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Abstract
AIM: To investigate the impact of upregulation
of miR-203 on cell proliferation and collagen
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synthesis in hepatic stellate cells.

METHODS: HSC-T6 cells were transfected
with miR-203 mimic using Lipofectamine™
2000, and propagated for 48 h. Total proteins
and total RNAs were extracted from these
cells. The mRNA and protein expression
of a-smooth muscle actin (a-SMA), type 1|
collagen and type III collagen was measured
by RT-qPCR and Western blot, respectively.
The proliferation of HSC-T6 cells was assessed
using MTT assay.

RESULTS: Compared with the negative control
group, a-SMA protein and mRNA expression in
the miR-203 mimic group decreased by 75% and
80%, respectively (P < 0.01); type [ collagen
protein and mRNA expression decreased by
56% (P < 0.01) and 48% (P < 0.05), respectively;
type III collagen protein and mRNA expression
decreased 45% and 60%, respectively (P < 0.05);
cellular proliferative activity decreased by 20% +
5% (P < 0.01).

CONCLUSION: Upregulation of miR-203
can significantly inhibit cell proliferation and
collagen synthesis in hepatic stellate cells.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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Tk
BaY: L EAmiR- 203%Lifrﬂfi¥i>lkémﬁﬁ
38 78 E P RR SR hk 0 T v

J7i%: A A Lipofectamine™ 20004 miR-2034&
B (mimics)dE F K ST Z K 20 JL(HSC-T6),
BIR48 WE, KR IR ISR G Ao % RNA
25147 Western blotFf»RT-qPCR, #&o-F 7
L3 & & (a-smooth muscle actin, o-SMA)+ I
A R AT A i g ik ; MTT (v 35 ) i A
Ea) R R R e

ZR: 5Bt miR-203 mimics
Ha-SMAK G fomRNA KL 5 5 F 4575%
F280%(39P<0.01); | B RE &G KL FH

56%(P<0.01), mRNA % i& T 448%(P<0.05);

A 2 B & & 5mRNA & & 5 %) F 545%
F260%(P<0.05); HSC-T6%8 i3 75 /& 12 T I
20% = 5%(P<0.01).
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I H GibcoA A]; Lipofectamine™ 20000 E 38
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MINC-miRNAH b ifg 5 3 25 BORAG R A
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B T2 i Ji 8 o B o A4 T H 26 Elabeam 2
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AR BE A R & B b R RAEY
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p-actin F: 5'-CGTAAAGACCTCTATGCCAACA-3' 131
R: 5'-GGAGGAGCAATGATCTTGATCT-3'

a-SMA F: 5'-GTGCTGTCCCTCTATGCCTCTGG-3' 77
R: 5'-GGCACGTTGTGAGTCACACCATC-3'

Collal F: 5'-GTACATCAGCCCAAACCCCAAG-3' 95
R: 5'-CGGAACCTTCGCTTCCATACTC-3'

Col3al F: 5'-GACTGCCCCAACCCAGAGATC-3' 88
R: 5'-TACCATCAGGAATGACAGGAGCAG-3'

Rno-miR-203  F: 5'-CGATGCTGTGAAATGTTTAGGGAC-3' 67
R: 5'-TATGGTTTTGACGACTGTGTGAT-3'

U6 F: 5'-ATTGGAACGATACAGAGAAGATT-3' 70
R: 5'-GGAACGCTTCACGAATTTG-3'

F: D35S 1¥; R: sS4,

B H A AE AR TR,

1.2.2 Zmfn st g LRGN, &5 LB Fh 4
MZ)(1.0-2.5) X 10°4>, IMAREHAERM 5w 4E
R 7R (E10% 625 1L3), 37 °C, 50 mL/L CO,
F53724 h, 4R G FELIT70%, A58 B a7k
(A& R4 LIS B Opti-MEME; 77 56 ) 4k 4 4 97
£110-12 h. fR4f Lipofectamine™ 20003 B 3%%
YL EmiR-203 4 (mimics) AINC-miRNA,
AkEEREFR4-6 hJE B 2% 20 s B IR 5, 4k
2119748 hi2 IUE T I FLERNA.

