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Hepatocellular carcinoma is an aggressive and rapidly fatal malignancy representing the common cancer
worldwide. The specific cellular gene involved in carcinogenesis has not been fully characterized. The
ubiquitin-like modifier FAT10, recently reported to be overexpressed in 90% of hepatocellular carcinoma
carcinomas, was attributed to transcriptional upregulation upon the loss of p53 and induced chromosome
instability in long-term in vitro culture. However, the exact function of FAT10 in hepatocellular carcinoma is
not clear. In the present study, we utilized adenovirus-mediated RNA interference to knock down FAT10
expression in hepatocellular carcinoma cells and observed its effects on hepatocellular carcinoma cell growth
in vitro and in vivo. The results demonstrated that interference of FAT10 could inhibit cell proliferation by
inhibiting the cell cycle S-phase entry and inducing cell apoptosis. In addition, in vivo experiments showed
that adenovirus Ad-siRNA/FAT10 significantly suppressed tumor growth and prolonged the lifespan of tumor-
bearingmice. These results suggest that knockdownof FAT10 by adenovirus-delivered siRNAmay be a promising
therapeutical strategy for treatment of hepatocellular carcinoma.

© 2014 Elsevier Inc. All rights reserved.

Introduction

Hepatocellular carcinoma accounts for N90% of all primary liver
cancers and has a dismal prognosis with a median life expectancy of 6
to 9 months. It ranks fifth in frequency among all malignancies world-
wide and causes nearly 1 million deaths annually (El-Serag, 2002;
Mulcahy, 2005; Yu and Keeffe, 2003). Surgery is the mainly choice for
HCC treatment. However, the long-term prognosis after resection of
HCC remains unsatisfactory as a result of a high incidence of recurrence
(Mann et al., 2009; Nakamura et al., 2005; Ziparo et al., 2002). To solve
this problem, many biologic therapies have been investigated.

The ubiquitin (Ub)–proteasome pathway is the main system for the
targeted degradation of intracellular proteins (Dai and Li, 2001; Love
et al., 2007; Murray and Norbury, 2000). Members of ubiquitin-related
family have also been implicated to be involved in the regulation of
cell cycle as well as apoptosis (Bayer et al., 1998; Reverter and Lima,
2005; Su and Li, 2002). One member of this family is FAT10, which is
also known as diubiquitin. Role of FAT10 in cell-cycle regulation has
been suggested by its ability to bind to MAD2, a spindle checkpoint
protein (Ren et al., 2006; Zhang et al., 2006). In addition, it is recently
reported that the FAT10 gene is upregulated in various cancers, impli-
cating its role in tumorigenesis (Ji et al., 2009; Lim et al., 2006; Oliva

et al., 2008; Zhang et al., 2006). Whether function of FAT10 contributes
to cancer development remains unclear and warrant further research.

Therefore, in this study, we employed the adenovirus delivered
small interfering RNA (siRNA) technique to study the effects of knock-
down of FAT10 on HCC cell growth in vitro and in vivo.

Materials and methods

Mice, cells, and other reagents

Nude mice were purchased from the Laboratory Animal Institute of
Beijing Medical University and were used at 6 weeks of age. Animals
were bred in the Laboratory Animal Center and all studies were
performed in agreement with the local ethics committee. Hepatocellular
carcinoma cells Hep3B were purchased from the American Type Culture
Collection. The cell line was maintained as monolayers in Dulbecco's
modified Eagle's medium containing 10% heat-inactivated fetal bovine
serum, penicillin (200 units/mL), and streptomycin (100 μg/mL) and
was kept at 37 °C in a humidified atmosphere of 5% CO2 in air.

