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Respiratory syncytial virus (RSV), a member of the Paramyxo-
viridae family, is a ubiquitous enveloped negative-strand RNA 
virus that causes serious lower respiratory illness in infants and 
young children and complications in immunocompromised and 
elderly persons.3,6,7,11,12 Despite the importance of RSV as a viral 
respiratory pathogen, a vaccine is not currently available, and 
treatment options are limited. RSV encodes 11 proteins, of which 
the 2 major membrane glycoproteins, the RSV G (attachment) and 
RSV F (fusion) proteins, have important functions in the immune 
response to infection. Although no single cell-specific receptor 
has been described for the RSV G protein, a CX3C motif at amino 
acid positions 182 to 186 in the central conserved region has been 
shown to bind to the fractalkine receptor, CX3CR1; facilitate vi-
rus infection; and induce leukocyte chemotaxis.26 The CX3CR1 
chemokine receptor is specific for fractalkine (CX3CL1), the only 
known CX3C chemokine.4,5,9,17

Fractalkine is associated with innate and inflammatory re-
sponses promoting adhesion and chemotaxis of CX3CR1-ex-
pressing cells, such as monocytes, macrophages, cytotoxic T cells, 
and natural killer (NK) cells.2,5,10,17,28 The importance of CX3CL1–
CX3CR1 interaction in the immune response is revealed by the 

marked inhibition of leukocyte migration and chemotaxis associ-
ated with antiCX3CL1 or antiCX3CR1-blocking antibody treat-
ment. RSV G protein can compete with CX3CL1 for binding to 
CX3CR1 and can inhibit fractalkine-mediated leukocyte chemo-
taxis, suggesting that the interaction of the CX3C motif of RSV G 
protein with CX3CR1 has immunomodulatory activities.26

The RSV G protein CX3C motif was shown to be essential in 
the development of enhanced pulmonary disease associated with 
formalin-inactivated RSV vaccination and in pulmonary expres-
sion of the proinflammatory tachykinin substance P, signifying 
that RSV G protein CX3C–CX3CR1 interactions may be important 
to the biology of RSV infection and disease pathogenesis.27 In ad-
dition, antibodies that block RSV G protein CX3C–CX3CR1 in-
teraction protect against many of the immunomodulatory effects 
associated with RSV G protein, further supporting findings that 
the RSV G CX3C motif contributes to RSV disease.16,20,23

CX3CR1+ cells represent a predominant cytotoxic population 
responding to RSV infection in the lungs of BALB/c mice,14 sug-
gesting that the CX3C–CX3CR1 interaction is vital to recruitment 
of cytotoxic effector cells to the lung. RSV G protein alteration 
of this interaction may be a mechanism to subvert antiviral im-
munity mediated by cytotoxic cells.14,17,28 Innate immunity pro-
vides immediate resistance to RSV infection, and the quality of 
the adaptive immune response relies on activation signals from 
the innate response. Studies have shown decreased DX5+ NK 
cells, RB6-8C5+ cells, and CD11b+ cell infiltration in the lungs of 
RSV-infected (B1 strain) mice compared with mice infected with 
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lavage (BAL) leukocytes were harvested by lavaging the lungs 3 
times by using 1 mL sterile PBS for each wash. The lungs were re-
moved aseptically and stored at −70 °C until assay. The procedure 
used for extracellular staining of BAL and spleen cells was modi-
fied for microculture staining as described elsewhere.27 Briefly, 
BAL and splenocytes were blocked in 10% normal mouse serum 
in PBS with 1% bovine serum albumin for 15 min at 4 °C and 
then stained for 30 min at 4 °C in the dark with the appropriate 
combinations of fluorescein isothiocyanate-, allophycocyanin-, or 
phycoerythrin-labeled antiCD4, antiCD8, antiCD3, antiCD45R/
B220, antiCD11b, antipolymorphonuclear cell (RB6-8C5), antiNK 
cell (DX5), antiNK1.1, and mouse isotype antibody controls (BD 
Bioscience, Mountain View, CA) diluted in staining buffer. After 
being washed with staining buffer, cells were acquired and the 
distribution of cell surface markers on 10,000 lymphocyte-gated 
events analyzed on a BD LSRII flow cytometer by using FACS-
Diva software (BD Biosciences, Mountain View, CA).

