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Abstract

Abnormal production of extracellular matrix (ECM) components significantly contributes to the development of liver fibrosis.
This study aimed at examining the effects of short-hairpin RNA (shRNA)-mediated transient knockdown of transforming
growth factor BRIl (TGFBRII) expression on the proliferation and activation of hepatic stellate cells (HSCs) and synthesis of
fibrogenic ECM components in HSC cells. Three different shRNA-expressing plasmids were constructed for the expression
of shRNA-(a, b, c) targeting to the rat TGFBRII mRNA beginning at nucleotide position 339, 444 and 528 and they were
transfected into a rat stellate cell line, HSC-T6 cells, respectively. The levels of TGFBRII, a-smooth muscle actin («-SMA),
and type | and lll collagen expressions were characterized by reverse transcription polymerase chain reaction and Western
blot assays. The concentrations of hyaluronic acid (HA) and type IV collagen in the supernatants of cultured cells were
measured by enzyme-linked immunosorbent assay. Transfection with the TGFBRII-specific shRNAs resulted in varying levels
of inhibition in the expression of TGFBRII in HSC-T6 cells, and transfection with the potent shRNA-c inhibited the expression
of TGFBRII in a dose-dependent manner. Knockdown of TGF BRIl expression significantly reduced the levels of o-SMA, type
I, lll and IV collagen, and HA expression in HSC-T6 cells (P < 0.01). In conclusion, our data indicated that knockdown of
TGFBRII expression inhibited the activation of HSCs and the production of fibrogenic ECM components in HSC-T6 cells.

Therefore, our findings support the notion that TGFBRII is an important factor of the pathogenic process of liver fibrosis.
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Introduction

Liver fibrosis can lead to liver cirrhosis and is a major health
problem with high morbidity and mortality worldwide.'*
Liver fibrosis usually results from continuous wound-
healing responses to chronic hepatic injuries, such as
chronic hepatitis, long-term alcohol abuse and non-alcoholic
steatohepatitis." Histologically, liver fibrosis is characterized
by excessive deposition of extracellular matrix (ECM) con-
stituents of different types of collagens, glycoproteins and
proteoglycans in the liver, which forms a fibrous scar and
distorts the hepatic architecture.> However, regulation of
the production of collagen and the fibrosis process is still
poorly understood. Discovery of the mechanisms under-
lying the process of liver fibrosis should be of great signifi-
cance in the design of new therapy for human liver fibrosis.

A previous study has revealed that hepatic stellate cells
(HSCs), also known as lipocytes, Ito cells or perisinusoidal
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cells, are primarily responsible for collagen production in
normal liver as well as during fibrogenesis.* Following
liver injury, HSCs usually undergo an activation process
to contractile myofibroblasts, characterized by the
up-regulation of specific markers, such as a-smooth
muscle actin (@-SMA).>® In clinical practice, liver biopsy
has been the gold standard for the diagnosis of liver fibrosis.
However, its invasive nature has scared many patients.
Recently, numerous studies have found that high levels of
serum N-terminal propeptide of type III collagen (Collll),
hyaluronic acid (HA), tissue inhibitor of metalloproteinase
type 1 (TIMP-1) and YKL-40 are biomarkers for the develop-
ment of liver fibrosis and have been used for the diagnosis
of liver fibrosis.” However, how the expression of these pro-
teins is up-regulated following HSC activation and during
the process of liver fibrosis remains unclear. Previous
studies have shown that a variety of intracellular signaling
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cascades regulate the expression of the HSC activation-
related target genes and form a regulatory network during
the process of liver fibrosis. Hence, dissection of each
pathway and understanding its role in the process of liver
fibrosis may provide a framework for the design of new
therapies for the treatment of human liver fibrosis, In par-
ticular, the pathway that is initiated following HSC acti-
vation plays an essential role in controlling target gene
expression and contributes to the fibrogenic responses of
HSCs. In the current study, we focused on one pathway,
the transforming growth factor 8 (TGFB) signaling.

