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Respiratory syncytial virus (RSV) is the leading cause of lower respiratory tract infection in young infants
worldwide. Previous studies have reported that the induction of interleukin-8/CXCL8 and RANTES/CCL5
correlates with disease severity in humans. The production of these chemokines is elicited by viral replication
and is NF-�B dependent. RSV, a negative-sense single-stranded RNA virus, requires full-length positive-sense
RNA for synthesis of new viral RNA. The aim of our studies was to investigate whether active viral replication
by RSV could evoke chemokine production through TLR3-mediated signaling pathways. In TLR3-transfected
HEK 293 cells, live RSV preferentially activated chemokines in both a time- and dose-dependent manner
compared to vector controls. RSV was also shown to upregulate TLR3 in human lung fibroblasts and epithelial
cells (MRC-5 and A549). Targeting the expression of TLR3 with small interfering RNA decreased synthesis of
IP-10/CXCL10 and CCL5 but did not significantly reduce levels of CXCL8. Blocking the expression of the
adapter protein MyD88 established a role for MyD88 in CXCL8 production, whereas CCL5 synthesis was
found to be MyD88 independent. Production of CCL5 by RSV was induced directly through TLR3 signaling
pathways and did not require interferon (IFN) signaling through the IFN-�/� receptor. TLR3 did not affect
viral replication, since equivalent viral loads were recovered from RSV-infected cells despite altered TLR3
expression. Taken together, our studies indicate that TLR3 mediates inflammatory cytokine and chemokine
production in RSV-infected epithelial cells.

Respiratory syncytial virus (RSV) is the leading cause of
bronchiolitis in children and infects nearly all infants by age 3
(41). While infants are subject to recurrent infections, RSV is
also becoming widely recognized as an important pathogen in
the elderly and in immunosuppressed adults (7, 9, 15). Severe
RSV infection involves the release of inflammatory mediators,
epithelial cell necrosis, inflammation, and mucus production
(27). The airway epithelium is a major site of RSV infection
and likely plays an important role in initiating these inflamma-
tory responses. Previous studies have reported that RSV can
induce chemokines and their receptors and thus contribute to
the recruitment and activation of cell types involved in severe
RSV disease (14, 33, 45). Elevated levels of CXCL8 and CCL5
have been shown to correlate with disease severity in humans.
Replicating virus and NF-�B activation are required for the
increased production of these two chemokines (5, 10, 13, 20,
36). Although promoter analysis experiments have identified
upstream transcription factors and regulatory elements in-
volved in RSV-induced CXCL8 and CCL5 synthesis, the mech-
anism and signaling pathways for RSV-induced inflammation
are still not completely understood.

The airway epithelium serves as the interface between the
environment and the host and stands as the first line of host
defense. The ability of the airway to detect various pathogens
and tailor its response to specific agents is critical for the
induction of innate immunity and the establishment of adap-
tive immune responses. After infection, the innate immune

system is able to detect invading pathogens by a variety of
pattern recognition receptors called Toll-like receptors
(TLRs). Previous studies report the expression of TLRs 1 to 6
in human bronchial epithelium (3). A demonstration of the
interaction of RSV with TLR4 was the first report of an in-
volvement between TLRs and viruses (25). Recently, research
has shown that RSV induces two peaks of NF-�B activation in
vivo. Only the immediate response following inoculation re-
quired TLR4 (17). The second peak in NF-�B activation re-
quired active viral replication in epithelial cells but was inde-
pendent of TLR4. Though it remains uncertain which viruses
can activate TLRs through intermediates produced during vi-
ral replication, TLR3 can be used to detect double-stranded
RNA (dsRNA) produced in the course of a viral infection (1,
24). In this study, we demonstrate that induction of chemo-
kines by RSV replication is mediated by TLR3 signaling path-
ways.