Cytokine ELISA. The concentrations of IL4 and IFNγ in the BAL 
cell-free supernatant were detected by using a capture ELISA in 
accordance with the manufacturer’s instructions (eBiosciences, 
San Diego, CA). Mouse CX3CL1 concentrations in the BAL cell-
free supernatant were detected by using quantitative sandwich 
ELISA (R and D Systems, Minneapolis, MN). All samples were 
run in duplicate and the results expressed as pg /mL of cytokine 
measured.

Real-time quantitative RT-PCR. The lungs were homogenized 
in PBS. Total RNA was extracted from homogenate supernatants 
and nasal wash by using QIAamp Viral RNA Mini Kit (Qiagen, 
Valencia, CA) according to the manufacturer’s instruction and 
stored at −80 °C. Quantitative real-time PCR was performed 
by using AgPath-ID OneStep RT-PCR Kit (Applied Biosystems, 
Foster City, CA) and an Agilent Mx3005P thermocycler (Agilent 
Technologies, Santa Clara, CA). The primers and probes for RSV 
matrix (M) gene (forward, 5′ GGC AAA TAT GGA AAC ATA GCT 
GAA 3′; reverse, 5′ TCT TTT TCT AGG ACA TTG TAY TGA ACA 
G 3′), CX3CL1 (forward, 5′ATT GGA AGA CCT TGC TTT GG 
3′; reverse, 5′ GCC TCG GAA GTT GAG AGA GA 3′; probe, 5′ 
Fam-TCA CTG CTG CCG GTG GCT CT-BHQ-1 3′), and CX3CR1 
(forward, 5′ CTG TTA TTT GGG CGA CAT TG 3′; reverse, 5′ AAC 
AGA TTT CCC ACC AGA CC 3′; probe, 5′ Fam-TGT CCG TCT 
TCT ACG CCC TCG TC-BHQ-1 3′) were obtained from the Cen-
ters for Disease Control and Prevention Biotechnology Core Facil-
ity. Consistent with previous findings,19 CX3CR1 gene expression 
was not detected by RT-PCR in any tissue tested (spleen, liver, 
brain, and peripheral mononuclear blood cells) in CX3CR1−/− 
mice. Threshold cycles (Ct) for each sample were calculated, and 
serial dilutions of known quantities (pfu) of RSV RNA were used 
to obtain a standard curve for quantitative real-time PCR, results 
are presented as pfu equivalents per milliliter (PFUe/mL). Results 
for CX3CR1 and CX3CL1 expression are presented as number of 
gene copies expressed.

Chemotaxis assay. Spleens were harvested from wildtype 
C57BL/6, CX3CR1−/−, and BALB/c mice. Cell suspensions were 
prepared and RBC lysed by using TRIS ammonium chloride buf-
fer (0.1 M Trizma base, 0.83% NH4Cl, pH 7.2; Sigma Aldrich, St 
Louis, MO). Prior to assay, cells were washed in chemotaxis buf-
fer (RPMI1640 containing 0.1% bovine serum albumin). Cells (5× 
105) in 100 μL chemotaxis buffer were loaded into the top cham-
ber of each well of a modified Boyden chamber (filter pore size,  
8 μm). The bottom of each well contained chemotaxis buffer 

a RSV strain that lacks the G and SH proteins, suggesting that 
expression of the RSV G or SH protein alters innate immune cell 
trafficking.27 This effect on innate immune cell trafficking may be 
mediated through the RSV G CX3C–CX3CR1 interaction.16,25 In 
the current study, we examine disease outcome after RSV infec-
tion in mice deficient for CX3CR1 and assess the contribution of 
CX3CR1 to innate immune-cell migration to the lungs during the 
disease course. We hypothesized that CX3CR1 deficiency affects 
the recruitment and trafficking of immune cells to the lungs of 
RSV-infected mice, potentially altering the antiviral response. We 
showed that CX3CR1 deficiency is associated with reduced in-
nate immune cell recruitment during RSV infection but does not 
significantly alter the antiviral response involved in the control 
of viral load.

