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Abstract
Recent studies have established an important role of Th17 in induction of autoimmune diseases. We
have found that although IL-17 receptor A (IL-17RA) −/− mice were resistant to experimental
autoimmune encephalomyelitis (EAE), a small number of them developed milder clinical signs of
this autoimmune disease. In addition, blockade of TGFβ in IL-17RA−/− mice resulted in much more
severe clinical signs of EAE and significantly increased parenchymal lymphocyte infiltration in the
central nervous system (CNS). Furthermore, the number of autoreactive Th1 cells was greatly
increased in the inflamed spinal cord of IL-17RA−/− mice. These data support a role of IL-17RA-
independent mechanisms in causing autoimmunity and its regulation by TGFβ.

Introduction
Recent studies have established a critical role of Th17 cells in the initiation of EAE.
Autoreactive Th17 cells readily transfer EAE in an adoptive transfer model (1). Mice developed
attenuated EAE when injected with anti-IL-17 antibodies (1–3), whereas IL-17 −/− mice are
resistant to EAE (4). Key promoters of Th17 lineages such as IL-6, IL-1, IL21 and IL-23 are
all required for the development of EAE (5–12). TGFβ1, a factor that is important for Th17
differentiation in mice, is also critical for the initiation of EAE (13,14). Factors inhibiting Th17
cells such as IL-25 and IL27 inhibit EAE (15) (16,17). In addition, Act1, a molecule within
the IL-17 signal transduction pathway is required for EAE (18,19). Therefore, autoreactive
Th17 cells are important for EAE.

Th17 cells make both IL-17 and IL-17F (1,20). Recently, an IL-17 IL-17F heterodimer was
found to be expressed in Th17 cells together with IL-17 and IL-17F homodimers (21,22). IL-17
binds and signals through IL-17RA (23). IL-17F also functions through IL-17RA because a
specific anti-IL17RA antibody neutralizes its function (24) and IL17RA −/− cells do not
respond to IL17F in vitro (25). Therefore, studying IL-17RA−/− mice should allow us to assess
the effect of the combined loss of function of IL-17 and IL-17F.
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Despite the appreciation of a critical role of Th17 cells in causing CNS autoimmunity, the
pathology of a Th17-dominated inflammation in experimental models differs from that in most
clinical specimens (26). Therefore, it is important to study a model system when IL-17 function
is deficient. In this study, we have found that the IL-17RA is important for the development
of EAE and a small number of IL-17RA −/− mice developed very mild clinical signs of EAE.
In addition, autoreactive Th1 responses were drastically dampened in IL-17RA −/− mice.
Interestingly, systemically blockade of TGF β in IL-17RA −/− mice resulted in exacerbated
EAE and disease severity correlated with increased Th1 responses. These data suggest
IL-17RA independent EAE is likely mediated by Th1 immune response and is suppressed by
TGFβ.

Materials and Methods
Mice

The IL-17RA−/− mice were obtained from Dr. J. J. Peschon (Amgen, Seattle, WA) as
previously described (27) and bred in the University of Pittsburgh Animal Care Facility. The
IL-17RA−/− mice were backcrossed to C57BL/6 mice for more than 10 generations. The
IL-17RA−/− mice were generated by crossing IL-17RA+/− (het) with IL-17RA−/−. Littermate
IL-17RA+/− and wild type C57BL/6 mice were used as controls. All mice were housed under
specific pathogen-free conditions under a protocol approved by the Institutional Animal Care
and Use Committee.

EAE induction
Mice were used for EAE induction by subcutaneous injection of 150 μg MOG35–55
(MEVGWYRSPFSRVVHLYRNGK) peptide in incomplete Freund’s adjuvant and 500 μg of
heat-inactivated M. tuberculosis. 100 ng of pertussis toxin was injected intravenously on days
0 and 2. To block TGFβ systemically in vivo, mice were injected i.p. at 5 days and 9 days post-
EAE elicitation with 400 μg of anti-TGFβ antibody (clone 1D11) or 400μg of rat IgG (ICN
Biomedicals, Inc.). Mice were monitored for clinical signs of EAE, scored as follows: 0,
normal; 1, flaccid tail; 2, hind limb weakness or abnormal gait with poor ability to right from
supine; 3, partial hind limb paralysis; 4, both hind limbs paralyzed with or without forelimb
paralysis and incontinence; 5, moribund state. The experiments were performed in accordance
with the regulation of the Institutional Animal Care and Use Committee of University of
Pittsburgh.