The TGFB and TGFp receptor-related signal pathway are
critical regulators of liver fibrosis. The TGFB superfamily
consists of a large number of structurally related polypep-
tide growth factors that regulate many aspects of cellular
processes, such as embryogenesis, proliferation, differen-
tiation, adhesion, apoptosis, migration and fibrosis.®
Engagement of type II (TGFBRII) and type I (TGFBRI)
serine/threonine kinase receptors on the plasma membrane
by TGFB promotes a heteromeric receptor complex for-
mation and receptor activation. The activated TGFBRI
recruits and phosphorylates the receptor-regulated Smad
proteins (R-Smads). Subsequently, the phosphorylated
R-Smads dissociate from the cell membrane receptors and
form a complex with a common mediator Smad, Smad4.
These Smad complexes then translocate into the nucleus,
where they regulate the transcription of target genes.’
TGFp is a potent and prominent fibrogenic cytokine, and
regulates the function of HSCs in both autocrine and para-
crine manners during the process of liver fibrosis."
Consequently, TGFB signaling can stimulate the synthesis
of ECM components, such as type I collagen (Coll),
Collll, type IV collagen (CollV), fibronectin, tenascin,
elastin and HA; up-regulate the expression of antiproteases
such as TIMP-1 and plasminogen activator inhibitor; and
down-regulate interstitial collagenase and other matrix
metalloproteinases. Therefore, TGFS signalingzg has become
an attractive target for antifibrotic therapy.'!

In the current study, we used the rat HSC line, HSC-T6, as
a model and investigated the in vitro effects of targeting
TGEFBRII with short-hairpin RNA (shRNA) on the prolifer-
ation and activation of HSCs and the production of ECM
components in HSC-T6 cells.

Materials and methods
Cell culture

The immortalized rat liver stellate cell line, HSC-T6, was
obtained from the Cell Bank of Xiangya School of
Medicine (Changsha, China) and cultured in Dulbecco’s
modified Eagle’s medium (Gibco, Grand Island, NY, USA)
containing 10% fetal bovine serum (Gibco, USA), at 37°C,
in a humidified atmosphere of 5% CO, in air.

Transfection of shRNA targeting TGFSRII

Three target sequences for rat TGFBRII gene (NM_031132)
were chosen, according to the siRNA Design Guidelines
(www.ambion.com), and these sequences were non-

homologous to any other rat genes, analyzed by BLAST
(Basic Local Alignment Search Tool) analysis (www.ncbi.
nlm.nih.gov/BLAST). These target sequences were designed
and synthesized as (1) 5 AAGTCGGTTAACAGCGATCTG 3’;
(2) 5 AAGTCTTGCATGAGCAACTGC 3'; and (3) 5 AAGA
ACATTACTCTGGAGACC 3'. These three target sequences
were then cloned into the shRNA-expressing plasmid
pSilencer2.1-U6 (Ambion, Austin, TX, USA) and named
shRNA-a, -b and -c, respectively (Figure 1). As a control, a
scrambled sequence (5 AAGCTTCATAAGGCGC ATAGC3)
without targeting any known rat genes was also constructed
into pSilencer2.1-U6 (sShRNA-Ctrl). These shRNA-expressing
plasmids were identified by DNA sequencing.

To knockdown TGFpBRII expression, HSC-T6 cells in
12-well plastic plates were transfected in duplicate with
shRNA-a, shRNA-b, shRNA-c or shRNA-Ctrl separately
for varying periods using Metafectene, according to the
manufacturer’s instruction (Invitrogen, Gaithersburg, MD,
USA).

