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ABSTRACT Objective: To reveal the expression of miR-101a in patients with hepatitis B virus (HBV) -related liver fibrosis and its
effect on hepatic stellate cells (HSC). Methods: According to the degree of liver fibrosis, patients with HBV-related liver fibrosis were
divided into SO group, S1 group, S2 group, S3 group and S4 group, and healthy subjects were taken as healthy control group. The expres-
sion of miR-101a in the lung tissue of patients with HBV-related liver fibrosis was detected by RT-PCR, and the relationship between
miR-101a and disease severity was analyzed. Human hepatic stellate cell line LX-2 was treated with recombinant human TGF-1 and
transfected with negative control miRNA mimics (NC-mimic group), miR-101a mimics (miR-101a-mimic group), negative control miR-
NA inhibitors(NC-inhibitor group) or miR-101a inhibitors(miR-101a-inhibitor group). Untransfected cells served as control groups. Then
the expression levels of key genes (a-SMA, COL1A1, COL1A2 and COL3A1) and proteins (a-SMA, collagen I and collagen III) that ac-
tivated HSC and ECM were detected by RT-PCR or Western blot. The SD rats were randomly divided into 4 groups: control group, CCl4
group, Ad-control group and Ad-miR-101a group. Rats were intraperitoneally injected with CCl,(1 mL/kg body weight) to induce liver
fibrosis model, 3 times a week for 4 weeks. Then, 5% 10° infected units of recombinant adenovirus carrying miR-101a (Ad-miR-101a) or

control adenovirus (Ad-control) were injected into rats via tail vein. After 4 weeks, liver morphology and fibrosis were evaluated by
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hematoxylin and eosin(H & E) and Masson trichrome staining, and liver a-SMA, E-cadherin, vimentin, Smad4 or p-Smad2/3 were evalu-
ated by immunohistochemical staining expression. Results: Compared with healthy subjects, the expression level of miR-101a in liver tis-
sues of patients with HBV-related liver fibrosis was significantly decreased, and the expression level of miR-101a decreased with the in-
crease of patient severity(P<0.05). Compared with untreated cells, miR-101a decreased significantly in LX-2 cells treated with TGF-1 in
a concentration-and time-dependent manner (P<0.05). Compared with untreated cells, the expression of a-SMA, COL1A1, COL1A2 and
COL3A1 mRNAs and a-SMA, collagen I and collagen III proteins in LX-2 cells treated with 5 ng/mL TGF- B1 were significantly
increased (P<0.05). Compared with control group, the expressions of a-SMA, COL1A1, COL1A2, COL3A1 and TGF- g1 mRNA and
a-SMA, collagen I, collagen III, TGF- g1, Smad3 and p-Smad3 proteins in miR-101a-mimic group were all down-regulated. Compared
with control group, the expression of E-cadherin in Ad-miR-101a group was up-regulated, but the expression of a-SMA, vimentin,
Smad4 and p-Smad2/3 was down-regulated. The liver tissue morphology of rats in the Ad-miR-101a group returned to normal, and the
degree of liver fibrosis was lower than that of the CCl, group. Conclusion: The level of miR-101a is related to the severity of hepatitis B

virus-related liver fibrosis. Up-regulation of miR-101a may play an anti-fibrotic effect by inhibiting the activation of HSC and epithe-

lial-mesenchymal transformation.

Key words: miR-101a; Hepatitis B virus; Liver fibrosis; Hepatic stellate cells; Epithelial-mesenchymal transition
Chinese Library Classification(CLC): R512.62; R575.2 Document code: A

Article ID: 1673-6273(2021)13-2415-08

Bl 5

JFEF A A SRR 245002 PR T 1) BRI 2T 4 b 12
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S, IF HIFEF 4k ECM SRIE T 2R 4 i sy, 2o
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19-25 AN IR/ INI S R PE AR 4Rt RNA R it 5 3" 1 B
1% X (3-untranslated region, 3'-UTR ) %5452k 415 5 mRNA 1 &
P, HETE &3 700 280 A2E miRNAs, 25 AZKiE 1/3 Ay 5EH
FoRT R, (R4 K ZH miRNAs (T REFIIE FHLE] AR IB R
Rifi#5 miRNA FIXETHI LT, BOESZ A miRNAs 54
FFRELT AEAbAE N Y 2R 1) 28 R A Q1T Hofh2e3r B 4%
UEBA , miR-101a ]38 5 0 ) 5 Ak A= 4 (R F B 3244 1 % (Trans-
forming growth factor beta receptor I, TGFBRI) Ay /b k& 5 |
B O E AT A 20 M GE , AT R RS AR 4EAAE R ¥ SR,
miR-101a 7EFFAELF 40 & A b 4 TSR AR AL