1.2.3 RT-qPCR: HSC-T64H % 448 h)rfii
TRIzoBRFFEEL A i ERNA, FHZE2R K(Thermo,
USA)RevertAid First Strand cDNA Synthesis
Kitik ] Sl ¥ 5% & e DN A, F H AR5
(TOYOBO, Japan)SYBR® Green Real-time PCR
Master Mix-Plusi7l| &3t 1T 520 ¢ )6 E #PCR,
PCRYGFIME W 251%: 95 °C 15s; 60 °C 60 s, 3~
HA0NMEIR. 5P B R 2B AR A R A
#](GenePharma) & il (£ 1).

1.2.4 %% G #F I FfaWestern blotix: HSC-T64H
1% 4L48 h, FFIAEEFREE, R Eh 22 R (PBS
WO MEE, FFLIIA150-250 pL RIPA(Radio
Immunoprecipitation Assay)R i, 2 EE
KRR N A S RIPAZMRR S5 1.5 mL
EP#Eh, ¥K EZA#30 min, 4 °C 10000 r/min
10 min, &S EHEPE Y, BCARAIRE
o W 7R & B TR BE, -80 C KA IRAF. X
10-20 pgieh 8 1 HEAT S D S-58 P I Tt M s X
¥K(SDS-PAGE), J-f# FHPVDFE I, 5%BSA
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190 min, —Ft4 CHFF LA, TBS-T(:50.2%
Tween-20, 20 mmol/L Tris-HCI, 150 mmol/L
NaCl)PEfE4k, 4K7 min; —PiEEIFEL b,
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FL KM GAPDH( © 1000), ik a-SMA
FEREPUAR(L 1 1000); /N ELHTR R T AR AL
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8000).
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TEA(DM S O)4 i F I, B hRAC490 nmAbAs
REFLIW I B (AME). RIEMT TR &0 B
vt S5 1 G
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miR-203 mimics NC

B 1 miR-203 mimics FEZRHSC-T6. A: 55 E TR
22(x 200); B: ZHOGTRERR LS (% 200); C: RT-qPCRA:
TFEZLEmIR ~20375K 7K. *P<0.01 vs NCZ.

RHE7RmiR-203 mimicsHTRH Xt R ALINCHL)HH
FEmiR-2033%3A B & 7+, miR-203 mimics#H /&
AP R ZH 1) 1045 (P<0.01)(EI1C).

2.2 EAmiR-203%HSC-T628 fLo-SMA & ik #9
Hor S5EAMX I ZHAH B, Western blot4h R &
Z~AmiR-203 43N CA a-SM A B [ AH 3 2 12k ik
/BZI75%(P<0.01)(E2A, B); RT-qPCRZ: H &R
miR-203 mimicsBNCZHa-SMA mRNAAHXT R
5 B £180%(P<0.01)(KI2C). 45 Ritn Eif
miR-203F1A AT HSC-T67 1k a-SMA.

2.3 EAmiR-203 £ ik AFHS C-T6 28 LAk J7 4 1%,
w9 e 5T IRZHINCEL)FA L, Western blot
45 5 5 o RmiR-203 mimicsZH 5 [ 1T B ZH T
Jiz JiR A 1 A X R IE B> £045%(P<0.05), 1

R 5 8 AR A B ek 29 56%(P<0.01)(&]
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60%(P<0.05), T ZLRZJEmRNAFHXFRIE T FEL
48%(P<0.05)(FE3C). 451w EifimiR-203% 1A
AHPHIHSC-To A i T BRI .