Central nervous system (CNS) cell isolation and antibody staining
To isolate cells from the CNS, mice were deeply anesthetized and perfused intracardially with
cold RPMI 1640 medium. Brain and spinal cord cell suspensions were incubated with 1 mg/
ml collagenase II (Sigma-Aldrich) at 37°C for 20 min, then resuspended in 30% Percoll (GE
Healthcare), which was then layered over 70% Percoll. Mononuclear cells were separated from
the interface after centrifugation at 600 g for 20 min and washed in PBS. The total number of
cells derived from each animal was determined using a haemocytometer. CNS-derived
inflammatory cells were incubated with anti-CD45, anti-CD11b and anti-CD4 antibodies for
15 min on ice in Hank’s buffer (containing 1% FCS). Flow cytometric analysis was performed
using a FACS flow cytometer (Becton Dickinson).

Ex-vivo analysis of spleen cells, lymph node cells, and CNS cells by intracellular cytokine
staining

Splenocytes, lymphocytes and CNS infiltrating leukocytes were cultured with or without
MOG35–55 peptide at 50μg/ml for 18 h. Brefeldin A was added for the last 4 h at 10μg/ml.
Cells were transferred to a V-bottom plate, stained with anti-CD4 in Hank’s buffer (containing
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1% FCS), then fixed with 2% formaldehyde, which was followed by permeabilization with
0.5% saponin. The cells were subsequently stained with anti-IL-17 and anti-IFNγ antibody
(eBioscience). Flow cytometric analysis was performed using a flow cytometer (Becton
Dickinson).

Histological analysis
Mice were deeply anesthetized and perfused intracardially with cold PBS. Brains and spinal
cords were removed and freshly frozen. For immunohistochemistry, sections (6μm) were fixed
with ice cold acetone for 10 min and air-dried, then blocked in PBS with 3% BSA for 30 min
at room temperature. The sections were then incubated with primary biotinylated anti-CD4
and anti-CD11b antibody (eBioscience) for 1h at room temperature, followed by being
incubated with biotinylated rabbit anti-rat Ig and streptavidin-conjugated alkaline phosphatase
for 1 h at room temperature. The sections were subsequently stained with Histomark RED
Phosphatase Substrate Kit (KPL, Inc) and counterstained with hematoxylin.

Results
IL-17 receptor signaling is important for developing and sustaining EAE

Blockade of IL-17 has been shown to dampen EAE severity (1,2). IL-17−/− and IL-17F−/−
mice are all partially resistant to EAE (25). Since both IL-17 and IL-17f are expressed in Th17
cells, we decided to determine if blocking the function of both cytokines could totally eliminate
EAE. We therefore induced EAE in IL-17RA −/− mice because both IL-17a and IL-17f utilize
this receptor (20). IL-17RA −/− mice developed EAE with much lower incidence (about 25%)
and reduced peak clinical scores compared to wild type mice (figure 1). In addition, the disease
is delayed and shortened in IL-17RA −/− mice that succumbed to EAE (figure 1). Therefore,
IL-17RA signaling is important for initiating, as well as sustaining EAE.

IL-17 signaling is required for the generation of Th1 cells and accumulation of CD4+ T cells
in spinal cords

In order to understand the cellular mechanisms for the severe reduction of EAE scores in
IL-17RA −/− mice, we decided to determine the Th1 and Th17 responses against MOG35–55
during early phase of EAE. We found that IL-17RA is not required for the generation of Th17
cells because we observed similar numbers of MOG-specific Th17 cells in both wild type mice
and IL-17RA −/− mice (figure 2a, c). Similarly, T cell proliferative responses to MOG35–55
were not significantly altered in IL-17RA−/− mice compared to controls (supplementary figure
1). Interestingly, the number of MOG-specific Th1 cells was severely reduced in IL-17RA −/
− mice compared to those in wild type mice (figure 2b, d). TNFα is made by both Th1 cells
and Th17 cells. We have found that MOG-specific TNFα-producing T cells were reduced in
IL-17RA −/− mice compared to wild type controls (supplementary figure 2). This is consistent
with a reduced Th1 response in IL-17RA −/− mice. Moreover, we have examined other
cytokines such as IL-6, IL-4, and IL-10 and did not detect any difference between wild type
and IL-17RA deficient mice (data not shown). Consistent with the finding in draining lymph
nodes, a significantly reduced number of CD4+ T cells were harvested from the CNS of
IL-17RA −/− mice compared to those from wild type mice (figure 2g). Although the
frequencies of Th1 and Th17 cells were similar to controls the absolute number of infiltrating
Th1 and Th17 cells diminished in the CNS of IL-17RA −/− mice compared to controls.
Therefore, IL-17 signaling is required for the generation of MOG-specific Th1 cells and CNS
inflammation.