AW B TERTT L BT 499 75 (Hepatitis B virus, HBV )AH
KM £ 4E AL 825 (4 10 3% b 2 B A7 AE miR-101a (Y 73 Rk,
PLJ miR-101a 76 fF£F 4 Ak & A5 & g b i) VRO T R A i
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1.1 SRt

DMEM 3380 £ 32 Gibeo /4 7 ; F41A TGF-B1 g 4
% [E R&D Systems /3 7] ; Lipofectamine 2000 %% 427 . TRIzol
X F LAM1560 mirVana miRNA 43 55057 &0 [ 3£ [E Invitro-
gen 2\ ] s miRNA FYBALIY) . S0 F0 B PE XS BRSA 0 |5 T N T
B A YRR BRA T 5 A0 ER B 2 DR A 5] &
E1910 Ity H 25 |# Promega 7\ 7 ; Bestar™qPCR RT 5] &) H
2&[# DBI Bioscience /A F] ; SYBR Green gPCR Master Mix i H
3 [# Applied Biosystems 2 & ;GAPDH TGF- g1.Smad3,
p-Smad3 Iy H 3% [# Cell Signaling Technology /A ] ; collagen I,
collagen IIT E-cadherin vimentin ,Smad4 .p-Smad2/3 W) H 3¢ [H
Abcam /5 7] ;a-SMA i | 22 [# Santa Cruz Biotechnology 2\
BRAR i E ALY (HRP)FRIC Y — 0l [ m 5 i MERE A= PRl 4
AR R O R G0 A 5E [ Thermo Scientific 2%
w] ; CCl4 b H 3& [F Sigma-Aldrich 23] ; #7547 miR-101a A9 & 4H
Ji% 9 2 (Ad-miR-101a) 2 %} 1R i 2 (Ad-control ) Iy I FITT A=
WA B A BR 2 F 3 IR AR AL (H& E) Fl Masson
=g & 3 RS FERHCR R 7] ; SignalStain®
Boost IHC #1375 5 32 & Cell Signaling Technology /3 ] ;
DAB Iy [1 % [ Sigma-Aldrich A7), JUFEIRAILR LX-2 1y
H3EE ATCC, V423838 K2 IR 2 B SER sy o343 60 1
1A Jy 180~220 g Ky HfEME Sprague-Dawley K BR,,
1.2 LW
12.1 BESEMALEGE R (121 HBV R H; FIvE
SrAEm)Y, EHIRGEOA IS WA g HBY By 5 I T 27 4t
AR . HEBR HIV s HA 2 B NI . B T A R R 5 |
B 2Ry R NS ST ISR B
A IBAG T HBV L B B2 T IFIETR A 2, SRS
AT TR BL2RA 8T, IR A4 Scheuer HARMEN E T HFLT4EAb T2
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L) . ABIFFE AR TAKE 50 4181 HBV J&IL 5 IF T4 4t
TR E AL, FFUCEE T 10 Bla R T IS A6 52183 09 1 3
FFAHET (st IR ) o AEUEERR AR Z M 3RAS 32103 1 A3 I [R]
BT RS 2R B I ZE DL S At

122 @patEsR AN ERAEER LX2 IEAERNT
10%Ji54 1M13% (FBS).100 U/mL &% G 1 100 mg/mL 2
Z 1 DMEM H; 3737 F 37°C \5.0% CO, FIlE . 740, B
N TGF-B1 435ILL 1.5 5% 10 ng/mL AU A BB 5E v, I
J¥E 24 h,

123 HpEFEg ¥ LX-2 QSRS 50%~60%m 4, 1
50.0 nM [ %7 B8 miRNA 34 (NC-mimic 24 ) .miR-101a 5
£ (miR-101a-mimic 26 ), FIH:XT B miRNA #1457 (NC-in-
hibitor 21 )@ miR-101a # #3 (miR-101a-inhibitor 21 ) B} B 4%
e F IRULHT A6 Lipofectamine 2000 4 YL iRl gEA 56 4y , R
ELULf LX-2 40HEE A% B o

124 RT-PCR  HHEBLHI4S, ffi ] TRIzol 17 A LX-2 4
MuskZH 2 PR S RNA, fdi ] AM1560 mirVana miRNA 4355
&5 B S miRNA  fifi ] Bestar™qPCR RT 17 & S 5t
RNA(1 pg). f#if] SYBR Green qPCR Master Mix 7t ABI 7500
R4 LT RT-PCR 43H7 . 51PN ANER 1 s A 222 @ 3k
fifi ¢ miRNA Fl mRNA Z3 5|4 %} F U6 Fl GAPDH [1)3ik&

x1 51957

Table 1 Primer sequence

Gene Forward (5'-3") Reverse (5'-3")

miR-101a CGTTAGACTACAAGTAAGCCGTG GAGGATGAAGTACTGGGTACATA

a-SMA GACTCCGACATCTCTAGCTCTT TGCCTTTTCCTGCACATCTGTC
COLI1AlL GGCTTGCCTGAGCTAAACAG GCACTCTCCTGAACGCCA
COL1A2 TAAGCCGCTCACTGCCTTAG TCCATCCAGCTCCTGCGTAA
COL3A1 AATGGGCCAAGATGATGGCT GTTACGTGCTGCAGTGGACA

