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Background : The cytokine-induced activation of hepatic stellate cells (HSC) plays a major
role in liver fibrosis. Quiescent HSCs undergo phenotypic transformation called “transdiffer-
entiation” in response to viral, chemical or immune insults to the liver. The cytokine TGF-51
plays a key role in progressive liver fibrosis. Since small interfering RNA (siRNA) is a power-
ful tool for silencing gene expression post-transcriptionally, the present study aimed to deter-
mine whether synthetic TGF-51 siRNA down-regulates the expression of the TGF-31 gene in
immortalized and activated rat HSCs (HSC-T6s). The study examined whether synthetic TGF-
f1 siRNA prevents rat HSCs activation and extracellular matrix (ECM) production. Methods :
TGF-51 siRNA or a control (pU6) siRNA was added to HSC-T6 culture media. We then per-
formed RT-PCR and western blot analyses for TGF-31 and ECM components (fibronectin,
type-I collagen, and TIMP-1). Results : TGF-1 siRNA significantly down-regulated expres-
sion of TGF-$1 mRNA and protein and attenuated mRNA and protein expressions of type-|
collagen, fibronectin, and TIMP-1, as compared to the control. Conclusions : TGF-51 siRNA
can effectively down-regulate the expression of TGF-1 in rat HSC, resulting in significant in-
hibition of HSC activation and of ECM production. These data indicate that synthetic TGF-31
siRNA can be a useful treatment modality to prevent liver fibrosis.

Key Words : Transforming growth factor-beta; Small interfering RNA; Hepatic stellate cell; Liver
fibrosis
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Small interfering RNA (siRNA)+ &4 #7429 mRNA
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1zat10r1) 74 "Hﬂ_,_(rat HSC-T6) & 4ol Ao AM&-3}
Atk 7HIHEE 10% SEI83(Gibco, Grand Island, NY,
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w7l A wkakadnh. 28y wWidE AlEE 10 mm Aol
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CHAiol 22| 3 westem blot &4
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mM pH8.0 Tris, 150 mM NaCl, 5 mM EDTA, 05% Non-
idet P-40, 100 mM PMSF, 1 mg/mL leupeptin, 1 mg/mL
aprotinin, IM DTT)S2 &HEAIFE 138 & 4CollA 30=
F &3A1712L 12,000 rpmellA 20% 9 94 EEe & Al
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oF(Bio-Rad Laboratories, CA, USA)S& ARE-slo] 330 A
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ectin 10%, TIMP-12 12% 2 SDS-polyacrylamide gellA]
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buffer (10 mM Tris, 150 mM NaCl, 0.1% Tween 20) 5%
942 1A17F St wjekst 5 U} 84 anti-TGF-A1 (R&D
systems, CA, USA), anti-type I collagen (Abcam, Cam-
bridge, UK), anti-fibronectin (Abcam), anti-TIMP-1 (Santa
Cruz, CA, USA)2& 347& HHS-A)7) 2, TBS-T buffer2 108
7+ 3 3tk 18 % horseradish peroxide (HRP)7} A%
o] Q)= anti-rabbit ®=+ anti-mouse IgG (IgG-HRP) (Santa
Cruz Biotechnology, CA, USA)E 1A7F ¢t AsA7]| 1
TBS-T bufferZ 10&7+ 1] ¥ 8+ & enhanced-chemilumi-
nescence 49 (Amersham, Buckinghamshire, UK) 2.2 7}A|
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RT-PCR¥} western blot®] ¥ x]:= GAPDH (glyceralde-
hyde 3-phosphate dehydrogenase) 2}e] Alth# ¢l wrel=ks A

Table 1. Primers sequences of TGF-41, type | collagen, fibron-
ectin and TIMP-1

Target Primer sequence

TGF-p1 sense: 5’-TCTCTCCGACCTGCCACAGA-3

antisense: 5-GATCGCGCCCATCTAGGTT-3

Type | sense: 5’-TGGTGCCAAGGGTCTCACTGGC-3

collagen antisense: 5’-~AGGCCTTGTACACCACGTTCACC-3’

Fibronectin - sense: 5-TGTGACAACTGCCGTAGACC-3’
antisense: 5-GACCAACTGTCACCATTGAGG-3’

TIMP-1 sense: 5'-CTGGCATCCTCTTGTTGCTA-3
antisense: 5-AGGGATCTCCAGGTGCACAA-3’
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Fig. 1. Immunofluorescence of intracytoplasmic and intranuclear
transfection of TGF-41 siRNA (arrows) in cultured HSC-T6 cells.
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Fig. 2. RT-PCR analysis shows inhibitory effects of TGF-41, collagen type 1, fibronectin and TIMP mRNA expression in cultured HSC-T6
cells by TGF-81 siRNA (A). (B) Decreased expression of TGF-41, collagen type 1, fibronectin and TIMP-1 mRNA in TGF-81 siRNA treated
cultured HSC-T6 cells (TGF-81 siRNA) than normal control (NC) and pUS treated control group (pU6). The values are means with standard
deviations from three independent experiments. *p<0.05.
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Fig. 3. Western blot analysis shows inhibitory effects on the expression of TGF-81, collagen type 1, fibronectin and TIMP-1 protein in cul-
tured HSC-T6 by TGF-81 siRNA (A and B). *p<0.05.
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