Reverse transcription followed by semiquantitative
polymerase chain reaction

Total RNA was extracted from HSC-T6 that had been trans-
fected with individual types of plasmids using Trizol
(Invitrogen), and 3 ug of total RNA was reversely tran-
scribed into cDNA using RT-PCR kit (Takara, Shiga,
Japan), according to the manufacturer’s instructions. The
relative levels of target mRNA transcripts to control glycer-
aldehyde 3-phosphate dehydrogenase (GAPDH) were
determined by polymerase chain reaction (PCR) using the
cDNA as a template and specific primers. The PCR
primers were synthesized by Takara, and their sequences
were forward 5-TGGAGGAAGAACGACAAGAAC-3,
reverse 5'-CGGTGGACACGGTAACAGTAG-3' for TGFBRII
(NM_031132) with the amplicon size of 317 base pairs
(bps); forward 5'-AGGGTCATCGTGGCTTCTCT-3, reverse
5-CAGGCTCTTGAGGGTAGTGT-3' for type I collagen
alpha 1 (Collal, NM_053304.1) with the amplicon size
of 392 bp; forward 5-AGCGGAGAATACTGGGTTGA-3,
reverse 5-GATGTAATGTTCTGGGAGGC-3' for type III col-
lagen alpha 1 (Col3al, AJ005395.1) with the amplicon size of
290 bp; and forward 5-GTGCTGAGTATGTCGTGGAG-3/,
reverse 5-GTCTTCTGAGTGGCAGTGAT-3' for internal
control GAPDH (AF106860.2) with the amplicon size of
289 bp. The PCR reactions were performed at 95°C for five
minutes, and subjected to 30 cycles of 94°C for 45s, 56°C
for 45 s and 72°C for one minute, followed by a final exten-
sion at 72°C for 10 min. The PCR products were analyzed by
2% agarose gel electrophoresis and visualized with ethi-
dium bromide, followed by imaging. The relative levels of
each target gene mRNA transcripts were analyzed by densi-
metric scanning using ImageTool software (version 3.0) and
expressed as the ratio of target to control GAPDH.

Western immunoblot

To examine the expression of target proteins, the plasmid-
transfected HSC-T6 cells were harvested and lysed in
buffer containing 50 mmol/L Tris-HCI (pH 8.0), 150 mmol/L
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1. shRNA-a

Sense 57,
GATC(*]TCGGTTAACAGCGATCTG[[TCAAGAGACAGATC
GCTGTTAACCGACTTTTTTGGAAA -3

Antisense 5'-
AGCTTTTCCAAAAAAGTCGGTTAACAGCGATCTGTCTCT

339 (shRNA-a)

caa|gtcggttaac agcgatctga
GTCGGTTAAC AGCGATCTG ttcaagaga
444 (shRNA-b)

cagaagtctt gcatgagcaa ctgcagcgtc TGAA CAGATCGCTGTTAACCGACGG -3'
GTCTTGCATGAGCAACTGC ticaagaga > shRN#I\-h
528 (shRNA-c) Sense  5-

caa jg aacattactc tggagacc gt
G AACATTACTC TGGAGACC ttcaagaga

GATCOGTCTTGCATGAGCAACTGCITCAAGAGAGCAGTT
GCTCATGCAAGACTTTTTTGGAAA -3
Antisense 5'-

AGCTTGTCGACAAAAAAGTCTTGCATGAGCAACTGCTCT
CTTGAA GCAGTTGCTCATGCAAGACGG -3'
3. shRNA-c

Antisense 5'-
AGCTTGTCGACAAAAAAGAACATTACTCTGGAGACCTCT
CTTGAA GGTCTCCAGAGTAATGTTCGG -3'

4. scrambed shRNA

Sense

5'-

GATCCGCTTCATAAGGCGCATAGCTTCAAGAGAGCTATG
CGCCTTATGAAGCTTTTTTGGAAA -3

Antisense 5'-
AGCTTGTCGACAAAAAAGCTTCATAAGGCGCATAGCTCT
CTTGAA GCTATGCGCCTTATGAAGCGG -3

Figure 1 Construction of short-hairpin RNA (shRNA)-expressing plasmids. (a) A schematic map of the targeted sequences of these small interfering RNAs
(siRNAs). The specific sequences in mRNA targeted by siRNA were boxed and the loop sequence was underlined. The numbers reflect the nucleotide positions.
(b) The sequences of individual shRNAs were cloned into the BamHI and Hindlll sites of the vehicle and the loop sequences were underlined