TLR3�/� mice have been reported to have impaired re-
sponses to dsRNA and poly(I � C) (1). The cellular responses
triggered by dsRNA in TLR3-expressing cells were shown to
signal through both a MyD88-dependent and -independent
pathway. Production of proinflammatory cytokines induced by
dsRNA in TLR3-expressing cells was dependent on MyD88,
whereas dendritic cell maturation and activation of NF-�B and
mitogen-activated protein kinases was not impaired in
MyD88�/� cells (1). It has now become increasingly clear that
many of these MyD88-independent responses initiated by
dsRNA are channeled through another Toll/interleukin-1
(IL-1) receptor domain containing adaptor protein, identified
as TICAM-1/TRIF (37, 47, 48). Recruitment of TICAM-1/
TRIF to TLR3 is required for dsRNA to activate both NF-�B
and interferon (IFN) regulatory factor 3 (IRF-3) and can sub-
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sequently drive production of IFN-� and IFN response genes
(IRGs; e.g., CXCL10, CCL12, and CCL5) (47). The induction
of IFN-�/� can aid in host defense against many viruses; how-
ever, if not tightly regulated, dsRNA may also elevate levels of
chemokines implicated in the exacerbation of disease. To iden-
tify regulatory mechanisms involved in RSV-induced airway
inflammation, we examined the function of TLR3 in RSV-
infected cells. In this study, we clearly show that TLR3 plays a
critical role in chemokine production but has no effect on viral
replication in RSV-infected cells.

MATERIALS AND METHODS

Cell culture and reagents. Human epithelial kidney HEK 293 cells with stable
TLR3 expression and vector control cells were generously provided by Xiaoxia Li
(Cleveland Clinic Foundation) and propagated in Dulbecco’s modified Eagle
medium with 2 mM L-glutamine, 10% fetal bovine serum, and 530 �g of G418
per ml. MRC-5 and A549 cells were obtained from the American Type Culture
Collection and maintained in Dulbecco’s modified Eagle medium, 2 mM L-
glutamine, and 10% fetal bovine serum. Poly(I � C) was purchased from Amer-
sham Biosciences (Piscataway, N.J.). Tumor necrosis factor � was obtained from
R&D Systems (Minneapolis, Minn.). Anti-IFN-�/� receptor antibody
(MMHAR-2) was purchased from PBL Biomedical Laboratories (Piscataway,
N.J.).

RSV propagation and titer determination. RSV A strain was derived from a
clinical isolate at the University of Michigan and was propagated in Hep2 cells.
After viral adsorption, medium was added to the flask, and the infection was
allowed to proceed until syncytia were observed. The cells were frozen at �80°C
overnight, and the supernatant was harvested, clarified, and aliquoted. To de-
termine viral titers, a plaque assay was performed as previously described (33).

Quantification of chemokines and TLR expression. Protein levels of cytokines
were quantitated by using a double ligand enzyme-linked immunosorbent assay
(ELISA) system. Briefly, 96-well plates were coated with capture antibody,
blocked with bovine serum albumin, and loaded with samples. Biotinylated
detection antibody was then added, followed by incubation with streptavidin-
peroxidase chromogen substrate, terminated with H2SO4, and read at 490 nm
with an ELISA plate reader. RNA was isolated by using Trizol. Levels of
CXCL8, CCL5, and CXCL10 were assessed by using quantitative PCR (QPCR)
analysis (Taqman) with predeveloped primers and probe sets from PE Biosys-
tems (Foster City, Calif.). The primer and probe sets used to detect RSV mRNA
and TLR3 have been previously described (33, 40). QPCR analysis of MyD88
and IFN-� were performed by using SYBR green I dye. Primer sequences for
IFN-� and MyD88 have been previously described (43, 49). Quantifications of
the genes of interest were normalized to GAPDH (glyceraldehyde-3-phosphate
dehydrogenase) and expressed as the factors of increase over the negative con-
trol for each treatment at each time point. Statistical significance was determined
by analysis of variance, and significance was determined as P values of �0.05.

RNA interference (RNAi) Small interfering RNA (siRNA) oligonucleotides
for targeting endogenous TLR3 and MyD88 were purchased from Xeragon and
were transfected with Lipofectamine 2000 (Invitrogen, Carlsbad, Calif.) for

FIG. 1. RSV selectively upregulates chemokines in HEK 293 cells transfected with TLR3. HEK 293 cells stably transfected with TLR3 and
vector controls were infected with live RSV or UV-inactivated RSV (MOI of 0.1) or incubated with media alone for 8, 24, and 48 hpi. At each
time point, RNA levels were analyzed by QPCR and expressed as the increase (n-fold) relative to media controls (A), and protein levels in the
supernatant were determined by ELISA (B and C). HEK 293 cells expressing TLR3 versus vector controls differed significantly in their production
of CXCL8 and CCL5 message and protein at 48 hpi following RSV infection. Data are representative of three experiments, with n � 3 per
treatment per experiment. Each time point represents the mean 	 standard error of the mean. *, P � 0.05.
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MRC-5 experiments or with Effectene (QIAGEN, Valencia, Calif.) for A549
experiments, per the manufacturers’ instructions. The siRNA sequences used in
this study were previously described (37). Briefly, 24-well plates were seeded with
cells, transfected with siRNA oligonucleotides, and later infected with RSV
(multiplicities of infection [MOIs] of 0.5 to 1) or treated with poly(I � C) for the
indicated times.