Recombinant adenovirus generation

The complementary DNA sequence of FAT10 was obtained from
GenBank. The potential target sequence for RNA interference (RNAi)
were scanned with the siRNA Target Finder and Design Tool available
at the Ambion Web site. The target sequence selected 5′-GCUCAGUG
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GC ACAAGUGAATT-3′ (sense) and 5′-UUCACUUGUGCCACUGAGCTG-3′
(antisense). The target sequence was subcloned into shuttle vector
pDC315 and sequenced. The desired replication-deficient adenovirus
containing the full-length cDNA of RNAi was generated by homologous
recombination through co-transfection of plasmids pDC315-RNAi and
pBHG1oXE1, 3Cre in HEK 293 cells using the DOTAP liposome reagent
(Roche, Mannheim, Germany). After several rounds of plaque purifica-
tion, the adenovirus was amplified and purified from cell lysates by
banding twice in CsCl density gradients. Viral products were desalted
and stored at −80 °C in PBS containing 10% glycerol (v⁄v). The infec-
tious titer was determined by a standard plaque assay.

Adenovirus infection

Transduction of cells with adenoviruswas done in 6-well plateswith
1 × 106 cells⁄well in 3 mL RPMI-1640 medium containing 10% FBS.
Adenovirus was added to the wells at an MOI of 100 and the cells
were harvested after 48 h of incubation.

Reverse transcription PCR analysis

Total RNA was extracted using TRIzol reagent (Invitrogen, Carlsbad,
CA) according to the protocol of the manufacturer. Two micrograms of
RNAwas subjected to reverse transcription. The polymerase chain reac-
tion (PCR) primers used were as follows: for FAT10, 5′-CAATGC TTCCTG
CCTCTGTG-3′ (forward), 5′-TGCCTCTTTGCCTCATCACC-3′ (reverse) and
for β-actin, 5′-ATG ATATCG CCG CGC TCG TC-3′ (forward), 5′-CGC TCG
GTG AGG ATC TTC A-3′ (reverse). PCR products were separated on a
1% agarose gel, visualized and photographed under ultraviolet light.

Western blot analysis

For Western blot assay, proteins of the cell extracts were separated
by SDS-PAGE and transferred onto a nitrocellulose membrane. The
membrane was incubated with 5% non-fat milk in PBS and then with
anti-FAT10 antibody (Santa Cruz Biotechnology, Santa Cruz, CA, USA)
for 2 h at room temperature. After washing, themembranes were incu-
bated with an alkaline phosphatase-conjugated goat antimouse IgG
antibody (Amersham Biosciences, Little Chalfont, UK) for 1 h at room
temperature. Immunoreactive bands were detected using the ECL
Western blot analysis system (Amersham Biosciences). Densitometry
analysis of protein levels was performed by using Scion-Image 4.0.2
software (Scion Corporation, Frederick, MD).

Inhibitory effect of cell proliferation

Cell proliferation was measured by a colorimetric assay using MTT.
In brief, the Hep3B cells were seeded in 96-well plates in triplicate at
5 × 103 cells⁄well and incubated in culture medium overnight. Then
the cells were treated with Ad-siRNA/FAT10 (1 × 109 pfu) or controls
in a total volume of 0.2 mL each well for 24 h. Thereafter, 20 μL of the
indicator dye MTT solution (5 mg⁄mL) was added to each well and
cultures were continued for 48 h at 37 °C, 5% CO2. After centrifugation,
the supernatant was removed from each well. The colored formazan
crystal produced from MTT was dissolved with 0.15 mL DMSO,
then the optical density (OD) value A490 was measured by the
multiscanner autoreader (Dynatech MR 5000; Dynatech Laborato-
ries, Chantilly, VA, USA). The following formula was used:
cell proliferation inhibited (%) = [1 − (OD of the experimental
samples ⁄ OD of the control) × 100%].

Colony formation assay

For colony forming assay, 3 × 102 cells were seeded into 10 cm
culture dishes, then the cells were treated with Ad-siRNA/FAT10
(1 × 109 pfu) or controls for 18 days of culture, cell colonies were

fixedwithmethanol, and stainedwith 0.1% crystal violet and visible col-
onies were manually counted (the colonies containing at least 50 cells
were considered viable).