NaCl, 1% NP-40, 0.1% sodium dodecyl sulfate (SDS), 0.5%
sodium deoxycholate, 2 mmol/L ethylenediaminetetraacetic
acid, 1mmol/L PMSF, 1mmol/L leupeptin, 0.1 mol/L
Pepstatin A and 30 ug/mL aprotinin. After quantification of
the protein concentration using the BCA kit (Pierce,
Rockford, IL, USA), the lysate proteins (60 ug/lane) were
separated by 8% SDS-polyacrylamide gel electrophoresis
(PAGE) and transferred onto a poly(vinylidene fluoride)
membrane, followed by being blocked with 5% non-fat milk
in TBST (0.2% Tween-20, 20 mmol/L Tris-HCl, 150 mmol/L
NaCl, pH 7.4) for two hours. The target proteins were
probed with individual antibodies anti-Collal (1:200),
anti-Col3al (1:200, Oncogene), anti-TGFBRII (1:500), anti-
a-SMA (1:500; Santa Cruz Biotechnology, Santa Cruz, CA,
USA) and anti-B-actin (internal control) (1:200; Santa Cruz
Biotechnology) at 4°C overnight. Subsequently, the bound
antibodies were detected by horseradish peroxidase-
conjugated secondary antibody (1:2000, Santa Cruz
Biotechnology) and visualized with ECL substrate
(Amersham, Buckinghamshire, UK).

MTT assay

HSC-T6 cells at 10°/well were cultured in 96-well plates
and transfected with, or without, 1 ug of each type
of plasmid (six wells per group), as described above for
48h. The cells were exposed to 5mmol/L of MTT
(3-4,5-dimethylthiazol-2,5 diphenyl tetrabromide; Sigma,
St Louis, MO, USA) during the last four hours of incubation.
The generated formazan was dissolved in dimethyl sulfox-
ide and measured for the absorbance at 570 nm.

Enzyme-linked immunosorbent assay

The levels of HA and CollV secreted in cell culture super-
natants were determined by enzyme-linked immunosorbent
assay (ELISA) using specific kits, according to the manufac-
turer’s instructions (Haiyan Biotech, Shanghai, China).

Statistical analysis

Quantitative data are presented as mean + SD from three
independent experiments. The difference among different
groups of cells was calculated by Student’s t-test using
SPSS software (version 13.0). A value of P < 0.05 was con-
sidered statistically significant.

Results
Knockdown of TGF BRIl expression in HSC-T6 cells

To investigate the role of TGFp signaling in regulating liver
fibrosis, we designed three TGFpBRII-specific shRNAs that
targeted different sequences in the TGFBRII gene. After
cloning these sequences into the shRNA-expressing
plasmid pSilencer2.1-U6, three plasmids, shRNA-a,
shRNA-b and shRNA-c, were generated and confirmed by
DNA sequencing (data not shown). A similar approach
was used for the generation of control plasmid containing
a scrambled sequence that did not target any of the
known rat genes.

To determine the efficacy of TGFBRII knockdown,
HSC-T6 cells were transfected with individual types of plas-
mids for 48 h, and the relative levels of TGFBRII expression
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to control GAPDH were determined by reverse transcrip-
tion (RT)-PCR and Western blot assays using untransfected
HSC-T6 cells as control (Figures 2a and b). As expected,
transfection of HSC-T6 cells with control shRNA did not
modulate the levels of TGFBRII expression because similar
levels of TGFBRII mRNA transcripts and proteins were
detected in control shRNA-transfected and untransfected
blank HSC-T6 cells. In contrast, transfection with different
TGFBRII-specific shRNAs resulted in varying levels of inhi-
bition in the TGFBRII expression. Transfection with
shRNA-a, shRNA-b and shRNA-c reduced the levels of
TGFBRII expression by 10-15%, 50-55% and 75-77%,
respectively, as compared with that in control cells.
Apparently, shRNA-c was the most potent in silencing
TGEFBRII expression in our experimental system. More
importantly, transfection with different doses of shRNA-c
displayed dose-dependent inhibition in reducing the
expression of TGFBRII in HSC-T6 cells (Figure 2c).