RESULTS

TLR3 evokes chemokine production in RSV-infected cells.
To identify the role of TLR3 in RSV-infected cells, levels of
CXCL8 and CCL5 were compared in RSV-infected HEK 293
cells transfected with and stably expressing TLR3 or in an
RSV-infected HEK 293 cell line transfected with a vector con-
trol. RSV-infected cells expressing TLR3 showed dramatic in-
duction of CXCL8 and CCL5 at 48 h postinfection (hpi) com-
pared to minimal levels detected in vector controls (Fig. 1A
and B). As expected, peaks in chemokine synthesis were time
dependent and were detected later than chemokines induced
by poly(I � C) (data not shown).

To determine if this delay was due to a requirement for
sufficient amounts of replicating virus to activate TLR3, both
cell lines were infected with a UV-inactivated virus and in-
creasing amounts of RSV. As expected, UV-inactivated virus
was incapable of driving chemokine production in cells regard-
less of TLR3 expression, whereas live RSV preferentially ac-
tivated CXCL8 and CCL5 levels in a dose-dependent manner
only in cells transfected with TLR3 (Fig. 1C).

TLR3 plays no role in RSV replication in epithelial cells.
Next, we examined the effect of TLR3 expression on viral
replication. Viral load was determined in RSV-infected HEK
293 cells stably expressing TLR3 versus vector controls at 8, 24,
and 48 hpi (Fig. 2). RSV kinetics in both cell lines indicate that
significant numbers of plaques (new virions) occur rapidly at 48
hpi, similar to peaks in chemokine induction. However, the
numbers of plaques recovered between vector and TLR3-ex-
pressing cells were similar at peak viral replication. These data
suggest that the presence of TLR3 has no effect on RSV
replication but is utilized to drive chemokine production in
RSV-infected cells.

TLR3 is essential for chemokine production in human lung
cells infected with RSV. To examine the requirement of TLR3
in the production of chemokines in cells expressing physiolog-
ically normal amounts of TLR3, we used RNA interference to

silence TLR3 in human lung cells infected with RSV. MRC-5
and A549 are pulmonary-derived human fibroblast and epithe-
lial cells, respectively. They are derived from human lung tis-
sue, express TLR3, and respond to poly(I � C) (32, 37, 44).
Recently, Oshiumi et al. used siRNA to show that a reduction
in TLR-3 expression in MRC-5 cells resulted in decreased
levels of IFN-� when cells were stimulated with poly(I � C)
(37). Similarly, when we used siRNA oligonucleotides to spe-
cifically target the expression of TLR-3 in MRC-5 cells in-
fected with RSV, we also observed a dramatic decrease in
TLR3 expression by 48 hpi (Fig. 3A). After cells were stimu-
lated with poly(I � C) and tumor necrosis factor �, we observed
only a decrease in poly(I � C)-mediated chemokine induction in
cells with less TLR3, suggesting that we had specifically tar-
geted the expression of TLR3 (data not shown). In cells trans-
fected with random siRNA oligonucleotides and infected with
RSV, TLR3 continued to be upregulated in a time-dependent
manner. Suppression of TLR3 at 48 hpi had no effect on viral
load since the replication curve and number of plaques recov-
ered were similar to results for cells transfected with control
siRNA (Fig. 3B and C).