Materials and Methods
Animals. This study was conducted in an AAALAC-accredited 

facility at the Centers for Disease Control and Prevention (Atlan-
ta, GA). All procedures were reviewed, approved, and performed 
in accordance with the guidelines of the IACUC at the Centers for 
Disease Control and Prevention and the Guide for the Care and Use 
of Laboratory Animals.18

Female C57BL/6, BALB/c, and CX3CR1GFP (age, 6 to 8 wk) mice 
were purchased from the Jackson Laboratories (Bar Harbor, ME). 
CX3CR1GFP mice, which lack functional CX3CR1 through replace-
ment of the murine CX3CR1 gene with that for enhanced green 
fluorescent protein, were generated as previously described,19 
backcrossed onto the C57BL/6 background for at least 12 gen-
erations, and maintained under SPF housing conditions. All mice 
were specified to be free of murine viruses (mouse hepatitis vi-
rus, minute virus of mice, mouse parvovirus, mouse rotavirus, 
pneumonia virus of mice, Sendai virus, lymphocytic choriomen-
ingitis virus, murine norovirus, ectromelia virus, Hantaan virus, 
mouse adenovirus, mouse cytomegalovirus, respiratory enteric 
orphan virus 3, K virus, lactic dehydrogenase elevating virus, 
polyoma virus, and mouse thymic virus). In addition, the colony 
was specified to be free of Bordetella bronchiseptica, cilia-associated 
respiratory bacillus, Citrobacter rodentium, Clostridium piliforme, 
Corynebacterium bovis, Corynebacterium kutscheri, Helicobacter spp., 
Mycoplasma pulmonis, Pasteurella pneumotropica, Salmonella spp., 
Streptobacillus moniliformis, Staphylococcus aureus, Pseudomonas 
spp., Streptococcus spp., and endo- and ectoparasites, according to 
vendor-supplied health surveillance reports. Relative humidity 
and temperature in the animal room were maintained between 
30% to 70% and 64 to 79 °F (17.8 to 21.6 °C), respectively, under a 
12:12-h light:dark cycle. Mice were housed in static polycarbonate 
microisolation rodent cages and fed commercial pelleted rodent 
chow (Lab Diet 5001, PMI, St Louis, MO) and water ad libitum. 
The animals were acclimated for at least 3 d before challenged 
with RSV infection.

Virus and infection. The A2 strain of RSV was used in all ex-
periments and propagated in Vero cells (ATCC, CCL 881) as pre-
viously described.27 Mice were anesthetized by intraperitoneal 
administration of Avertin (2% 2, 2, 2-tribromoethanol, 2% tert-
amyl alcohol, 180 to 250 mg/kg) and intranasally challenged with 
1.5 × 106 pfu RSV in serum-free DMEM (volume, 50 µL). At each 
time point, 3 to 5 mice per group were examined.

Cell collection and analysis. At days 0 to 7 after infection, 
mice were anesthetized with Avertin and euthanized by exsan-
guination after severing of the left axillary artery. Bronchoalveolar 
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either CX3CL1 or RSV G protein with chemotactic indices (1.1 to 
1.2) comparable to those of controls that contained media alone 
(Figure 2 A). In fact, the ability of leukocytes from CX3CR1−/− 
mice to migrate toward either CX3CL1 (P = 0.02) or RSV G pro-
tein (P = 0.004) was significantly impaired compared with that 
of wildtype mice (Figure 2 A). However, CX3CR1−/− leukocytes 
migrated toward the chemokine CCL5 (RANTES) at comparable 
levels to those of leukocytes from wildtype mice (Figure 2 A), 
suggesting that the inability of CX3CR1−/− leukocytes to migrate 
to CX3CL1 or RSV G is specific to CX3CR1 deficiency and not a 
general deficiency. The ability of RSV G and CX3CL1 to induce 
CX3CR1+ cell migration was substantially inhibited by antiRSV G 
protein monoclonal antibody (clone 131-2G, 31% inhibition) and 
antiCX3CR1 antibody (approximately 50% inhibition, P = 0.009; 
Figure 2 B), consistent with previous findings.26 No appreciable 
inhibitory effects were detected with either antiRSV G monoclo-
nal antibody or antiCX3CR1 antibody on CX3CR1−/− leukocytes 
(Figure 2 B).