Targeting TGFBRII inhibited the activation and
proliferation of HSC-T6

Following transfection of shRNA-expressing plasmids, we
first measured the cell viability 48 h after transfection by
an MTT assay. As shown in Figure 3a, while transfection
with control plasmid did not affect the proliferation and sur-
vival of HSC-T6 cells, the optical density value of HSC-T6
cells that had been transfected with the plasmid shRNA-c
was significantly less than that in the other two groups
(P <0.05). Hence, knockdown of TGFBRII expression by

(a) shRNA
Blank Ctrl a b [S
TGFBRII

(b) shRNA
Blank Ctrl a b ¢
TGFRRII " c— v

B-actin e ————

(c) shRNA
Blank Ctrl 1pg 3pg Spg

TGEBRII/B-actin  TGEBRII/GAPDH

TGFBRII/GAPDH

the shRNA-c significantly inhibited the proliferation of
HSC-T6 cells, which may be associated with the inhibition
of endogenous TGFpB-mediated signaling, activation and
proliferation in HSC-T6 cells.

Since the activation of HSCs plays a significant role in
promoting the development of liver fibrosis, we investigated
the effects of TGFBRII silencing on the activation of HSCs.
We examined the relative levels of a-SMA expression, a
marker for activated HSCs, and found that following trans-
fection with shRNA-c for 48 h, the relative levels of a-SMA
expression were significantly reduced by approximately
65%, as compared with that in unmanipulated and
SshRNA-Ctrl-transfected cells (P < 0.01; Figure 3). These
data indicate that knockdown of TGFBRII expression inhib-
ited the activation of HSC-T6 cells.

Knockdown of TGF BRIl inhibited intracellular
synthesis of type | and type lll collagen

Next, we examined the impact of TGFBRII knockdown on
the intracellular synthesis of ECM proteins, Coll and
Collll by RT-PCR and Western blot assays. As shown in
Figure 4a, the levels of Coll mRNA transcripts and proteins
in the cells transfected with the shRNA-c were significantly
reduced by approximately 64% and 70%, respectively, as
compared with that in control cells (P < 0.01). A similar
pattern of inhibition in the Collll mRNA transcripts and
proteins was observed in the cells transfected with the
shRNA-c (P < 0.01; Figure 4b). Therefore, knockdown of
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Blank Ctrl 1pg 3pg  Spg
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Figure 2 Knockdown of transforming growth factor gRIl (TGFSRII) expression by specific short-hairpin RNAs (shRNAs). HSC-T6 cells were transfected with 5 ug
of control (Ctrl) or one of the three TGFBRII-specific shRNA-expressing plasmids (lanes a, b and c) for 48 h and the relative levels of TGFBRII mRNA transcripts
and proteins to control glyceraldehyde 3-phosphate dehydrogenase (GAPDH) were determined by reverse transcription polymerase chain reaction (RT-PCR) and
Western blot assays. (a) RT-PCR analysis of the TGFBRII mRNA transcripts. (b) Western blot analysis of the relative levels of TGFgBRIl proteins.
(c) Dose-dependent effects of shRNA-c on the levels of TGFBRII mRNA transcripts. Data shown are representative images and expressed as mean + SD of
each group of cells from three independent experiments. The relative levels of TGFBRII mRNA transcripts and proteins in unmanipulated (blank) control cells