Since overexpression of TLR3 in RSV-infected cells induced
CXCL8 and CCL5 in HEK 293 cells, we next examined the
induction of chemokines in RSV-infected cells with specific
RNAi-reduced TLR3 expression. As demonstrated in Fig. 3D
to F, the synthesis of chemokines in human lung cells was also
time dependent and reached high levels by 48 hpi. Interest-
ingly, silencing TLR3 in MRC-5 cells had no significant effect
on RSV-mediated CXCL8 production but drastically inhibited
synthesis of CCL5 (Fig. 3D and E). Previous studies have
suggested that several IFN-inducible genes (CCL5, CXCL10,
and CCL12) are produced in response to activation of TLR3
signaling pathways (11, 47). To further distinguish induction of
CXCL8 and CCL5 production in MRC-5 cells, we next as-
sessed levels of CXCL10, another IFN-inducible gene found to
be elevated in RSV-infected mice (16). Consistent with the
impaired production of CCL5 in TLR3-silenced MRC-5 cells,
CXCL10 production was severely inhibited in RSV-infected
cells with decreased amounts of TLR3 (Fig. 3F). The expres-
sion of both CCL5 and CXCL10 paralleled TLR3 expression at
24 and 48 hpi, suggesting that TLR3 is essential for RSV-
mediated CXCL10 and CCL5 production in MRC-5 cells.

As mentioned above, the respiratory epithelium is a primary
target for RSV infection and a major source for chemokine
production in the lung. We next wanted to validate and extend
our results in MRC-5 cells by using A549 cells. The A549 cell
line retains many features of alveolar epithelium and is widely
used for studying RSV-induced chemokine production. Up-
regulation of TLR3 by RSV in A549 cells was comparable to
experiments in MRC-5 cells and could also be dramatically
inhibited by using RNAi (Fig. 4A). As expected, TLR3 played
no role in viral replication since similar numbers of plaques
were recovered from A549 cells with altered TLR3 expression
(Fig. 4B). Following RSV infection, the chemokine profile and
kinetics in A549 cells were similar to those of MRC-5 cells.
Also consistent with MRC-5 findings, A549 cells infected with
RSV and targeted with TLR3 siRNAs had significantly re-
duced levels of CXCL10 and CCL5 compared to levels in
controls (Fig. 4D and E). Reduction of TLR3 in RSV-infected
A549 cells also impaired CXCL8 production, but these differ-

FIG. 2. TLR3 expression has no effect on viral replication in epi-
thelial cells. HEK 293 TLR3 and vector control cells were infected with
RSV at an MOI of 0.1. Cells were harvested at various times postin-
fection, and a plaque assay was performed. Data are representative of
three experiments, with n � 3 per cell line per experiment.
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ences did not reach statistical significance (Fig. 4C). Alto-
gether, our data indicate that TLR3 plays an essential role in
driving CXCL10 and CCL5 in RSV-infected lung cells.

Differential MyD88 requirements for RSV-induced CXCL8
and CCL5 production. Given that cytokine production in re-
sponse to poly(I � C) was previously shown to be impaired in
MyD88-deficient bone marrow-derived dendritic cells, we next
examined whether MyD88 participated in chemokine produc-
tion in RSV-infected epithelial cells (1, 47). To examine this
possibility, we compared levels of CXCL8 and CCL5 in RSV-
infected A549 cells in which TLR3 and MyD88 had been
targeted with siRNA. TLR3 and MyD88 mRNA levels were
suppressed by siRNA up to 
80 and 
95%, respectively, by 48
hpi (data not shown). RSV-infected cells transfected with ran-
dom siRNA induced similar expression levels of TLR3,
MyD88, and chemokines compared to levels in cells trans-

fected with reagent alone (data not shown). Our results suggest
that TLR3 is critical for the upregulation of CCL5 in a signal-
ing pathway independent of MyD88, since inhibition of MyD88
did not decrease protein or RNA levels of CCL5 (Fig. 5). Of
interest, inhibition of MyD88 significantly depressed CXCL8
production independent of TLR3 (Fig. 5). We conclude that
RSV triggers CCL5 in a TLR3-dependent, MyD88-indepen-
dent manner, whereas CXCL8 synthesis is TLR3 independent
but MyD88 dependent.

IFN-�/� signaling is not essential for RSV-induced chemo-
kine production. The delay in chemokine production raised
the possibility that the activation of chemokines by RSV was
secondary to some unidentified soluble mediator. Some IRGs
can be generated secondary to the production of IFNs-�/�.
RSV may also utilize TLR3 independently of MyD88 to di-
rectly activate transcription factors required for CCL5 synthe-