Cell cycle analysis

Standard fluorescence-activated cell sorter analysis was used to
determine the distribution of cells in cell cycle of the cells. Briefly, the
cells were infected with Ad-siRNA/FAT10 (1 × 109 pfu) or controls for
2 days. Adherent cells then were collected by trypsinization and fixed
with 70% ethanol overnight at 4 °C. After washing with phosphate-
buffered saline (PBS), the cells were treated with 100 μg/mL RNase A
(Roche Diagnostics), 50 μg/mL of propidium iodide (Sigma) and 0.05%
(vol/vol) Triton X-100 and incubated for 45 min at room temperature.
The sampleswere analyzed using a FACSCaliburflow cytometer (Becton
Dickinson, San Jose, CA). The cell cycle distribution was established by
plotting the intensity of the propidium iodide signal, which reflects
the cellular DNA content. Findings from at least 1 × 104 cells were
collected and analyzed with CellQuest software (Becton Dickinson).

Flow cytometric analysis of apoptosis

An Annexin V-fluorescein isothiocyanate kit (Oncogene) was used
to detect apoptosis. Briefly, the cells were infected with Ad-siRNA/
FAT10 (1 × 109 pfu) or controls for 2 days. The cells were seeded in
100 mL bottles and incubated until there was 80–85% confluence in
RPMI-1640 containing 10% bovine serum. Then the cells were harvest-
ed, washed with ice-cold PBS twice, and resuspended in binding buffer
(10 mM of HEPES, pH 7.4, 150 mM of NaCl, 2.5 mM of CaCl2, 1 mM of
MgCl2, 4% bovine serum albumin). Annexin V-fluorescein isothiocya-
nate (0.5 mg/mL) and propidium iodide (0.5 mg/mL) were then
added to a 250 mL aliquot (5 × 106 cells) of this cell suspension. After
a 15 min incubation in the dark at room temperature, stained cells
were immediately analyzed by Flow Cytometry (Coulter Biosciences).
Apoptotic cell were determined by Annexin V positive and propidium
iodide (PI) negative cells. All of the samples were assayed in triplicate,
and the cell apoptosis rate calculated as: apoptosis rate = (apoptotic
cell number / total cell number) × 100%.

Tumor challenge assay

6-Week-old nude mice were challenged with subcutaneous (s.c.)
injection of 1 × 105 Hep3B cells into the left flank to induce primary
tumors. Two weeks after tumor cell inoculation, mice were divided
randomly into three groups (ten mice per group) and received an
intratumor injection of Ad-siRNA/FAT10 (1 × 109 pfu) or Ad-siRNA/
LacZ (1 × 109 pfu). The control mice received 100 μL PBS. Tumor volume
and mean lifespan of the mice were observed. Tumor volume was mea-
sured in two dimensions and calculated as follows: length / 2 × width2.

Statistical analysis

All the experiments were done in triplicate, and the results are given
asMeans ± S.E.M. of triplicate determinations. Statistical analyseswere
performed using the Student's t test. The difference was considered
statistically significant when the P value was b0.05.

Results

Construction of Ad-siRNA/FAT10 and its effects on FAT10 expression

To examine whether adenovirus mediated siRNA can be used to
specifically inhibit target gene expression, the adenovirus encoding
siRNA targeted against FAT10 was used to infect HCC cell lines. As
shown in Fig. 1A, the expression of FAT10was inhibited 48 h after infec-
tion. However, the expression of FAT10was not decreased in the control

208 J. Chen et al. / Experimental and Molecular Pathology 96 (2014) 207–211



Download English Version:

https://daneshyari.com/en/article/2775229

Download Persian Version:

https://daneshyari.com/article/2775229

Daneshyari.com

https://daneshyari.com/en/article/2775229
https://daneshyari.com/article/2775229
https://daneshyari.com

