
Abstract. Toll-like receptor 3 (TLR3) is a pattern-recognizing
receptor that is involved in immune signaling and plays a
crucial role in survival by being able to recognize various viral
components including double-stranded RNA (dsRNA). TLR3
expression and function in cancer cells are not well understood.
We investigated the expression of TLR3 in hepatocellular
carcinoma (HCC) cells and the function of TLR3 signaling by
stimulation and transfection with polyinosinic-polycytidylic
acid (Poly I:C), a synthetic form of dsRNA. TLR3 mRNA was
expressed in HCC tissues as well as in non-tumor tissues.
Positive immunohistochemical staining for TLR3 was
observed in 52.7% of HCC tissues, and in HCC cells we found
both membranous and cytoplasmic expression of TLR3. While
cell surface stimulation of TLR3 with Poly I:C did not affect

cell viability, it did activate NF-κB levels. In contrast, cyto-
plasmic stimulation with transfected Poly I:C significantly
induced apoptosis accompanied by the down-regulation of
anti-apoptotic protein. Transfected Poly I:C also synergistically
augmented TRAIL-induced apoptosis, but only with low levels
of transfected Poly I:C was IFN-ß production not observed.
In conclusion, our results indicate that TLR3 expression in
HCC plays an important role with regard to cell survival and
proapoptotic activity. Endogenously expressed TLR3 may
provide new clinical prospects for TLR3 agonists as cytotoxic
agents in HCC.

Introduction

Toll-like receptors (TLRs) are involved in the innate immunity
against microbial pathogens such as bacteria, protozoa, fungi
or viruses. These receptors are type I transmembrane proteins
and play a critical role in the subsequent induction of adaptive
immune responses (1-5). Stimulation of TLRs can induce a
range of innate and adaptive immune responses through
cytokines, interferons, chemokines and cell surface molecules,
as well as increase effector functions.

TLRs are broadly distributed in various cells of the immune
system, including polymorphonuclear phagocytes, monocytes,
dendritic cells and natural killer cells, as well as some
epithelial and endothelial cells (6-9). However, to date, the
specific subcellular localization of TLRs remains to be
determined. TLR1, 2, 4, 5 and 6 are present in the plasma
membrane and TLR3, 7, 8 and 9 are present in endosomes and
most likely are involved in signal pathways (10). Via the TLR
signaling pathways, the liver is continuously exposed to a large
variety of antigens, such as dietary antigens, bacterial toxins
and several proinflammatory cytokines through TLR signaling
(11). Hepatocytes express low levels of TLR2 and 4 and are
responsive to lipopolysaccharide (LPS), and Kupffer cells as
well as hepatic stellate cells, biliary epithelial cells and
sinusoidal endothelial cells, which express TLR4, produce
several proinflammatory cytokines in response to LPS (11-13).
However, the exact mechanism responsible for the expression
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and function of TLR in liver diseases has yet to be fully
elucidated.

Adapter proteins are recruited to specific TLR intra-
cellular domains and dictate the signaling pathway activations
that subsequently are responsible for resistance to pathogens
or cell death. Four types of molecules are known, and MyD88
is involved in the majority of TLR pathways, except for TLR3
and 8. TLR3 signaling depends solely on the TIR domain
which contains the adaptor-inducing IFN-ß (TRIF) adapter
protein. This leads to activation of the NF-κB and IRF3
transcription factors, which induce the antiviral interferon
response (14,15). Furthermore, TRIF itself exhibits proapoptotic
activity, suggesting that TLR3 signaling can lead to cell death
(16). Hepatitis B virus (HBV) and hepatitis C virus (HCV)
induce the type I IFN response, which influences the patho-
genesis of chronic viral hepatitis. NS3/4A proteases in HCV
disrupt TRIF, thereby blocking TBK1 (17-20). This suggests
that the TLR3 pathway plays an important role in the patho-
genesis of HBV and HCV infections.

Recently, the TLR3 ligand dsRNA has been reported to
induce apoptosis in several cell types through multiple
pathways. In addition, TLR3 may directly trigger apoptosis
in certain cancer cells (21,22). Previous studies suggest that
the neoplastic process may sabotage the TLR signaling
pathways, thereby allowing for unhindered progression of the
cancer. In a murine metastasis cancer model, LPS induced
tumor metastasis by promoting increased angiogenesis and
tumor cell invasion (23). Furthermore, TLRs on tumor cells
facilitate their evasion from immune surveillance via the
suppression of T-cell proliferation and natural killer cell
activity. This suggests that TLR signaling in tumor cells is
associated with the progression of cancer and the evasion of
host defenses. However, little is known regarding the signifi-
cance of TLR3 in human carcinoma cells, including hepato-
cellular carcinoma (HCC) cells.