were arbitrarily designated as 1. *P < 0.01 versus controls
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Figure 3 Knockdown of transforming growth factor BRIl (TGFARII)
expression inhibited the proliferation and activation of HSC-T6 cells.
HSC-T6 cells were cultured in medium alone (blank) or transfected with the
indicated short-hairpin RNA (shRNAs) for 48 h and the impact of TGFpARII
silencing on the proliferation and activation of HSC-T6 in vitro was determined
by MTT (3-4,5-dimethylthiazol-2,5 diphenyl tetrabromide) and Western blot
assays, respectively. (@) MTT assay analysis of HSC-T6 cell proliferation.
Data are expressed as mean + SD of each group of cells from two separate
experiments. *P < 0.05 versus controls. (b) The relative levels of a-smooth
muscle actin (a-SMA) expression were determined by Western immunoblot
and densimetrically scanning. Data shown are representative images from
three independent experiments. (c) Quantitative analysis of the expression
of a-SMA by densimetric scanning. Data are expressed as mean + SD of
each group of cells from three separate experiments, and the level of
a-SMA expression in control cells was designated as 1. *P < 0.01 versus
controls
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TGEFBRII expression inhibited intracellular synthesis of Coll
and Collll in HSC-T6 cells.

Knockdown of TGF BRIl expression reduced the
secretion of HA and type IV collagen

Next, we measured the levels of ECM components, HA and
CollV, secreted in the cell culture supernatants by ELISA.
While similar concentrations of HA and CollV were
detected in the supernatants from unmanipulated and
control shRNA-transfected HSC-T6 cells, the concentrations
of HA and CollV in the supernatants from the
shRNA-c-transfected HSC-T6 cells were significantly
reduced by 50-67%, as compared with controls (P < 0.01;
Figures 5a and b). However, transfection with the
shRNA-c for varying periods did not cause significant
difference in inhibition of HA and CollV secretion in
HSC-T6 cells. These data clearly indicated that knockdown
of TGFBRII expression significantly and rapidly inhibited
the secretion of fibrogenic HA and ColIV in HSC-T6 cells.

Discussion

In the present study, we examined the impact of knock-
down of TGFBRII expression, the cell-surface receptor
essential for initiating downstream TGFp signaling, with
shRNA on the endogenous TGFB-mediated activation, pro-
liferation and synthesis of fibrogenic ECM components in
HSC-T6 cells in vitro. We found that knockdown of
TGEBRII expression inhibited the activation and prolifer-
ation of HSC-T6 cells in vitro and decreased the synthesis/
secretion of fibrogenic ECM components, such as type I,
III, IV collagens and HA.

1.2 = mRNA
o Protein
0.8
£
N

Blank shRNA-Ctrl shRNA-¢
o Protein

A0Lx

0 Blank shRNA-Cirl shRNA-c

Coll/p-actin or
GAPDH

=

= mRNA

GAPDH

CollIl/B-actin or

Figure 4 Knockdown of transforming growth factor BRIl (TGFBRII) expression inhibited the expression of type | and Ill collagens. HSC-T6 cells were transfected
with the indicated plasmids, respectively. The levels of Coll (a) and Collll (b) mRNA transcripts and proteins to controls were determined by RT-PCR and Western
blot analysis, respectively, followed by densimetric analysis. Data shown are representative images (the left panels) or expressed as mean + SD (the right panels)
of each group of cells from three independent experiments. The levels of Coll and Collll expression in Blank cells were arbitrarily defined as 1. The upper panels:
RT-PCR; the bottom panels: Western blot analysis. “P < 0.01 versus control cells. GAPDH, glyceraldehyde 3-phosphate dehydrogenase
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Figure 5 Knockdown of transforming growth factor BRIl (TGFARII) expression inhibited the secretion of hyaluronic acid (HA) and type IV collagen. HSC-T6 cells
were transfected with the indicated plasmids for varying periods, and the concentrations of HA (a) and CollV (b) secreted in the supernatants of cultured cells were