TGF-B1 AGAGCCGCTGTGCAGCCCT CGAATTGTATGCCCTGTGT

u6 GCAGCTTTCGTGATCTGGA CCATCATCAAGCCATCTTCA
B-actin CGGTAAACCGAAGCCATAAG ACAGGCTAGCAGAGACAGCA

1.2.5 EEREGESH 1 SDS FREG At , Kga
FIARE iR b R R A B AR 12%ER 10% SDS-PAGE B
P AL BRSBTS 2R O R ORI T A
BT SEAZE MR S%BEA)BFE 1 h, IF RN PURALE
4 CHFE I . T GAPDH(1:1000) .3t a-SMA(1:5000) . ¢ col-
lagen 1(1:1000) . %% collagen II(1:1000) 4 TGF-B1(1:2000)
Pt Smad3(1:3000) i p-Smad3(1:3000), RJ5 , KBl Ak
WIAE(HRP)FRICH) —H0(1:500) SRR FIFAE 1 h, R
BRI R AT 5 . GAPDH AR AT R, {f FH TmageJ
AT E =

12.6 RIGEHAIE K SD KRFEEHL N 4 4 X R
#H .CCl, 41 .Ad-control 41 f1 Ad-miR-101a 2, 454 15 B, %f
CCl, 40 . Ad-control £ FI Ad-miR-101a 28 K B I8 ¥ 13 5 CCl,
(1 mL/kg PREE, 5 F oK% 1:50 1A ) 58 3 1k, 3k 4 J1 L LA
75 PR K R LT ARR X IR TR A SRR ok, 59
Ah, % 5x 10° B YL A A9 4 miR-101a 1 5 20 AR % BF
(Ad-miR-101a) =k X} I8 47 25 (Ad-control ) 43l £ & # ik v 4
Fl| Ad-miR-101a £ 5% Ad-control 217 P, X HEL ik i 4
SR PBS, AbBE 4 JRJ5 , FERRIE T AbSE K B DI H—FB 5T
HABATHA R IEEETE 4% 2 RH R 51— T
ST ITER A TV Uk, JHORAFTE -80 C,

127 ARFMEEANK(HC)SH KR DAREE A
IR FFHLYI R 4 pm TR U0 78 AKS FG 20
(H&E)HI Masson = {a4e(t, teAh K00 e H — 2SI, If vk

JFE IR B LB E T K AL, S YIS a-SMA
E-cadherin ,vimentin ,Smad4 1% p-Smad2/3 Wik E . {#H
SignalStain® Boost IHC il i 71l fil DAB M Aar il 25 & B Piia .
REAILZERE 6 AP AT PR 2 0T o0 (PR M AT T 450 o % Gy
SR EE PR ). PRGN O I T £ 0:<5%,1:5~25%,2:
26~50%,3:51~75%,4:>75%, Y AR EEIT A AN T : 0. R e, 1
B, 2 R 3 R R

1.3 GEit=ain

SPSS18.0 B FH T4 it 404 T B 45 R 3R P+

PrfEZE. (SRR 7225007 & LSD 5 kg Lb AL BLA B4
A3 BB o THEEAR M RO RS, P<0.05 RanEFREAS

PES-S8
2 R

2.1 HBV X4 B E AL A miR-101a 3 T
fat FE 32 1 FUFF AR i A R 2 i AR i E i 2 2 5=
(P>0.05) , HBV fHCHFLF 4k B3 P2 21 miR-101a 3Rk
OB BAK T3z, I H miR-101a (315K PR
HH T ERE TR MAR(P<0.05), W32 FE 1,
2.2 miR-101a £ TGF-B1 #i&H) HSC i
43 5.0 ng/mL TGF-B1 4 ¥ LX-2 4fiff] 0.6.12 Fl 24 h,
25 9 7% miR-101a 19k K 775 TGF-B1 #0319 LX-2 402
L R 2 2 R (P<0.05), 5 ng/mL TGF-B1
AbHE LX-2 41l 24 h J5 ,a-SMA COL1A1 .COL1A2 FICOL3Al
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mRNA £ ik7K - M a-SMA collagen I Fil collagen 111 7K [ ik
AR R E TR (P<0.05) i &5 538~ TGF-B1 nf LIfili# LX-2