The accumulation of CD4+ T cells and macrophages in the CNS is a hallmark pathological
change in EAE and correlates well with EAE disease scores at the early phase of the disease.
We therefore decided to determine the nature of the pathological changes in the spinal cords
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of IL-17RA −/− mice that developed EAE. At the acute phase of EAE, massive macrophage
infiltration was observed in the spinal cord white matter of wild type mice (figure 3a and b ).
Extensive parenchymal infiltration could be observed during the peak EAE in wild type mice.
In contrast, very few macrophages were observed in the spinal cord of IL-17RA −/− mice
(figure 3c). Even in IL-17RA −/− mice that developed severe acute disease such as score 3,
the number of infiltrating macrophages were reduced (figure 3d). In majority of the IL-17RA
−/− mice, the infiltration was in meninges instead of parenchyma. The CD4+ T cells followed
the same pattern as macrophages in the histochemical analyses (data not shown). Therefore,
IL-17 receptor signaling is important for the accumulation of macrophages and CD4+ T cells
in the inflamed spinal cord during EAE.

Blockade of TGFβ increased anti-MOG Th1 responses and resulted in severe EAE in IL-17RA
−/− mice

The reduction of autoreactive Th1 cells might account for some of the reduced clinical signs
of EAE in IL-17RA−/− mice. Because TGFβ is critical for suppressing the generation of Th1
cells, blockade of TGFβ should therefore reverse the effect of IL-17RA deficiency on the levels
of Th1 cells and lead to more severe EAE. To test this idea, we systemically blocked TGFβ in
IL-17RA −/− mice during the induction of EAE and then examined the frequencies of
autoreactive Th1 and Th17 cells before the disease onset. This treatment resulted in increased
MOG-specific Th1 responses in IL-17RA −/− mice to a level similar to that seen in wild type
mice (figure 4b and d). In contrast, the number of autoreactive Th17 cells remained not
significantly changed in either wild type or IL-17RA −/− mice after TGFβ treatment (figure
4a and c). Although there were not significant changes in levels of TGFβ mRNA in IL-17RA
−/− mice compared to controls (supplementary figure 3), TGFβ blockade resulted in much
more significant increases in Th1 cells in IL-17RA −/− mice than in controls. Similar to Th1
cells, TNFα-producing cells also increased after TGFβ blockade (supplementary figure 2).
Therefore, these data suggest that, in vivo, TGFβ specifically suppresses autoreactive Th1
responses.

Consistent with elevated levels of Th1 cells during the EAE induction, injection of anti-
TGFβ antibodies systemically resulted in more severe clinical signs of EAE in IL-17RA −/−
mice (figure 5 and supplementary figure 4). At the peak of disease, clinical scores were much
reduced in IL-17RA−/− mice compared to wild type mice (figure 5). In contrast, clinical scores
in IL-17RA−/− mice treated with anti-TGFβ were elevated to levels similar to wild type mice
(figure 5). In addition, the incidence of EAE in IL-17RA −/− mice was increased from about
25% to about 45% after anti-TGFβ treatment. Therefore, TGFβ functionally suppresses IL-17R
signaling-independent EAE, likely through antagonizing autoimmune MOG-specific Th1
responses.

IL-17 signaling independent disease showed the typical EAE pathology
Blockade of IFNγ function was shown to induce exacerbated EAE. However the pathology of
this EAE is quite different from classic EAE and chronic inflammation in multiple sclerosis.
The non-classic EAE is dominated by neutrophils and Th17 cells (26,28). To determine the
nature of inflammation in IL-17RA−/− mice, we examined the histopathology of the spinal
cords. In striking contrast to IL-17RA −/− mice not treated with anti-TGFβ antibodies,
increased macrophage infiltration was observed in IL-17RA −/− mice treated with anti-
TGFβ antibodies (figure 6a to d ). In addition, while infiltration in IL-17RA −/− mice was
restricted to the meninges and subpial white matter, extensive parenchymal infiltration by
macrophages (figure 6a to d ) and CD4+ T cells (data not shown) was observed in IL-17RA−/
− mice. The number of infiltrating CD4+ T cells was also increased to a similar level as that
in wild type mice (figure 6e). The percentage of neutrophils, a marker for acute inflammation
and non-classic EAE (29), was examined to help determine the nature of inflammation.
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Consistent with a Th1-driven inflammation, the neutrophils were not different between wild
type mice and IL-17RA−/− mice (figure 6f). Therefore, blockade of TGFβ resulted in severe
inflammation mediated by macrophage and CD4+ T cells.

