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miR-21 % HEF &R AR IER

BE ORMED RV FRT K
TV RGBT, T 315211 2T T BT oL AR BRI B, 779 315040)

E /%) RNA(microRNA, miRNA)&Z £922/M% 3 BR 49 RNA, 18 1T 45 65 1% RN A (messenger
RNA, mRNA), £4F/E KPR AR R, Fib, mRNAW® KB ZFn 4 minidiz, oism
e 3 A AL, miR-2IE U PR KA 6y J e o B, EARUR e ies ol &M AafriE, B ik )3
£ A 3 & MmiRNA(oncogenes miRNA, onco-miR). miR-21/& Af 48 Ji& J& (hepatocellular carcinoma,
HCC). 3F VB8 I AT & (non-alcoholic fatty liver disease, NAFLD)%DHT%Q{%%%Z‘LE 4’%{55\3@
A EEAE A 1% T FHmiR-2 VE TR IR S o 69 AT RAF — & 25, VA RIF R T 06 RIS W Ao 77

KEEIA miR-21; ATFEH S ATl s o s s AT

The Research Development of miR-21 in Liver Diseases

Ge Rui', Zhao Gangjun'?, Li Huan'?, Li Hong>*, Zhang Xie’
('"Ningbo University School of Medicine, Ningbo 315211, China; *Ningbo Medical Centre of Lihuili Hospital, Ningbo 315040, China)

Abstract MicroRNAs are about 22 nucleotide that regulate gene expression at the post-transcriptional
level by binding messenger RNA transcripts. Dysregulation of miRNAs affects a wide range of cellular processes
including cell proliferation and differentiation. It is up-regulated in almost all types of cancers, promotes cancer cell
proliferation, migration, and survival and therefore was classified as an onco-miR.It plays an important role in the
occurrence of hepatocellular carcinoma (HCC), non-alcoholic fatty liver disease (NAFLD) and liver fibrosis. This
article summarizes the latest developments in miR-21 in liver diseases in order to better apply to clinical diagnosis
and treatment.

Keywords  miR-21; hepatocellular carcinoma; liver fibrosis; non-alcoholic fatty liver disease
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8 AR AR Jo 14 JFE 205 v, G AR JE A AR
A J (non-alcoholic fatty liver disease, NAFLD), H:Af
A ER T B g M D REBRAS B, O R B I
JBE, B PRI A £ G AR BOUAT T3S 0, SR8m0 H /473
= AEAS 51k 7 A SR I L 22 Bk R 07 4
T ) ¥R 97 AEEET, i i B 7 miR-2 L7E e v 1) R AR L
il 7] 58 90 ST NAFLD - 48 28 V6 97 S 0g . hAh,
miR-217E R 4EAL . T 98 55 JH I 5 0 vh S5 A Bt 7
(AL, FRATTAT LUK AR T30, miR-212x 5 35 k5 (1)
RARRE, HAEH g3 AN ml sl AR

1 miR-2175j 4}

ERBAVNR A, rno-mir-213£ R4y B TGt
108121 Lk, e N, BT Be k179232 k.
miRNA-2 15 K {5 5% 7= ) o 4 1 25 & B A i
W& TIOR3 T % FEVF 2 MR I 40 i
B, miR-2 VR A B s T AR AR K I AE T B
o IR R R A B AR AL, I LS IR B 2 )
A KBRS B 9120, rno-mir-2 14E U I AR KA afin
BN SRR R PR IA & EIRS, miR-211)
755 XS A M 25 0 A AH O, XSS A 7 AT REAIE B K
P BmiR-2 157 B (1) 41 100 4 i 23k AR K T g K
FHImiR-217] RE R HEBUEIEH . ERIZE RS T,
28 R miR-2 1 15 THH A S %0 76 1E 5 A B4
F, T4# Bh 40 Jifd (helper thyroid cell, Th cell)1 F1Th24H
Y6 36 R R T AR 0k ) A R Dy R T DA X R Y
RAESAELE, miR-2 17ETE AL B 540 i b 9 15 5 9F &
FERE A2 HETh1 FImRNA I p3 530 5 A7 PAgw A 1 41 AR
4 &-12(interleukin-12; 1L-12), I H .4 & I AEmiR-
2RI/ B, AR A0 I WATL- 12 () 3 Y. Lu
MNP R 7AEmiR-21 M FTh1A K nsE. B
TR SN R R AmiR-2 17 S % R 48P ok 15
4, Murugaiyan§"2R ILTAH i 5 14 FmiR-2147) i
Sprouty [7] Ji #J(Sprouty homolog, Spry1)[] % i& M
MR Th2 731k, Sprylae — M 22 2 J5U % Av 2 1 Bl
(mitogen-activated protein kinase, MAPK)ig 12 1) 1
Ao BEAh, B4R BmiR-217E R B (ICD4™ T4
J DL R AR A ) (R AR /N BR R SRk, RS B &
G J2E P50 A 1R B [P AE DG PR,