MLRTEAE . DLIE 2 A 3,

2 1B HBV B BEMERZINENELTH
Table 2 Baseline data of patients with chronic HBV infection and healthy subjects

Parameter HBV patients (1=30) Flealthy subjects F/x? P
S0 (n=10) S1 (n=10) S2 (n=10) S3 (n=10) S4 (n=10) (n=10)
Age (year) 37.65+ 453 3932+ 5.11  41.73 494  38.63+ 5.16  40.26% 5.13 38.23+ 5.33 1.588 0.179
Gender 1.357 0.929
Male 5 6 6 5 5
Female 5 4 4 5 5
1.5- T2 B I, A ECM 7 AR A SRR R A &R Y
2 FIRACFE KA 35 FIE (P<0.05), 3455 W] oy 44

—
o
1

b

N %% b

. E
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d d

'V

v
T T T T T T
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B 1 1814 HBV BB EMERZINE AL P miR-101a K F

Fig.]1 miR-101a levels in liver tissues of patients with chronic HBV
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L

o
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Note: Different letters indicate comparison between groups, P<0.05;

same letter indicates comparison between groups, P>0.05.
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miR-101a #P#il7) & B LX-2 41 P44 miR-101a 2235 7K

1.2 -

0.2

miR-101a relative expression level
f=]
(=)}
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>

& 2 TGF-B1 A3t LX-2 44 miR-101a 7k

miR-101a 1 (a5 HFEF4ifk. ULIE 4 FIlE 5,
2.4 miR-101a #i#H T CCL iFESHI K RATLF 4L

5 Control ZH F 4, CCl, ZH K FUHZHZR Hf miR-101a [1Y3R35
IR B 3 T % 5 Ad-control 41 Hb#, Ad-miR-101a 2 K U4
2 miR-101a [ 255 7K - B3 T+ (P<0.05) . TLIE 6.

KEFNER RIS HEE e IR 45 R R, X iR
KEPFFHA KR, RIS ; CCL 41 F1 Ad-control
K T LUK A2 ik  ARAE AT IR IRBE AEA B R 1
Y AL ; Ad-miR-101a 2H K BRI IFAH SUR A8 BEACR & T 0
Masson — & 0 AL IR SR UTAEE R s, X B K R 4
B R 7 44k CCL, 2H F Ad-control ZH v 4 BB 3 114 21 4k
1k; Ad-miR-101a 41 Y FH A AR E LT CCL 4. WA 7.
A5 20 AL G 0 8 I K U B FP o-SMA | E-cadherin , vimentin
Smad4 Fl p-Smad2/3 [#)Fik%5 R B x , 5 Control 21 4%, CCl,
2H K BUBT 2H 21 v E-cadherin f) 3 35 7K 3 F 8 , a-SMA | vi-
mentin, Smad4 Fl p-Smad2/3 ) F&iE/KF- ;5 Ad-control 4]
I, Ad-miR-101a 41 K FUF4141H E-cadherin (3235 7KF I
P ,a-SMA vimentin ,Smad4 £ p-Smad2/3 [ & ik 7K T 7
(P<0.05). ULK 8,
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Fig.2 Effect of TGF-B1 treatment on the level of miR-101a in LX-2 cells
Note: A: 0, 1, 5 and 10 ng/mL TGF-B1 treatment of LX-2 cells for 24 h; B: 5 ng/mL TGF-B1 treatment of LX-2 cells for 0, 6, 12 and 24 h;

different letters When comparing between groups, P<0.05; when the same letter indicates between groups, P>0.05.
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Fig.3 Effect of TGF-B1 treatment on the expression of a-SMA, collagen I and collagen III in LX-2 cells

mRNA relative expression level

Protein relative expression level

0.8

0.6

0.4

0.2

Note: A: mRNA expression level; B: protein expression level; compared with 0 h, **P<0.01.
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Fig4 The effect of miR-101a on miR-101a, a-SMA, COL1A1, COL1A2, COL3A1 and TGF-81 mRNA expression in LX-2 cells
Note: Compared with Control group, *P<0.05, **P<0.01.

NC-mimic ®miR-10la-mimic ® NC-inhibitor ® miR-101a-inhibitor

*5k

p-Smad3 / Smad3

& 5 miR-101a ¥t LX-2 ZRA a-SMA [ collagen I, collagen III, TGF-B1,Smad3 A p-Smad3 & H R iZH 2T
Fig.5 The effect of miR-101a on the expression of a-SMA, collagen I, collagen III, TGF-1, Smad3 and p-Smad3 protein in LX-2 cells

Note: Compared with Control group, *P<0.05, **P<0.01.
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Fig.6 miR-101a expression in rat liver tissue
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Fig.7 H&E staining and Masson trichrome staining of rat liver tissue (X 100)
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