2.4 EiAmiR-203 &k ATHS CH 78 7% 14 09 %
MTT b 345 1231 i 78 miR-203 mimics41A4
fE°40.86+0.05, NCZH°50.65+0.07, miR-203
mimics 4 TEEENCH T HFL20%+
5%(P<0.01). &5 F 3R FimiR-203 &AW #I
HIHSC-T6 3 B i 1k

3 118

JHT £ 4 Ak 2 18 T IR 96 32F Je o B Ak 1) v
DI, H R Sh W S Al R 7k BT
AL AEEFE AT fE, WRAEFHIE . WS HE

2015-08-18 | Volume 23 | Issue 23 |



A mimics NC

b ]
Col3al \

e EER s
5 i

©
wn

0.0
Collal Col3al NC

+ + -

- - +

miR-203 mimics
NC-miRNA

0

—

n
1

FmRINAFEN A

J

i

Collal
+ + -
- - +

Col3al NC
miR-203 mimics
NC-miRNA

B 3 Western blot SRT-qPCRIGAZER 1 BUFIRRINAY
i‘%ﬁ@ﬂ{, A: Western blotéxjj:%; B: %DH’U*EX#%%jj%, C:
Colla15Col3a1 mRNAJFEATFEIEE. 'P<0.05, "P<0.01 vs
NCA.

W A YA R AR R R SRR
PRI TS . A SR R T 4 — B
ot T U L, H T R e ORI
LRYEfb iR,

ECM& 5 B A, JEAEIF NIRRT
LR A I AT, J . PREC M
E RTHIF 7C R £ 44k 15T HEms 2 sk g g 22—,
[ 24 RN e R EC MR 2 B2 i 4, A2
T 4EAb 1) B bR &N, o-SMA AT 45 1)
fie, HSCIEAL 5 K& 7, W S 4F e fb R Ak
RIERE bRz

miRNAs/E WM TIAEgmIBRNA, H

Beishideng®  WCJD | www.wjgnet.com

AR, . CEmIR-203FRIAN AT 2R BIRIEIE MR G VS0

e A B2 R B RmiRNAsS 5 fF4F
Yt R AR RE, WHC R miRN AsFKIA M
SO0 AR AL R A 52 ma, T PR ZmiRN A
Xt AT YEAG T LE (AT VE . Song %™ id it f
TR IR 44 R A B miR-203 A R I, (H
PZAF 7S miR-203 % HS CH J& & B A 52 1 1
AERE, ARSEE L # JemiR-203 mimics_ I
PWmiR-203 KA M ML EIHSC-To4H i T 24K
JE . AR R M o-SMAZR L B T B 4000
W RIS (M TTIE) M 22 2] FmiR-2035K 14 f5
HSC-TO6YAFE RE 18 B R [, R R4 R B
~miR-203%FHS CII R & 1 B A 4 1) i 15 F
H, #2557 W miR-2037E FFEF 4ifb &
H A ORI 9, SR, AR 556 1 A9 miR-203
SCMAHSCRR R A B R 5 L, 75 2253 — Bt
NI NS e W S R Y NG R W R
T H Tz B T — 2 [ B miR-203 7E 41 4k
R K IAER], Ak kwt 5t 4 4k ia
JT A TR AL ).

4 ZEIE
1 Friedman SL. Mechanisms of hepatic fibrogenesis.

Gastroenterology 2008; 134: 1655-1669 [PMID:
18471545 DOI: 10.1053/j.gastro.2008.03.003]

2 Jiao J, Friedman SL, Aloman C. Hepatic fibrosis.
Curr Opin Gastroenterol 2009; 25: 223-229 [PMID:
19396960]

3 Li D, Friedman SL. Liver fibrogenesis and the
role of hepatic stellate cells: new insights and
prospects for therapy. ] Gastroenterol Hepatol 1999;
14: 618-633 [PMID: 10440206]

4 Bartel DP. MicroRNAs: target recognition and
regulatory functions. Cell 2009; 136: 215-233 [PMID:
19167326 DOI: 10.1016/j.cell.2009.01.002]

5 Vettori S, Gay S, Distler O. Role of MicroRNAs in
Fibrosis. Open Rheumatol | 2012; 6: 130-139 [PMID:
22802911 DOI: 10.2174/1874312901206010130]

6 He X, Xie ], Zhang D, Su Q, Sai X, Bai R, Chen C, Luo
X, Gao G, Pan W. Recombinant adeno-associated
virus-mediated inhibition of microRNA-21 protects
mice against the lethal schistosome infection by
repressing both IL-13 and transforming growth
factor beta 1 pathways. Hepatology 2015; 61:
2008-2017 [PMID: 25546547 DOI: 10.1002/ hep.
27671]