2 miR-218950EH
miR-2 1 [ #8256 [ % 2/, 095 Bl R g ok 7 2%

1 [] Y5 4 % [Al (phosphatase and tensin homology de-
leted on chromosome ten, PTEN). #2 5 E 4 o 56 1T
K H4(programmed cell death protein 4, PDCD4). Ji
WLER % [ 1(tropomyosinl, TPM1). £ Kazalis it
B DR IR I 10 15 5 5 H (reversion-inducing-
cysteine-rich protein with kazal motifs, RECK). 4=
J& 55 [ i 2H 23 #101 #1] 7] (metalloproteinase inhibitor 3,
TIMP3). Fasfit /& (Fas ligand, FasL)%%, 1X £ 3 [A 4H
[F) RS s 0 R A A M IE R . 90, Gaudelot 55!
RIL, 1225 B 7 P miR-21 3R IA K i, HAEH
TELIERIPTEN, 8 i eg 7 42 X6k 5- 960K 18 1% (5-Fluoro-
uracil, 5-FU)RJT 245 1%, AT A2 1 ies i 348, (=228
RS . SekarfF R I, £ 15 8 1 miR-2 15d i 4 2
PKIPDCD4 15 it Je8 e 2 5 Ji& o Kowshik SV 3,
5 LR FFmiR-2 VERECK 1, M I {12 3 fit 87 441
M IE AR AR 28 AL . ZhangZE N ERE I, 7
FLARE HmiR-2 1L [5] /F A T TIMP3, f#TIMP3 i1 ],
T AR J2E R 40 L 3G 4o PR I, miR-2 1 7E Mg v
o B IE R R HC B L DR ] AR g i Rg 12 i RHG o7 B 9
(53T 5EFR o

3 miR-217ERF R PRI R it R
3.1 miR-2158T4Ra%=

HCC/Z — M b IR s, @ kK AETH
JH% B H 0T, H T, HCCHIZ T 2 AR T 5%
LY A 75 4 4 R 25 1 (alpha fetoprotein, AFP).
AFP[RI I 22 H 7 A B 55 FIHCCiZ Wi A Wb &
Yo SR, BT = IR Ry e AT UM, AFPAE RS
D368 5 THT A7 — 58 1 = BRPEDS). PR bk, J8 ) 75 22
HA R e T R0 RO R B A bR B, DAE T
LR BT AER A I HCC . SunS i 7 A B, 5
D FEHCC &3 1375 Az it AT 2 24 P 1 miR-21 8 = AH
bt 1137 41 A 4 FE 6 A0 9 40 24 HPmiR-21 (1 3Rk 7K
SN, BRI A U L7 4 A 4 B AN
HAFmIR-21MAFPH] e A B T8 5 HCCHIIZ I .

