.3 HCC ## HCC#¥B g EEE
FEREE PR 3R WE S e AT 1) = 28 S e o e
NAEE T EERIGIRE L. TEARZ N HCC #
BIHLETH  miRNA Xf HCC % 8% iy s mi m] LA %
S KT B 28 AT iR, BB miRNAs i@ i 7
] g ] DU i HCC 4l % B8 1) & A1 A5 5
A HCC 4l 72 , 241X 28 miRNAs ik
K-S 8 T IR g2 e ik HCC s . BUB IR
A FIRIER 1 (astrocyte elevated gene-1,AEG-1)
TEZ M IR ZUhE A 25 B BLA, JRTE M 40
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UL R 2% T3 A 2y BB AR . HBV A
5& HCC 4fififg 1, miR-375 F1 miR-136 7£ HBx Y {f
RN 2B N AR T WP R B AEG-1 323568
Z It R T HCC M, S5 574141
FHEE . HCC 44 miR-152 135 B 3 T i, T it
FUIE DA i IR AL TR 1 32 48 2 B 6b (tumor
necrosis factor receptor superfamily member 6b,
TNFRSF6B) %Az FiE. B+ TNFRF6B
RERS 42 = A1 1z 3 RE ) (1 32 40 J 1 5 40 <41 &4 fe
T BT DAERGA AP0y B T HCC kS
KB ras FHE GTP 454 & M (ras-related GTP-
binding protein, RAB) GTP fff 5SA(RAB5A) & Rab
WAL - & HAT S R D B 1 T 8 TR 22 Tl
240 MM S BE » A2 B A L o L R T R I A A i

KEEE . HBV BL i), miR-101-3p J& ) 7 X 1%
P RS L 2R R AR, 5 3 AR g 1) IX 25 45 0 il
RABSA (RAS S 4k I 50 1) 238 9 1 s
55 » Rabba A7k A B e i T HCC 4 ey
R MOMAEAE VY. BEAh, Fioeid FiKk miRNA
ATt HCC WHets . Ao, A/ IMAN T
MIEFEPE B W 72 AT DLRE A miR-224, T /£ HBV
FASE HCC o, 3% — B W 72 i B 5 s 13 miR-
224 A FEMR RRE 2, N AL SMAD K
HERG 4 (SMAD family member 4, Smad4) FikHH
IEREAR , DT A HE T 20 1 A4 e B LA % b i /Y OB
B, R 1B T 2012 AR LK HGE Y 7E HBV 2
P & B o R R FEAE AT A miRNA K5
DESE Y ERE T

&1 miRNA RIZKFRZELTNHERELZRIIZ M

Tab 1 The effect of miRNA expression changes on hepatocellular carcinoma (HCC) development

The expression The changes of downsteam

Effects at the cellular level Effects on the disease process Ref.
changes of miRNA target genes of pathways
Down-regulation of Activation of NF-kB Promoting of cell proliferation Promoting HCC development [16]
miR-342-3p signaling pathway
Down-regulation of miR-122 Up-regulation of GALNT10 Promotion of cell proliferation Promoting HCC development [17]
Up-regulation of miR-21 Down-regulation of PTEN Inhibition of apotosis Promoting HCC development [18-19]
and caspase-3
Up-regulation of miR-181a Down-regulation of E2F5 Inhibition of apotosis Promoting HCC development [20]
Down-regulation of miR-29 Up-regulation of Mcl-1 Inhibition of apotosis Promoting HCC development [24]
Down-regulation of miR-15a/16 ~ Up-regulation of Bel-2 Inhibition of apotosis Promoting HCC development [25]
Down-regulation of miR-15a Up-regulation of Smad7, Inhibition of apotosis Promoting HCC development [26]
inhibition of TGF-8
signaling pathway
Down-regulation of miR-429 Up-regulation of Notchl Promotion of cell Promoting HCC development [27]
proliferation, inhibition
of apoptosis, up-regulation
of HBeAg and HBsAg
Down-regulation of miR-375 Up-regulation of AEG-1 Promotion of cell metastasis ~ Promoting HCC metastasis [28]
and miR-136
Down-regulation of miR-152 Up-regulation of TNFRSF6B  Up-regulation of cell motility Promoting HCC metastasis [29]
Down-regulation of miR-101-3p ~ Up-regulation of RAB5SA Promotion of cell metastasis ~ Promoting HCC metastasis [30]
and cell proliferation and HCC development
Up-regulation of miR-224 Down-regulation of Smad4 Promotion of cell metastasis ~ Promoting HCC metastasis [31]
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WrEr, ULEr HBV K i 32 20 i 58 A8 18 &, 076 %
REOAEE TR T A T HCC A A LR R 1 58
A8 R 24 R F HCC K AE Tk B B Fe st 24
AR B3 A R He i miRNA 23k 7K 1y 28
SO P LA ok X 0 R A DK 3 8% 118 R 445 5 i 9 i 2
P, HHE miRNA 78 HCC % AE Fl % J& vh T 2 4 1
FH AT miRNA 43 9 3L 25 miRNA F 9 3L A
Z miRNA, IEFMEON E A PO R, MifE
HBV G (B0 £ 28 R AEAE R, X AP i 94T
% 3L P2 miRNA B S5 3L I 28 miRNA R
T KPR 5E A% 2% I 1 e fef AR g a0 AR ) A
I HCC #EA1 Jy kA7, #0988 HE P 28 miRNA
U miR-342-3p.miR-29 . miR-375 2435 /K -1 T
A AR 0 20 0 3 7 L 0R T R R RS BE s g R 2%
miRNA 4l miR-181a, miR-224 [ I & 7] LA 417 %1 40
LA R T A BE A M R S RS R T . (EUR BRI 54T
FELLR IR (1) BUAG AR5 5 2030 5 40 i R K 39
BRI 4T, B F I i miRNA 5 AR5 4%
N miRNA FGRAKCAFLE 2 5 AR ME B miRNA
£ HBV 2 #2 i BARVE T () A Who 22
JEARTT R IR R H A miRNA XHEAE Pk & & i 7
EIE s e 2 X0 H S KB AL B4 3] miRNA
FARTKPAB AT PR A AT 1 PR G 3R A BT
PRI 17 i KRR AS R0 14 BA S 9 LA W] 4 miRNA
£ HCC & A F &k & rf 19 £ F . O 38 o % 8 2
miRNA gEf7#4. LI & HBV {2 3t HCC #Efk %
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