Therefore, we investigated the expression of TLR3 in HCC
cells and tissues by examining the function of the TLR3
signaling which occured after stimulation and transfection
with polyinosinic-polycytidylic acid (Poly I:C).

Materials and methods

Cells and HCC tissues. Human HCC cells HepG2 (JCRB
1054), HLE (JCRB 0404), Huh7 (JCRB0403) and PLC/
PRF/5 (JCRB0406) were purchased from the Human Science
Research Resource Bank (Osaka, Japan). The HCC cells
SK-Hep1 and colonic adenocarcinoma cells Colo 320 were
purchased from the American Type Culture Collection
(Rockville, MD). All cells were cultured in DMEM at 37˚C,
supplemented with 1% penicillin/streptomycin (Gibco BRL,
Grand Island, NY) and 10% heat-inactivated fetal calf serum
(Gibco BRL). 

A total of 74 HCC tissues (9 non-tumor tissues which
included 4 from patients with cirrhotic liver and 5 from
patients with chronic hepatitis, and 23 tissues with metastasis
from HCC tissues) were obtained from tissue array slides
(SuperBioChips Laboratories, Seoul, Korea). We obtained
informed consent from all patients prior to the subsequent
use of their resected tissues. Resected tissues were frozen
immediately at -80˚C or fixed in 10% formalin.

Reagents. Poly I:C, cycloheximide (CHX) and actinomycin
(Act-D) were obtained from Sigma (St. Louis, MO), and
Lipofectamine 2000 (Lipo) was obtained from Invitrogen
(Carlsbad, CA). 

Profiling analysis of TLRs recognized by viral components.
Total RNA from 16 patients was extracted using Trizol (Life
Technologies, Rockville, MD). RNA concentrations and purity
were determined using the NanoDrop ND-1000 spectro-
photometer (NanoDrop, Rockland, DE) and 2100 Bioanalyser
(Agilent, Palo Alto, CA), respectively. Synthesis of biotin-
labeled cDNA probes, and hybridization, washing, staining and
scanning steps were performed according to the manufacturer's
instructions (Affymetrix Inc, Santa Clara, CA).

Flow cytometric analysis. Non-permeabilized live HCC cell
lines and colonic adenocarcinoma cells were cultured for 24 h,
washed with PBS, and incubated with PE-anti-TLR3 antibody
(Santa Cruz Biotechnology, Santa Cruz, CA) and control
IgG1. Cells were analyzed with FACScan using CellQuest
software (Becton Dickinson, Tokyo, Japan).

Immunohistochemical staining. Immunohistochemical
staining for TLR3 was performed on HCC tissues and non-
HCC tissues using the labeled streptavidin-biotin method.
Deparaffinized sections were heated for 5 min at 120˚C in a
pressure cooker to reactivate the antigen. Sections were
blocked and covered with anti-TLR3 antibody overnight at
4˚C. Sections were incubated with a second biotinylated
antibody, followed by avidin-biotin-peroxidase complex.
Sections were then developed in a substrate solution of 0.01%
3,3'-diaminobenzidene-hydrogen peroxidase and counter-
stained with 10% hematoxylin. 

Detection of TLR3 by immunofluorescence. A total of 2x104

cells were cultured in an 8-well Lab-tek II chamber slide
(Nunc™ Brand Products, Denmark) for 24 h. Live cells were
incubated for 1 h at 4˚C with FITC-anti-TLR3 antibody, and
then visualized after fixation with 2% paraformaldehyde.
Similar experiments were performed with permeabilized
cells fixed with 2% paraformaldehyde followed by treatment
with 0.1% Saponin.

Detection of cell viability and apoptosis assays. To assess the
viability of HCC cells, a 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyl tetrazolium bromide (MTT) assay was performed
with a Cell Titer 96 assay kit (Promega, Madison, WI). A
total of 2x104 HCC cells were cultured in a chamber slide for
24 h followed by addition of 1 μg/ml Poly I:C or Poly I:C
with Lipo. After incubation for 24 h, cell nuclei were stained
with 4'6,-diamidino-2-phenylindole (DAPI; Sigma). 