MengZ520% B, miR-2 1 A] 1 #t] kg 410 i R - 2
PTENH] & 1k 7K *F. Yin%5 PR 3, IL-12/2miR-21 (]
BLEEAERR, IL-124F 4 M R 7 2 A B s e o7 s
PE, B 9T O 2 27 A i idoRg & A 9 T 5 R R
AR TR o T IL- 1200 3 E4E A2 i it i $NK
1T 6 T 400 6 1147 155 581 N T A1 38 0T 440 L 10 7 200849,
I B 5 41 B 75 PR TIK B 41 Y (cytotoxic lymphocyte,
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GAS5 —_l_ j STAT3, AP-1
iR-21
L o PTEN, PDCD4
i —— | RECK, TIMP3
IFN-y, TNF-0.
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cancer cell

IEN-y: T &y; TNF-o: R IER Ta. = 0 | {Edk.
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and
transformation

IFN-y: Interferon y; TNF-o: tumor necrosis factor a. L inhibition; |: promotion.
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Fig.1 The main mechanism of miR-21 in hepatocellular carcinoma

CTL) 7 A A3 PP HuSE P i 58 & B, miR-
21 EHCCH A= KA i 5 7 1 5(growth arrest-specific
transcript 5, GASS) ) B # ¥ b5, GAS5F ik '~ i A
fFmiR-217EHCCAL L il . KoenigZ 2k i, %
PEGH N R 7l 1 AE 5% T 5 e s B0E ] 13 (signal
transducer and activator of transcription 3, STAT3) Al
W% F & A -1(activator protein, AP-1)##miR-21]
B 53, miR-21 i SR E 432 4 [ 41 1) fieb 8 410 ] X1 5 4l
PTEN. PDCD4. RECKF1 TIMP3. Zhang%5>HIF ],
miR-2 145 35 CD24 AL 4H i 1) 77 37 LA S AH 40 e 5 8
R B A EAE A . e Ak, miR-211) & R IE IE A
T AHCCHEE Ta A RN E 7. 82, K
B 7R W, HimiR-21 7] #2 a1 F T b A 4 48
Hi AR bR iR 855, A, $tmiR-21H THCCTI; A
097, FRARRH) 22 [a) (B 1),
3.2 miR-215NAFLD

NAFLD& — 5 2% (1l AR B ZR S AE, FUARFAE
FET JH I H AR 7 3 B AR B8 o A T B 1) g T A 4
FEIGAF e 0 1 I 2 e 5 AR SR R AL P
W5 & W, miR-21 5NAFLDI¥ K A % D) I K R,
JF HNAFLD 5 4 & e 5 8 i miR-21. miR-34a.
miR-122F1miR-45 12 8] f) R L) CAHGIESE, LDL
ST AR HE DR R G R 2 2 1 3 45 R A OC 1) A R THI 52
K, KL ARAEAF A S, MU SRR 4%
ANTE A= 2 D REPY . AR T I 2 F (low-density
lipoprotein, LDL) 2 /A2 B Al R & H, 5%
A SR E B M E A AN EE-. 1R
% 1% AR B 52 4 A O 2% 1 6(low-density lipoprotein

receptor-related protein 6, LRP6)| 2 Wntf5 5 i& 1%
52k, A MPWnt/B-EHX EAFE TRET S
LDLI A FAE P LigEPUR I, miR-2140|HepG,
A P LRPO R IL K, ISR B A2 [FRII,
Loyer&5 P52 56 J 30 4 il miR-21 n] Pk & i S8 AL 4 g
AR 358 B 75 50 52 P a(peroxisome proliferator-activat-
ed receptor o, PPAR) Y VE 14, M1 BH 5 95k /D i iy A8
4. Benhamouche-TrouilletZ V& I, FFAF 1 miR-21
(10 Bae ALK AT P 0 5 T W L i I 2R AR At B T
W73 FFF PR Jig 75 2 1 A0 R 77 7 5 BB 50, miR-21 7] B
DL ff R 7 14 77 NS 5 NAFLDE & 1) 4 Fob B8,
ST 4 e e i R AR SR A IR AR P, B AR SR
YR ) SORE AT 4EAL . TR UE, miR-21T] fECAL
W7 A5 T NAFLD A F AV br 4, 0 miR-21 7]
REAENAFLDA K AR T HHE (12).
3.3 miR-215FF4F4E1k