measured by enzyme-linked immunosorbent assay. *P < 0.01 versus controls

The RNA interference (RNAi) has been shown to be a
powerful tool to analyze the function of mammalian genes
and a potential therapeutic approach for human disease.
The small interfering RNA (siRNA) duplexes can bind to
and promote the degradation of target mRNAs in a sequence-
specific manner, by silencing the expression of specific
genes."” Two general approaches have been used for silencing
the selective gene. Cytoplasmic delivery of short dsRNA oli-
gonucleotide mimics an active intermediate of the endogen-
ous RNAi mechanism to silence the expression of the target
gene. Furthermore, nuclear delivery of gene cassettes
expresses shRNA that can be subsequently processed to
siRNA by the cellular machinery." Therefore, design of the
siRNA/shRNA sequence for a specific gene will be crucial
for effective knockdown of the gene expression.'* We tar-
geted the expression of TGFBRII in HSC-T6 cells because
TGFp is an important regulator of human liver fibrosis and
TGEFPBRII is the essential cell-surface receptor responsible for
ligand binding and signal transduction. We designed three
shRNA sequences that targeted the rat TGFBRII mRNA
beginning at nucleotide 339, 444 and 528, respectively.
After cloning these sequences into the vehicle, three
TGFBRII-specific sShARNA-expressing plasmids were gener-
ated. We found that transfection with these plasmids into
HSC-T6 cells resulted in varying levels of inhibition in the
expression of TGFBRII, and the shRNA-c was the most
potent, inhibiting the TGFBRII expression in a dose-
dependent manner in HSC-T6 cells. Apparently, validation
of the efficacy of shRNA-mediated knockdown of specific
gene expression in vitro is crucial for effectively silencing it
in vivo.

High levels of TGFpB production are associated with the
pathogenesis of liver fibrosis.'”” TGFf can activate HSCs
and promote the deposition of collagen in perisinusoidal
space, enhancing the process of liver fibrosis.'® Following
activation, HSC cells can convert into myofibroblasts,
which express high levels of TGFB1.'"' Subsequently,
TGEFp1 further induces the transdifferentiation of quiescent
HSCs into myofibroblasts that undergo proliferation,
express a-SMA and produce an excess of ECM molecules
in autocrine and paracrine manners.'® Hence, TGFB1 is a
critical regulator of the pathogenesis of liver fibrosis. We
found that transient knockdown of TGFBRII expression by
the shRNA approach significantly reduced the viability of
HSC-T6 and inhibited the expression of a-SMA, suggesting

that silencing TGFBRII expression inhibited the proliferation
and activation of HSCs in vitro. Furthermore, knockdown of
TGFBRII expression dramatically reduced the expression of
Coll and Collll, and the production of CollV and HA in
HSCs. Our data provide additional evidence to demonstrate
that TGFp signaling is critical for regulating the production
of multiple ECM components by HSCs. Our findings are
similar to that from a ‘dominant-negative’ strategy or
soluble TGFBRII treatment."”~* Apparently, blocking the
TGEp signaling by targeting TGFBRII expression can effec-
tively inhibit the process of liver fibrosis. Conceivably, the
shRNA-based knockdown of TGFBRII expression may be
used for the treatment of liver fibrosis in clinical practice.

In summary, we provide evidence that transient knock-
down of TGEFBRII expression by shRNA-mediated gene
silencing inhibits the proliferation and activation of HSCs
and reduces the synthesis and secretion of fibrosis-related
ECM components in HSCs in vitro. We are interested in
further investigating the impact of stable transfection with
the shRNA-expressing plasmid for persistent knockdown
of TGFBRII expression on the exogenous and endogenous
TGFB-mediated signaling and the synthesis of fibrosis-
related ECM components in HSCs. Therefore, our findings
support the notion that TGFBRII is an important factor of
the pathogenic process of liver fibrosis.
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