To further characterize the nature of inflammation in IL-17RA−/− mice, we examined the
percentage of MOG-specific CD4+ T cells that make IFNγ and IL17 in wild type and IL17RA
−/− mice that have been treated with anti-TGFβ to induce severe EAE. Compared with wild
type mice, MOG-specific Th1 cells were drastically increased in IL-17RA−/− mice that
developed severe EAE after anti-TGFβ treatment (figure 6g). In contrast, MOG-specific Th17
levels showed a modest but not statistically significant increase in IL-17RA −/− mice compared
to controls. These data support the idea of Th1-mediated EAE in the absence of IL-17 signaling.

TGFβ inhibits both IFNγ production and the expression of CCR5 on Th1 cells
To examine the role of TGFβ in the generation of Th1 and Th17 cells, we cultured naive
CD4+ T cells in the presence of TGFβ. As reported, TGFβ promoted Th17 generation (data
not shown), but potently inhibited the production of IFNγ in Th1 cells (figure 7a). We further
examined whether TGFβ displayed any inhibitory effect on CCR5 expression by quantitative
PCR, which showed low levels of CCR5 expression after the TGFβ treatment (Figure 7b).
Therefore, TGFβ inhibits both the generation of autoreactive Th1 cells and their migration to
inflamed tissues.

Discussion
In this study, we found the resistance to EAE due to the lack of the IL-17RA signaling can be
reversed by blockade of TGFβ. Besides blocking the function of Th17 cells, IL-17RA
deficiency also led to a reduced number of Th1 cells. Therefore, these results suggest that Th1
cells or other IL-17RA-independent mechanisms play a role in causing EAE clinical signs.
Consistent with this idea, blockade of TGFβ significantly increased the autoimmune Th1
responses and the severity of EAE in IL-17RA −/− mice. Therefore, our results support the
idea that the IL-17RA-independent autoimmune responses are required for EAE and these
responses are suppressed by TGFβ.

Consistent with our study, previous studies also support our finding that IL-17 signaling is
required for the generation of Th1 cells in vivo (30,31). Our data supports the notion that the
diminished Th1 responses very likely contributed to the resistance to EAE in IL-17RA −/−
mice. The reason why the anti-MOG Th1 response is reduced in IL-17RA deficient mice
remains elusive. It is known that IL-17 can induce IL-6 production by tissue stromal cells and
endothelial cells (23). Because IL-6 is an very important cytokine inhibiting the development
of regulatory T cells, it is possible that the lack of IL-17 signaling leads to a reduction of IL-6
in inflamed tissues or the peripheral lymphoid system, leading to diminished deterrence to the
development of regulatory T cells. We have tested this possibility in vitro. We cultured
CD4+CD25− T cells with TGFβ1 to induce differentiation of regulatory T cell and examined
the effect of IL-17 on this process. We found that addition of IL-17 to the regulatory T cell
culture drastically reduced the number of foxp3+ T cells (supplementary figure 5). Blockade
of IL-6 rendered IL-17 ineffective (supplementary figure 5). We have further found that the
effect of IL-17 is dependent on the presence of non-T cells because IL-17 did not suppress the
generation of regulatory T cells when T cells alone were stimulated with plate bound anti-CD3
and anti-CD28 (data not shown). Therefore, IL-17 antagnizes the function of TGFβ by inducing
IL-6 in splenocytes or tissue stromal cells. These data suggest that one possible mechanism
that IL-17 promotes Th1 responses is through inhibiting the generation of regulatory T cells.

Recent studies revealed an interesting role of TGFβ in the generation of Th17 cells at least in
the murine system (13,14,32–34). This function of TGFβ affects only naive CD4+ T cells but

Gonzalez-García et al. Page 5

J Immunol. Author manuscript; available in PMC 2009 December 31.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



not effector/memory T cells. In fact, long term culture human Th17 cells in TGFβ diminished
the production of IL-17 in these cells (35). Therefore, although TGFβ is important in
establishing Th17 cells, it is generally suppressing the function of effector T cells. This notion
is consistent with a well established role of TGFβ in suppressing autoimmunity (36).
Administration of TGFβ was shown to suppress the development of EAE (37). In addition,
blockade of TGFβ by antibodies were shown to worsen EAE (37). Our study further established
in vivo that TGFβ drastically suppresses Th1 responses and their CNS infiltration in the absence
of IL-17 signaling. Blockade of TGFβ significantly augmented Th1 responses and modestly
increased Th17 responses. Collectively, these studies support a role of TGFβ in suppressing
the effector function of autoreactive T cells, particularly Th1 cells.