Pulmonary inflammatory response to RSV infection in the lungs 
of CX3CR1-deficient mice. We next addressed the association be-
tween RSV G CX3C–CX3CR1 interaction and pulmonary cell traf-
ficking in CX3CR1−/− and wildtype mice infected with RSV. Viral 
loads in the lungs of CX3CR1−/− and wildtype mice, as measured 
by real-time PCR at days 2 to 6 after infection, revealed no signifi-
cant difference between strains (Figure 3 A), suggesting that loss 
of CX3CR1 alone did not significantly alter the ability of the host 
to control RSV infection. The deficiency in CX3CR1 did not sig-
nificantly alter CD4+, CD8+, or B220+ cells trafficking on day 4 or 
day 6 (Figure 3 B; P = 0.082, P = 0.078, and P = 0.151, respectively) 
after infection, suggesting that this deficiency had minimal effect 
on adaptive immune T and B cell recruitment. On day 4 after in-
fection, CX3CR1−/− mice showed a trend (P = 0.10) for decreased 
total pulmonary cell infiltration compared wildtype mice (Figure 
3 C). However, RSV-infected CX3CR1−/− mice exhibited a 43% to 
48% reduction in NK1.1+ NK cells (P = 0.032) and CD11b+ cells 
(P = 0.04) and a modest decrease (30.2% reduction) in RB6-8C5+ 
polymorphonuclear cells compared with those in wildtype mice 
(Figure 3 B), suggesting that CX3C–CX3CR1 interaction is im-
portant in innate immune cell recruitment to the lungs after RSV 
infection. These findings are consistent with earlier observations 
that numbers of DX5+ NK and RB6-8C5+ cells were decreased in 
RSV-infected mice treated with antiCX3CR1 antibody.16 Of note, 
the percentages of NK1.1+ (approximately 2%), CD11b+ (approxi-
mately 14%), and RB6-8C5+ (less than 1%) cell infiltration in un-
infected CX3CR1−/− mice were comparable to those of wildtype 
C57BL/6 controls (approximately 2%, approximately 17%, and 
less than 1%, respectively), indicating that altered pulmonary cell 
infiltration was associated with RSV infection.

To evaluate the effect of CX3CR1 deficiency on aspects of the 
inflammatory response associated with RSV infection, cell-free 
BAL concentrations of IFNγ and IL4 in cell-free BAL supernatants 
were determined. Proinflammatory IFNγ production in BAL flu-
ids on day 6 after infection was dramatically and significantly (P 
= 0.017) decreased (Figure 4 A), and similarly reduced IL4 levels 
(P = 0.03; Figure 4B) were detected in RSV-infected CX3CR1−/− 
mice as compared with wildtype mice.

Discussion
Fractalkine (CX3CL1), the natural ligand for CX3CR1, is im-

portant in many aspects of innate immunity functioning as both a 

containing either recombinant murine fractalkine (100 nM, R and 
D Systems), purified RSV G protein (22 μg/mL; provided by Dr 
Ralph A Tripp, University of Georgia, Athens, GA), murine CCL5 
(100 nM, RANTES, eBiosciences), or RPMI containing 10% FBS as 
chemoattractants. The plates were incubated for 12 h at 37 °C, 5% 
CO2. For inhibition assays, antiG monoclonal antibody (225 μg/
mL; clone 131-2G), antiCX3CR1 (100 nM; R and D Systems), or 
control antibody (100 nM; normal goat IgG) were added to the 
bottom chambers in the presence of either RSV G protein or CX3-
CL1. The optimal chemoattractant and antibody concentrations 
used in these assays were determined by using dose–response 
curves. The chemotactic index was defined as the number of vi-
able cells migrating toward the chemoattractant divided by the 
number of viable cells migrating toward chemotaxis buffer, and 
the percentage inhibition of chemotaxis was defined as

[1 – (chemotactic index toward G protein and antibody) /
(chemotactic index toward G protein)] × 100%,
as previously described.29 All conditions were tested in tripli-

cate. Data representative of 3 independent assays are presented.
Statistical analysis. Statistical significance was determined by 

using the Student t test (Excel 2007, Microsoft Corporation, Red-
mond, WA), and a P value less than 0.05 was considered statisti-
cally significant. Data are shown as mean ± SEM.