JHEF Al 2 HHIE R g Ve 7, HAFAEAE T
JHE 22 1K 41 i (hepatic stellate cell, HSC)H V& 4, 4
ARSI AR R AN H G A BB SR 4EAL 2
ik — 25 e R AN, T Ty B 2 b A0 248 i s 1) =
LT, AT R, KIEE K A45% 50T
& HHAF a5 5] R P, AR, REVF 2 E
WEFUAE AN FFET YA 7 470 1 AR, (H R K
BUAEATT 2500} 2T 440 BoAT e . R, 38
D5 BTG HANTT K Re g BH 1 E -2 4E Ak 2 1A 2.
i 52 R 45 B 2540 o

FE A YA RE v, e AL A2 A R 7B (transforming
growth factor-B1, TGF-B1)A& = ZE A1 £ 4 1k 41 o [ 506,
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Fig.2 The main mechanism of miR-21 in NAFLD
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Fig.3 The main mechanism of miR-21 in liver fibrosis (modified from reference[36-40])

TGF-B-Smadid % /& H H Z 15 5 7% FE i, £
5 % 1, TGF-B1A] PLBLE F T i 45 5 38 1 Smad
2/3, it SHSC E R Z k& & kA S 4041k, M
miR-2 138 1 Smad2/3 84 R A4 1E 1 775 i iR 2 3 1 7= A,
[Fi] B S AT 4 Smad7 67 i 15 567, 5 TGE-BIE Mt
GEAE 5 AN A B2, TE B IR B9 155 1R 45 4 Ak 1)
5T, ChuahZ5B8 Ak I, FF 1 4 4k, 3 2 ] v o o
YR (soluble egg antigen, SEA) 5|2, SEAR S /74
41 i 4 2 13 (interleukin 13, IL-13), i A & TGF-B
PE RIS T . AEWuEPTRGHEFT, fa il fa B A
U £F4EAL A RIBY BUE S ) L miR-2 17K, [F] I
AW 1F 5 B AT 4 AT 2H 2L miR-2 1K F, 451
TR, P 440 B3 I miR-2 17K F T i 5 41 44k
)7 R FE A S E A e miR-217] LUEA— A E
BERRUEVIRAZ Wi T A1 44k e i), m] LR iR

I7 IR SOR 22 il 55 ¥R 9T FE 4T 44, TE I Yang S50t
I8 R I3 ) R (chlorogenic acid, CGA) W] i i B #2410
HmiR-212K 8 15 TGF-B1/Smad 745 5 il % Sk 4171 41 JIT
LRYEL(E3) .
34 Hftw

BOE WA R, 75 O S & 1, HBV
FE R 1 B 30 7 AUEEDN AR i, H4m i HBVAZ 0>, 18
e S S A, LSRN 2L BT 48 955 75 R 7 2B 1 (Hep-
atitis B virus X protein, HBx)*", 1 HBx/& A 41
Mo HBVE i) 26 A 0] 2> 1. HBxI8 i 380 41 f (5
S A U Sk, AR T R . HBx ]
5 FmiRNA] 2 5 K 1&, WmiR-52077, miR-145.
miR-222. miR-21"F1miR-146*. JL 'miRNA-21
B R FHHBx 5 5 10 3F % 2 MmiRNAKE [, FifE
T 44T 8 VR A A ) (R SR AL i oA 58 4 e A
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A FETE TR BT BT 46 (hepatitis C virus, HCV)H, Chen%%147)
I, miR-21EHCV AP S AR il p i Rk, JEAL
il A] fE 2 HmiR-218 3+ HIAP-145 &, FEHER:
3 A6 K] F-(myeloid differentiation factor88, MyD 88)
FE 0B 2R -1 2 AR AH S 1(IL- 1 receptor associ-
ated kinase 1, IRAK1)FIUTER, M 51 &% 58 & .

4 RE

miR-217E Ak 2 19 2 996 1 kA AR AT 36 8
B A, BT IR R W AR TY, R EE
IR RO (B . miRNA U842 9 2 5 2 2%, miR-21
TE FLAR P95 R AR F AL AR M AN 58 32, (HFRATT AT LA
T, BEAE X miR-2 LA 72 AN W DR, miR-2 17E
HH ) B A TR R B 02 08 TR, LA S IR I R
(BT B T BEAR A A KT 5%
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