FIG. 3. TLR3 RNAi impairs CCL5 and CXCL10 production but has no effect on CXCL8 synthesis or viral replication in MRC-5 cells. TLR3
siRNA and random siRNA controls were transfected into MRC-5 cells and infected with RSV (MOIs of 0.5 to 1). Expression levels of TLR3 (A),
RSV mRNA (B), and chemokines (D to F) were determined at 24 and 48 hpi. MRC-5 cells transfected with TLR3 siRNA versus random siRNA
controls differed significantly in TLR3 expression and production of CCL5 at 48 hpi (*, P � 0.05). At 48 hpi, a plaque assay was performed to
determine the viral load in cells with altered TLR3 expression (C). Data are representative of three experiments, with n � 3 per treatment per
experiment. Each time point represents the mean 	 standard error of the mean. TLR3i, TLR3 siRNA.
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sis (e.g., IRF-3 and NF-�B). A549 cells infected with RSV
resulted in a 
10- to 25-fold upregulation of IFN-� gene
expression by 48 hpi, as measured by QPCR analysis (data not
shown). To determine whether RSV-induced chemokine pro-
duction requires IFN-�/� production, we next compared che-
mokine levels in A549 cells treated with anti-IFN-�/� receptor
antibody or immunoglobulin G 1 h prior to RSV infection.
Neutralizing the IFN-�/� receptor had no effect on CXCL8 or
CCL5 levels at 24 or 48 hpi compared to results with controls
(Fig. 6A). These data indicate that the release of IFNs-�/� is
not essential for the induction and upregulation of chemokines
triggered by RSV.

DISCUSSION

Previous reports have suggested an important link between
RSV-induced chemokines and detrimental pathophysiology in
the lung (23, 28, 33, 45). In epithelial cells, RSV activates
NF-�B and drives chemokines that subsequently recruit and
activate the cell populations responsible for airway inflamma-
tion (46). However, the molecular mechanisms involved in
RSV-induced NF-�B activation and chemokine production are
still poorly understood. In our study, we show that RSV infec-

tion triggers the activation of the TLR3 signaling pathways that
regulate the expression of chemokines. HEK 293 cells prefer-
entially activated CXCL8 and CCL5 when transfected with
TLR3, and CCL5 and CXCL10 are suppressed in lung cells
depleted of TLR3. These studies in cells expressing physiolog-
ical amounts of TLR3 demonstrate that RSV infection initiates
TLR3 signaling pathways.

Regulation of CXCL8 by TLR3 in RSV-infected cells was
only observed in HEK 293 cells overexpressing TLR3 and not
in RSV-infected MRC-5 or A549 cells. We attribute this dis-
parity to differences in cell types, TLR3 expression levels, and
the nature in which TLR3 is being expressed. Induction of
CXCL8 and CCL5 is cell type and stimulus specific and re-
quires a different combination of transcription factors. Pivotal
roles for IRF-3 and NF-�B in CCL5 and IFN-� transcription in
RSV-infected epithelial cells have been identified (5, 22).
TLR3 signaling elicits the coordinate activation of ATF-2/C-
Jun, IRF-3, and NF-�B downstream of TICAM-1/TRIF for the
production of IFN-� (30). While there are likely numerous
ways to activate NF-�B, we propose that the activation of many
of the other cis-regulatory elements required for CCL5 and
CXCL10 transcription (e.g., IRF-3) is initiated by TLR3 in
RSV-infected cells.

FIG. 4. TLR3 RNAi impairs CCL5 and CXCL10 production but has no effect on CXCL8 synthesis or viral replication in A549 cells. TLR3
siRNA and random siRNA controls were transfected into MRC-5 cells and infected with RSV (MOI of 1). Levels of TLR3 expression (A), viral
replication (B), and chemokines (C to E) were determined at 24 and 48 hpi. A549 cells transfected with TLR3 siRNA versus random siRNA
controls differed significantly in TLR3 expression and synthesis of CCL5 and CXCL10 at 48 hpi (*, P � 0.05). Cells were harvested at 48 hpi
postinfection, and a plaque assay was performed (B). Data are representative of three experiments, with n � 3 per treatment per experiment. Each
time point represents the mean 	 standard error of the mean. TLR3i, TLR3 siRNA.
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Other reports have shown that the induction of IFN-� and
IRGs by dsRNA occurs through an MyD88-independent path-
way (37, 47). TLRs can activate distinct cellular pathways in
response to various pathogen-associated molecular patterns
and through the utilization of different adapter proteins. Our
data suggest that RSV triggers the induction of CCL5 inde-
pendently of MyD88. Surprisingly, reduction of MyD88 levels
in RSV-infected cells resulted in a decline in CXCL8 synthesis.
The molecular mechanisms involved in TLR3-independent,
MyD88-dependent CXCL8 production can be explained by at
least three possibilities. First, CXCL8 production could be
secondary to a MyD88-dependent cytokine (e.g., IL-1 or IL-
18), and, thus, inhibiting MyD88 expression decreased the sol-
uble mediator driving CXCL8 production. Others have re-
ported that the production of IL-1 by RSV triggers the
induction of CXCL8 in an autocrine fashion (38). Alterna-
tively, CXCL8 production may be driven by a different TLR
that is MyD88 dependent. Along these lines, human TLR8/
murine TLR7 and MyD88 facilitate the recognition of single-
stranded RNA in some cell types and may be required for
CXCL8 production in RSV-infected cells (6, 18). Finally, the
redox pathways have been shown to regulate chemokine ex-
pression and IRF activation in RSV-infected cells and may be
linked to either TLR3 or MyD88 signaling pathways (4, 26, 29).