7 Yu F, Guo Y, Chen B, Dong P, Zheng ]J.
MicroRNA-17-5p activates hepatic stellate cells
through targeting of Smad?7. Lab Invest 2015; 95:
781-789 [PMID: 25915722 DOI: 10.1038/labinvest.
2015.58]

8 Lakner AM, Steuerwald NM, Walling TL, Ghosh
S, Li T, McKillop IH, Russo MW, Bonkovsky HL,
Schrum LW. Inhibitory effects of microRNA 19b
in hepatic stellate cell-mediated fibrogenesis.
Hepatology 2012; 56: 300-310 [PMID: 22278637 DOI:
10.1002/ hep.25613]

3753

mi2REE
L FHE—F 7
% 7T miR-203 %
FFer e & A
WER, H¥k
B G RN &F 4
10t I7 Rk Ak
8.

2015-08-18 | Volume 23 | Issue 23 |



AR, . CEmMIR-203FIANI 2R BIRIE B MR S AEVSI0

W& TR

K A tm K
LR T LA
miR-203 & ik %t
JF 2K 4m B3 75
MR R AR
e, BFRE
&, FELER
BTHEFE, A

—Z &L

J3aishideng®

9

10

11

12

13

14

WCJD | www.wjgnet.com

Song Y, Zhan L, Yu M, Huang C, Meng X, Ma
T, Zhang L, Li J. TRPV4 channel inhibits TGF-
1-induced proliferation of hepatic stellate cells.
PL0S One 2014; 9: 101179 [PMID: 25013893 DOI:
10.1371/journal.pone.0101179]

Ramachandran P, Iredale JP. Liver fibrosis: a
bidirectional model of fibrogenesis and resolution.
QJM 2012; 105: 813-817 [PMID: 22647759 DOI:
10.1093/ gjmed /hes069]

Friedman SL. Evolving challenges in hepatic
fibrosis. Nat Rev Gastroenterol Hepatol 2010; 7:
425-436 [PMID: 20585339 DOI: 10.1038/nrgastro.
2010.97]

Kawada N. Evolution of hepatic fibrosis research.
Hepatol Res 2011; 41: 199-208 [PMID: 21338451 DOI:
10.1111/j.1872-034X.2011.00776.x]

Henderson NC, Iredale JP. Liver fibrosis: cellular
mechanisms of progression and resolution. Clin Sci
(Lond) 2007; 112: 265-280 [PMID: 17261089 DOI:
10.1042/CS20060242]

Russo MW, Firpi R], Nelson DR, Schoonhoven R,
Shrestha R, Fried MW. Early hepatic stellate cell

3754

15

16

17

activation is associated with advanced fibrosis after
liver transplantation in recipients with hepatitis C.
Liver Transpl 2005; 11: 1235-1241 [PMID: 16184580
DOI: 10.1002/1t.20432]

Wang XW, Heegaard NH, Orum H. MicroRNAs in
liver disease. Gastroenterology 2012; 142: 1431-1443
[PMID: 22504185 DOI: 10.1053 /j.gastro.2012.04.007]
Venugopal SK, Jiang J, Kim TH, Li Y, Wang SS,
Torok NJ, Wu J, Zern MA. Liver fibrosis causes
downregulation of miRNA-150 and miRNA-194
in hepatic stellate cells, and their overexpression
causes decreased stellate cell activation. Am
] Physiol Gastrointest Liver Physiol 2010; 298:
G101-G106 [PMID: 19892940 DOI: 10.1152/ ajpgi.
00220.2009]

Feng X, Tan W, Cheng S, Wang H, Ye S, Yu
C, He Y, Zeng ], Cen ], Hu J, Zheng R, Zhou
Y. Upregulation of microRNA-126 in Hepatic
Stellate Cells May Affect Pathogenesis of Liver
Fibrosis Through the NF-xB Pathway. DNA Cell
Biol 2015; 34: 470-480 [PMID: 25974152 DOI: 10.
1089/ dna.2014.2760]

Yok 3R WG AR

2015-08-18 | Volume 23 | Issue 23 |