Detection of apoptosis-related proteins by immunoblotting.
Expression of FLIP, Bcl-xL, XIAP, survivin and caspase 3 in
HCC cell lines was analyzed by immunoblotting. Briefly,
cells were harvested after stimulation with Poly I:C and Lipo
(0-10 μg/ml). Cells were then lysed on ice in lysis buffer
(50 mM Tris-HCl at pH 8.0, 150 mM NaCl, 5 mM ethylene-
diaminetetraacetic acid, 1% NP40 and 1 mM PMSF). Equal
amounts of extracted proteins were separated by SDS-PAGE
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and transferred onto nitrocellulose membranes. Blots were
probed overnight at 4˚C with anti-survivin antibody (Santa
Cruz Biotechnology), anti-FLIP antibody (MBL, Nagoya,
Japan), anti-BCL-xL antibody (Transduction; Lexington, KY),
mouse anti-caspase 3 antibody (MBL), anti-XIAP antibody
(Transduction) or anti-α-tubulin antibody (Oncogene
Research Products, San Diego, CA). 

NF-κB activity assays and measurement of IFN-ß. The NF-κB
activity assay was performed using a Transfactor NF-κB p65
Colorimetric Kit (Clontech Laboratories, Takara Bio Inc.)
according to the manufacturer's instructions. 

The amount of secreted IFN-ß in the culture medium of
HCC cells was measured using a human IFN-ß ELISA Kit
(PBL Biomedical Laboratories, Piscataway, NJ). 

Results

TLR3 is expressed in HCC cells and liver tissues. First, we
examined cDNA levels of TLRs recognizing viral structural
components. Using a cDNA chip system, in tumor and normal
tissues, we confirmed that TLR2, 4, 8 and 9 were down-
regulated in tumors, as compared with normal tissues, although
expression of TLR3 and 7 in tumor tissues was almost equal
to that in normal tissues (Fig. 1A). Therefore, we focused on
TLR3 which recognizes dsRNA. 

TLR3 protein expression levels were analyzed by Western
blot analysis in cell lysates of cancer cells. As shown in
Fig. 1B, TLR3 was detected in all HCC cells and in colonic
adenocarcinoma cells, indicating a high prevalence of TLR3
expression in human HCC.

TLR3 expression was investigated in the liver tissues by
using immunohistochemical staining in both non-HCC and
HCC lesions (Fig. 1C and D). While in 39 of 74 HCC cases
(52.7%) there was clear TLR3 positivity, no differences were
observed for the histological grades. TLR3 staining was not
only present in the cytoplasm, but was also present in the
membrane. There was also little difference noted in the TLR3
staining patterns between the non-tumor and tumor tissues. In
metastasis from HCC, 8 of 23 cases (34.8%) showed TLR3
positivity (Table I). 

TLR3 is expressed on the cell surface in HCC cells. Since
receptor localization depends upon the cell type, we used flow
cytometric analysis to investigate the cellular localization
of TLR3 in HCC cells. As shown in Fig. 2A, significant
detectable surface staining for TLR3 was observed in both
the HCC and colonic adenocarcinoma cells. To determine the
orientation of the TLR3 protein which was expressed on the
cell surface of the HCC cells, nonpermeabilized live HepG2
cells were stained with FITC-labeled TLR3 antibody (Fig. 2B
and C). Staining was found to be particularly strong in the
outer lining of these nonpermeabilized cells, indicating there
was localization of TLR3 on the cell surface. In contrast, there
was staining of permeabilized cells in both the outer cell
lining and cytoplasm.
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Figure 1. (A) Gene expression of TLRs in 16 normal tissues (open columns)
and 16 tumor tissues (closed columns) was analyzed. Of the TLRs, six
recognized viral structural components. The Y-axis indicates normalized
expression values. (B) Western blot analysis of TLR3 in colonic adeno-
carcinoma cells (Colo 320) and human HCC cells (PLC/PRF/5, HepG2,
Huh7, SK-Hep1 and HLE). Cell lysates were separated by SDS-PAGE and
were transferred to nitrocellulose. (C and D) Expression of TLR3 in both
non-HCC and HCC. Immunohistochemical staining for TLR3 in a human
non-HCC specimen (C) and immunohistochemical staining for TLR3 in a
human HCC specimen (D). Note TLR3 staining not only in the cytoplasm,
but also in the membrane (original magnification, x100).