Engagement of molecular motifs by TLRs can either directly

affect the responding cells or indirectly affect cells through the
release of soluble mediators. Induction of some IRGs can
occur by IFN signaling through the IFN-�/� receptor and/or
directly through the activation of TLR3 (19). Our IFN-�/�
receptor-blocking experiments argue that the paracrine effects
of IFN-�/� are not necessary for the elevation of CCL5 in
RSV-infected cells. This suggests that production of CCL5
following RSV infections occurs directly through TLR3 signal-
ing pathways. The triggering of IFNs-�/� by dsRNA suggests
an important role for TLR3 in antiviral immunity. However,
our data indicate that TLR3 has no effect on viral replication.
Peak RSV titers were equivalent in RSV-infected HEK 293,
MRC-5, and A549 cells despite altered TLR3 expression.
Given that RSV is poorly sensitive to IFNs-�/� (2, 39), this is
not surprising. A recent report by Durbin et al. showed that
IFNs-�/� only slightly delayed RSV clearance in vivo but had
a critical immunomodulatory role in the development of an
appropriate Th-1-type response (8). While TLR3 may not di-
rectly inhibit RSV viral replication, its participation in viral
clearance and overall pathophysiology in vivo remains to be
determined.

Our studies suggest that RSV not only utilizes TLR3 to
promote chemokine production but further upregulates its ex-
pression in RSV-infected cells. Following RSV infection,
MyD88 was also upregulated but to a lesser extent than TLR3

FIG. 5. MyD88-dependent and -independent signaling linked to RSV-induced chemokine production. A549 cells were transfected with random
siRNA or siRNA toward TLR3 and MyD88. Twelve hours after transfection, cells were infected with RSV at an MOI of 1. At 48 hpi, RNA and
protein expression levels of chemokines were determined. Data are representative of three experiments, with n � 3 per treatment per experiment.
Each time point represents the mean 	 standard error of the mean. The asterisk indicates statistically significant (P � 0.05) decreases compared
to RSV-infected cells transfected with random siRNA.
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levels (data not shown). It is interesting to consider how RSV
may alter TLR expression in the lung during infection. Re-
cently, RSV was shown to upregulate TLR4 and the respon-
siveness to lipopolysaccharide in human epithelial cells (34).
Elevated levels of TLR4 expression were also detected in
monocytes from infants with respiratory syncytial virus bron-
chiolitis (12). While it is likely that both A549 and MRC-5 cells
express a repertoire of various TLRs and adapters, expression
of TLR4 has only been detected in A549 cells (32, 34). Previ-
ous reports have demonstrated that mice with various genetic
backgrounds respond to RSV with a spectrum of symptoms
(21, 42). The idea that differences in the genes involved in
chemokine production or the inflammatory response dictate
the severity of RSV disease is appealing. In light of our studies,
it would be particularly interesting to determine if TLR3 ex-
pression in the lung correlates with disease severity. The other
pulmonary cell population that abundantly expresses TLR3 is
the dendritic cell (31, 35). The participation of TLR3 in det-
rimental pathophysiology or viral immunity may rely on which
cell population expresses the protein.

In summary, our studies indicate that TLR3 may contribute
to the exacerbation of RSV in infected epithelial cells. TLR3
does not alter viral replication but is essential for induction of
MyD88-independent chemokines that can lead to pathophysi-
ological responses in pulmonary RSV infections. We speculate
that the TLR3 signaling pathway may be an attractive thera-
peutic target for modulating RSV-induced lung inflammation.
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