Results
Expression of CX3CR1 and CX3CL1 after RSV infection. Genetic 

factors including genetic background may influence susceptibili-
ty to acute RSV infection in inbred mice.22,24 Although the BALB/c 
strain is a well-characterized model for RSV, C57BL/6 mice fre-
quently provide background for transgenic and knockout strains 
of mice. To determine whether CX3CR1 and CX3CL1 expression 
levels after RSV infection were similar between mouse strains, 
BALB/c and C57BL/6 mice were intranasally infected with 1.5 × 
106 pfu RSV, and pulmonary cell infiltration and expression levels 
of CX3CR1 and CX3CL1 were determined (Figure 1). Although 
the magnitude of pulmonary cell infiltration in response to RSV 
infection was greater in BALB/c mice as compared with C57BL/6 
mice, the kinetics of BAL infiltration were similar in both strains 
(Figure 1 A). RSV loads, measured by real-time PCR in lung ho-
mogenates, peaked on days 3 to 5 after infection (3.3 to 4.0 log 
PFUe/mL) and followed similar dynamics in both C57BL/6 and 
BALB/c mice at all time points examined. RSV infection induced 
similar levels of CX3CR1 (Figure 1 B) and CX3CL1 (Figure 1 C) 
gene expression as well as CX3CL1 protein (Figure 1 D) in the 
lungs of both BALB/c and C57BL/6 mice, with peak expression 
levels corresponding to peak BAL cell infiltration.

Impaired cell trafficking by CX3CR1-deficient leukocytes to RSV 
G protein and CX3CL. We used CX3CR1-deficient (CX3CR1−/−) 
mice, a well-characterized mouse model for leukocyte migra-
tion and trafficking,19 to assess the contribution of CX3CR1 to 
leukocyte infiltration to the lung after RSV infection. These mice 
lack a functional CX3CR1 and are phenotypically indistinguish-
able from wildtype C57BL/6 mice.19 Given that the RSV G CX3C-
CX3CR1 interaction has been shown to mediate both mouse 
and human lymphocyte chemotaxis,15,26 we first tested whether 
naïve spleen leukocytes from CX3CR1−/− mice had altered RSV 
G-protein–mediated migration. In a modified Boyden chamber 
chemotaxis assay, CX3CL and RSV G protein induced similar mi-
gration in naïve leukocytes from wildtype mice (Figure 2 A). In 
contrast, leukocytes from CX3CR1−/− mice were not sensitive to 
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CX3CR1−/− C57BL/6 mice challenged with RSV exhibited im-
paired pulmonary NK1.1+ NK, CD11b+ cell, and, to a lesser ex-
tent, RB6-8C5+ cell infiltration. Although CX3CR1 deficiency only 
mildly decreased overall pulmonary leukocyte infiltration, our 
finding that CX3CR1 deficiency decreased certain cell subsets 
is similar to previous findings obtained by using antiCX3CR1 
antibody treatment in FI-RSV–enhanced disease.16 In that study, 
antiCX3CR1 antibody treatment was associated with decreased 
trafficking of DX5+, RB6-8C5+, and CD3+ cells after RSV challenge 
in FI-RSV–vaccinated mice, suggesting that CX3C–CX3CR1 inter-
action is important in pulmonary recruitment of these cell types.16 
Because it is a ligand for CX3CR1, RSV G protein can mimic CX-
3CL activities and induce leukocyte chemotaxis of naïve mouse 
leukocytes in vitro.26 As expected, naïve leukocytes from our CX-
3CR1−/− mice did not migrate to either CX3CL or purified RSV G 
protein, whereas both chemoattractants induced similar chemo-
tactic indices in wildtype mice. Further, antiRSV G monoclonal 
antibody (131-2G), which reacts at amino acids 1 to 173 proximal 
to the central conserved region and blocks CX3C-CX3CR1 inter-
action,1 inhibited RSV G-protein–induced migration of leukocytes 
from wildtype mice but not of leukocytes from CX3CR1−/− mice. 
These data confirm that CX3CR1−/− mice do not have a functional 
CX3CR1 and support the hypothesis that RSV G protein and CX-

chemoattractant (soluble form) and an adhesion molecule (mem-
brane-bound form) mediating the capture and recruitment of 
CX3CR1+ cells which include monocytes, macrophages, NK cells, 
and cytotoxic T lymphocytes.2,9 In the current study, we show 
that RSV infection was associated with increased mRNA expres-
sion of CX3CL1 and CX3CR1 and that peak expression coincided 
with peak pulmonary leukocyte infiltration, which was similar in 
both BALB/c (H-2Dd) and C57BL/6 (H-2Db) mice. These results 
suggest that levels of CX3CR1 and CX3CL1 mRNA expression 
are not significantly influenced by host genetic background. Dur-
ing RSV infection, the RSV G CX3C–CX3CR1 interaction has at 
least 2 important roles during the course of RSV infection. First, 
the interaction of the RSV G protein CX3C motif with the host’s 
chemokine receptor, CX3CR1, may modify the host’s immune 
response by disrupting CX3CL1-mediated responses, altering cy-
tokine expression and the activation and recruitment of antiviral 
CX3CR1+ Th1-type cells.15,25,27 Second, the RSV G CX3C–CX3CR1 
interaction has been shown to contribute to enhanced disease as-
sociated with FI-RSV vaccination.16 Our current findings, together 
with studies showing that a polymorphism in the CX3CR1 gene 
is associated with occurrence of RSV bronchiolitis in humans, led 
us to hypothesize that CX3CR1 deficiency would alter RSV G 
CX3C–CX3CR1 interaction and the subsequent RSV-associated 
immune response.