Table I. Expression of TLR3 in HCCs and non-tumor tissues.
–––––––––––––––––––––––––––––––––––––––––––––––––

Staining
–––––––––––––––––––––––––––––––

Histology None/weak Mild Strong
–––––––––––––––––––––––––––––––––––––––––––––––––
Non-tumor tissues 2 (22.3%) 4 (44.4%) 3 (33.3%)

HCC
Poorly differentiated 10 (55.6%) 6 (33.3%) 2 (11.1%)
Moderately differentiated 18 (42.9%) 15 (35.7%) 9 (21.4%)
Well differentiated 7 (50.0%) 6 (42.9%) 1   (7.1%)

Metastasis from HCC 15 (65.2%) 5 (21.7%) 3 (13.1%)
–––––––––––––––––––––––––––––––––––––––––––––––––

A

B

C D
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Poly I:C did not affect cell proliferation but induced NF-κB
activation. In order to determine the biological significance of
the signaling that occurrs via the cell surface TLR3 in HCC
cells, we investigated the cytotoxicity of Poly I:C. As shown
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Figure 2. (A) Cell surface expression of TLR3 in colonic adenocarcinoma
and HCC cells. Colonic adenocarcinoma and HCC cells were incubated for
48 h and stained using PE-anti-TLR3. Autofluorescence was determined
using cells incubated with PE-control mouse IgG (gray columns). (B and C)
Expression of TLR3 in HCC cells. Immunofluorescence staining of live
HepG2 cells with TLR3 antibody (B) (x400), and immunofluorescence
staining of permeabilized HepG2 cells when using Saponin (C) (x400).

Figure 3. (A) Effects of Poly I:C on HCC cells. HCC cells were incubated
with various concentrations of Poly I:C for 48 h. Cell viability was assessed
using the MTT assay. Data shown are the means ± SD of six independent
experiments. (B) Cell death in HCC cells incubated with 500 μg/ml Poly I:C
alone (open columns), with 500 μg/ml Poly I:C and 0.5 μg/ml actinomycin
D (gray columns), or with 500 μg/ml Poly I:C and 4 μg/ml cycloheximide
(closed columns). Cell death was assessed by MTT assay. Data shown are
the means ± SD of six independent experiments. (C) Effects of Poly I:C on
NF-κB activation in HCC cells. HCC cells were treated with 1 μg/ml (gray
columns) or 10 μg/ml of Poly I:C (closed columns) for 48 h. NF-κB
activation was assessed by ELISA. Data shown are the means ± SE of three
independent experiments.

A

B C

A

B

C
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in Fig. 3A, Poly I:C slightly decreased the cell viability in
HCC cells. 

Subsequently, we examined the effects of the RNA-
synthesis inhibitor, Act-D, or the protein synthesis inhibitor,
CHX, on Poly I:C-induced cell death (Fig. 3B). The
combination of 500 μg/ml Poly I:C and subtoxic levels of the
metabolic inhibitors resulted in cell death, particularly in the
Huh7 and HLE cells. These results suggest that endogenous
suppressors of Poly I:C-mediated apoptosis might be present
in HCC cells.

We then examined NF-κB activation in HCC cells. In all
of the HCC cells, Poly I:C induced a 2- to 2.5-fold activation
of NF-κB activity in a dose-dependent manner (Fig. 3C).

Transfected Poly I:C-induced apoptosis in HCC cells. Since
TLR3 was also present in the cytoplasm in addition to its
location on the cell surface, we attempted to investigate the
cytotoxicity of transfected Poly I:C in HCC cells after
stimulating cellular TLR3 by transfection with Poly I:C.
Surprisingly, we found that stimulation of transfected Poly I:C
for 48 h resulted in decreased cell viability in a dose-dependent
manner (Fig. 4A).

We then performed DAPI nuclear staining in order to
determine whether apoptosis occurred. While apoptosis was
not induced in cells with PolyI:C by itself, when HCC cells
were treated with transfected PolyI:C, typical apoptotic
features were observed (Fig. 4B).

Transfected Poly I:C augmented tumor necrosis factor-related
apoptosis-inducing ligand (TRAIL)-induced apoptosis in
HCC cell lines. Since most HCC cells are resistant to
TRAIL, we investigated the effects of TLR3 signaling on
TRAIL-induced apoptosis (24). We incubated HCC cells with
different concentrations of TRAIL and Poly I:C or transfected
Poly I:C for 24 h. Although 1 μg/ml Poly I:C and TRAIL did
not affect cell viability in Huh7 cells, stimulation performed
with 1 μg/ml transfected Poly I:C augmented the TRAIL-
induced apoptosis in a dose-dependent manner (Fig. 5A and B).

To investigate the molecular mechanisms of the noted
increased apoptotic sensitivity which occurred when using
transfected Poly I:C, we used immunoblotting to analyze the
expression of the apoptosis-related protein levels (Fig. 5C).
We found that cleaved caspase 3 levels were dose-dependent,
1 μg/ml transfected Poly I:C decreased the expression levels
of Bcl-xL and survivin, and 10 μg/ml transfected Poly I:C
decreased the expression levels of FLIP and XIAP.

Transfected Poly I:C did not activate the IFN-ß secretion
pathway. Finally, we examined TLR3-mediated induction of
IFN-ß. We used immunoblotting to determine the expression
levels of the interferon regulatory factor 3 (IRF-3) and
phosphorylated-IRF-3 (P-IRF-3). We also investigated the
effects of Poly I:C or transfected Poly I:C on the regulation
of IFN-ß production in HCC cells. However, P-IRF-3 was not
observed by treatment with either Poly I:C and transfected
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Figure 4. (A) Effects of transfected Poly I:C on HCC cells. HCC cells were incubated with various concentrations of transfected Poly I:C for 48 h. Cell
viability was assessed using the MTT assay. Data shown are the means ± SD of six independent experiments. (B) Transfected Poly I:C-induced apoptosis in
Huh7 cells. Cells were incubated with 1 μg/ml Poly I:C, 2.5 μl/ml Lipo and 1 μg/ml Poly I:C + 2.5 μl/ml Lipo for 24 h. Cell nuclei were then visualized by
DAPI staining.

A B

929-936  10/10/08  10:43  Page 933



Poly I:C in HCC cells (Fig. 6A). In addition, the amount of
IFN-ß production was not increased by stimulation with Poly
I:C or by transfection with Poly I:C (Fig. 6B). 

Discussion

In the present study, we used DNA chip analysis to
demonstrate for the first time that several TLRs, including
TLR3, are expressed in human HCC tissues. TLRs are known
to be expressed by various immune cells, including dendritic
cells, macrophages and lymphocytes, as well as by non-immune
cells such as fibroblasts and epithelial cells (1-4,25-30).
Moreover, mRNA coding has been detected in human and
murine tumor cell lines, and this expression seems to be
conserved in the corresponding transformed cells (20-22,28,31).
Since most HCCs develop in HCV infections, we decided to
focus on TLR3, as the replicated form of HCV can be
recognized by TLR3 (16-19,32-34). The immunohisto-
chemical study revealed that, in addition to non-tumor tissues
such as cirrhotic or normal tissues, 52.7% of the HCC tissues
expressed TLR3. We also detected the TLR3 protein in a
panel of HCC cell lines. Thus, our results indicate that there
was a high prevalence of TLR3 in human HCC. Although
some cancer cells, such as colonic adenocarcinoma, lung
cancer, breast cancer and melanoma reportedly express
TLR3, the exact nature of the expression and the function of
TLR3 in cancer cells have yet to be elucidated (20,21,30,31). 

Notably, flow cytometric and immune fluorescence
staining analyses showed that TLR3 was clearly expressed
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Figure 5. Influence of Poly I:C or transfected Poly I:C on TRAIL-induced
apoptosis in HCC cells (Huh7). (A) HCC cells were incubated with various
concentrations of TRAIL for 24 h in the presence (open circle) or absence
(closed circle) of 1 μg/ml Poly I:C. (B) HCC cells were incubated with
various concentrations of TRAIL for 24 h in the presence (closed circle) or
absence (open circle) of 1 μg/ml transfected Poly I:C. Data shown are the
means ± SD of six independent experiments. (C) Apoptosis-related proteins
in response to various concentrations of transfected Poly I:C in HCC cells
(Huh7). Transfected Poly I:C down-regulated apoptosis-related proteins.
Arrows indicate cleaved caspase 3. Cell lysates were analyzed by SDS-
PAGE and immunoblotting. 