Figure 1. Expression of CX3CR1 and CX3CL1 after RSV infection. BALB/c (closed circle) and C57BL/6 mice (open square) were infected intranasally 
with RSV A2. (A) The time course of BAL cell recruitment after RSV infection was evaluated. The expression of (B) CX3CR1 and (C) CX3CL1 mRNA 
in the lungs of RSV-infected mice on days 0, 3, 5, 7 after infection is shown. (D) The concentrations of CX3CL1 in BAL-cell free supernatant were deter-
mined by ELISA. The information shown is representative data from 3 to 5 independent experiments examining 3 mice per time point (mean ± SEM; 
*, P < 0.05).
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heparin binding domains and glycosaminoglycans on cells or 
alternatives to facilitate infection. Therefore, our data do not rule 
out CX3CR1 as a receptor for RSV. Moreover, we detected no sig-
nificant differences in virus load between CX3CR1−/− mice and 
wildtype C57BL/6 mice. Further, the ability to clear virus did not 
appear to differ markedly between mouse strains, suggesting that 
loss of CX3CR1 alone did not alter the ability of the host to control 
RSV infection.

Soluble and membrane-bound forms of RSV G protein are both 
expressed during RSV infection. Soluble RSV G protein and CX-

3CL1 induce cell migration through similar mechanisms that both 
involve CX3CR1.

In addition to altered leukocyte trafficking, CX3CR1 deficiency 
in our mice was linked to significantly decreased IFNγ expres-
sion in the lungs of RSV-infected mice compared with wildtype 
control mice, suggesting that the majority of IFNγ response after 
RSV infection is produced by the CX3CR1+ cell population. This 
conclusion is consistent with previous studies showing that the 
majority of IFNγ response at days 6 and 12 after RSV infection is 
produced by class-I-restricted, RSV-specific CX3CR1+ cells.15 Tak-
en together, these results further support the importance of RSV 
G CX3C–CX3CR1 interaction in mediating leukocyte migration 
and modulating the inflammatory response after RSV infection.

The RSV G CX3C–CX3CR1 interaction facilitates virus infec-
tion. Both the CX3CR1 and glycosaminoglycan are considered 
receptors for RSV infection,26 and the majority of RSV G protein 
binding to the host cells occurs through interactions between 
the heparin binding domains and glycosaminoglycans.8 In CX-
3CR1−/− mice, RSV likely used interaction between the RSV G 

Figure 2. Spleen leukocytes from CX3CR1−/− mice fail to migrate to RSV 
G protein or CX3CL1 but not to CCL5. (A) Chemotaxis of leukocytes 
from CX3CR1−/− (white bars) and wildtype (WT, black bars) C57BL/6 
mice to recombinant CX3CL1, purified RSV G protein, and CCL5 
(RANTES) was assessed. (B) To inhibit CX3CL1- and RSV G–protein-
mediated cell chemotaxis, antiCX3CR1 antibody and antiRSV G mono-
clonal antibody (131-2G) were added to chambers containing either 
CX3CL1 or RSV G protein, and the percentage inhibition of chemotaxis 
was determined. *, P < 0.05; n/d, not detected.

Figure 3. CX3CR1−/− mice have impaired innate cell recruitment after 
RSV infection. CX3CR1−/− (white bars) and wildtype (black bars) mice 
were infected with RSV A2. (A) The viral load in the lungs of RSV-in-
fected mice was determined by quantitative RT-PCR. (B) BAL cell types 
and (C) total BAL cell numbers on day 4 after infection. The information 
shown is representative data from 3 to 5 independent experiments ex-
amining 3 mice per time point (mean ± SEM; *, P < 0.05).
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mune response to RSV infection and highlight the importance of 
intervention strategies designed to disrupt this interaction.
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