Figure 6. (A) Induction of IRF-3 and P-IRF-3 by Poly I:C and transfected
Poly I:C in HCC cells. Cells were incubated with 1 μg/ml Poly I:C, or 1 μg/
ml transfected Poly I:C for 24 h. Cell lysates were analyzed by SDS-PAGE
and immunoblotting. (B) Effects of IFN-ß production in Huh7 cells. Cells
were treated with Poly I:C or transfected Poly I:C. Concentrations of IFN-ß
in medium were measured by ELISA. The experiment was performed twice
with similar results.
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on both the cell surface and in the cytoplasm of HCC cells.
TLR1, 2, 4, 5, 6 and 10 are expressed on the cell surface, while
TLR3, 7, 8 and 9, which can recognize nucleic acid ligands,
are usually expressed in the endosomes and the endoplasmic
reticulum (35,36). Unlike immune cells, TLR3 was only
detected on the cell surface in fibroblasts and colon epithelial
cells, while in melanoma cells, TLR3 was only detectable
intracellularly. However, both breast cancer and melanoma
cells were able to react with extracellular Poly I:C (21).
These results indicate the presence of a cell surface recognition
mechanism for TLR3 agonists. 

Previous studies suggest that the subcellular localization
is of great importance with regard to the discrimination of
viral nucleic acids from self nucleic acids (10,35,36). Since
currently the exact specifics for the overall mechanism are
not known, the significance of the cellular localization of
TLR3 remains uncertain. HCC cells are always exposed to
various nucleic acids, such as HBV and HCV or by the self
nucleic acids that are shed due to hepatocyte cell death
caused by inflammation. Our findings suggest that HCC cells
are able to respond to these various nucleic acids by using
both the cell surface and endosomal TLR3.

Therefore, we attempted to elucidate the biological
significance of the signaling that occurs via both the cell
surface and endosome TLR3. Engagement of the TLR3
signaling pathway leads to the activation of two major tran-
scription factors that have central roles in innate immunity,
i.e., NF-κB and IRF-3. Unlike the other TLRs, TLR3 does
not recruit the adaptor molecule MyD88, but instead depends
solely upon TRIF. Thus, for TLR3, TRIF induces signaling
pathways that lead to the activation of NF-κB and IRF-3
resulting in the initiation of the apoptotic cascade (14,37-39).

In the present study, irrespective of the fact that TLR3
was expressed on the cell surface of HCCs, direct stimulation
with Poly I:C did not induce apoptosis. In breast cancer cells,
synthetic dsRNA induces apoptosis in a TLR-dependent
manner (20). In melanoma cells, TLR3 agonists can directly
inhibit cell proliferation and induce tumor cell death (21).

Sub-toxic levels of Act-D and CHX, which inhibit de novo
protein synthesis, were able to induce Poly I:C-mediated
apoptosis. Signaling components for Poly I:C-induced
apoptosis do exist in  HCC cells, and thus, our results suggest
that a possible endogenous suppressor of Poly I:C-mediated
apoptosis might very well exist within HCC cells. In a
previous study, we demonstrated that caspase inhibitors, such
as survivin, XIAP and FLIP, were sensitive to Act-D and
played a critical role in the resistance to apoptosis which
occurred via the caspase within these HCC cells (23). Based
on these results, we believe that these inhibitors are capable
of blocking caspase signaling via cell surface TLR3. 

On the other hand, Poly I:C activates NF-κB, particularly
in HepG2, Huh7 and SK-Hep1 cells, even though it does not
elevate IFN-ß induction in HCC cells. NF-κB usually plays
an important role in regulating immune and inflammatory
responses, apoptosis and oncogenes (40-42). In cancers, once
NF-κB is activated, the dimers typically enter the nucleus and
encode cytokines, growth factors and anti-apoptotic proteins.
Thus, it appears that NF-κB can convert inflammatory
stimuli into tumor growth signals. Thus, HCC cells may use
cell surface TLR3 signaling as an anti-apoptosis measure via

the activation of NF-κB, and thus escape immunological
cytotoxicity.

Based on our findings, we attempted to stimulate intra-
cellular TLR3 using transfection with Poly I:C. We found that
transfected Poly I:C caused dose-dependent apoptotic cell
death in all HCC cells. Furthermore, without causing IFN-ß
production, transfected Poly I:C was able to synergistically
augment the TRAIL-induced apoptosis that accompanies the
down-regulation of anti-apoptotic proteins, such as Bcl-xL
and survivin. These effects were not observed when there
was Poly I:C cell surface stimulation. 

In conclusion, functional TLR3 is expressed on both the
cell surface and in the cytoplasm of HCC cells. Intracellular
TLR3 signaling is involved in cell death, while in contrast,
the cell surface TLR3 signaling is responsible for activation
of NF-κB. The current findings might help to define the
clinical perspectives for employing intracellular TLR3 agonists
which can be used to directly control cell survival and death.
Further evaluation of the possible roles and the type of
regulation associated with TLR3 needs to be undertaken.
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