It is worth pointing out that although TGF-β blockade increased EAE incidence from 20% to
45% in IL-17RA −/− mice, this was still two-fold less than that of wild type mice. It remains
to be elucidated why half of the mice were absolutely dependent on IL-17 for their development
of EAE. This result suggests that there are additional functions of IL-17 that are critical for
CNS inflammation. These functions may include their abilities to induce chemokine production
and to cause disruption of tight junctions of blood-brain barrier endothelial cells (2,38,39).

Although many recent studies strongly support a critical role of IL-17 in initiating as well as
sustaining EAE (1–4), Th17 response alone was unable to sustain EAE (13). Therefore,
IL-17RA-independent mechanisms, particularly pathogenic Th1 cells, likely contribute to
causing EAE, a notion supported by our results. The role of Th1 in causing EAE is, however,
controversial. There is a wealth of evidence supporting the role of Th1 cells in EAE. IFNγ
exacerbated Multiple Sclerosis in human clinical trials (40). In addition, in vitro generated Th1
cell lines can transfer diseases to naive animals (41). Moreover, T-bet, a master regulator for
Th1 lineage and a factor dispensable for the generation of Th17 cells, is critically required for
EAE (42,43). Contradictory to these results, IFNγ, the hallmark cytokine for Th1 cells, is not
required for the generation of EAE (44). The lack of IFNγ function even exacerbated EAE
(44). Although the CNS autoimmune disease in IFNγ −/− mice was quite severe,
histophathological studies revealed that it belongs to a non-classic form of EAE (26). The non-
classic from of EAE is defined by brain-targeted neuronal deficit (28), pathological changes
dominated by neutrophil infiltration (28,29), and recently, Th17 prevalence (26). Classic EAE
is mediated by dominant Th1 responses with the help of Th17 and the immune attack focuses
on the spinal cord (26). Our data support the idea that classic EAE can develop, although with
reduced efficiency, in the total absence of IL-17, and possibly also IL-17F, signaling.
Moreover, out data showed that TGFβ negatively regulates classic EAE in this setting.

One of the many functions of Th1 responses is likely to promote a switch from acute
inflammation dominated by neutrophils to a chronic inflammation dominated by T cells and
macrophages. The fact that the lack of IFNγ led to a neutrophils dominated CNS inflammation
supports this idea (29). Therefore, Th1 and Th17 lineage cooperate to initiate EAE. How these
two lineages play out in later diseases remain to be elucidated.

The cytokines produced by Th1 cells such as TNF-α and IFN-γ are likely involved in IL-17RA-
independent CNS inflammation. However, cytokines produced by Th17 cells such as IL-22
(45) and IL21 (10,11) can also contribute to the pathology in IL-17RA −/− mice. The
contribution of individual cytokines will be determined in the future.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Ameliorated EAE in IL-17RA −/− mice. Wild type mice and IL-17RA −/− mice that had been
backcrossed onto C57BL/6 background were immunized with MOG35–55 peptide to elicit
EAE. Clinical signs and scores were recorded as described in Materials and Methods. Data are
the average clinical scores from mice that have shown clinical signs of EAE. Data are
representative of five independent experiments. *. P<0.05 determined by Mann-Whitney
statistics.
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Figure 2.
MOG-specific Th1 responses were reduced in IL-17RA −/− mice. Wild type mice (WT),
IL-17RA +/− (Het), and IL-17RA −/− littermates were immunized with MOG35–55 peptide to
elicit EAE. At ten days post-immunization, lymphocytes were isolated from draining lymph
nodes, spleens, and CNS and stimulated with MOG35–55 peptide as described in Materials and
Methods. Frequencies of CD4+ T cells that made IL-17 (A, C, E) or IFNγ (B, D, F) among
total lymphocytes were determined by intracellular cytokine staining assay. The number of
CD4+ T cells infiltrating CNS (G) was calculated based on flow cytometry and cell count. Six
IL-17RA −/− and six wild type and IL-17RA +/− mice were used. Student T test was performed.
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Figure 3.
Reduced CNS stroma infiltration by leukocytes in IL-17RA −/− mice. Wild type mice (WT),
IL-17RA +/− (Het), and IL-17RA −/− littermates were immunized with MOG35–55 peptide to
elicit EAE. At 15 days post-immunization, immuno-histochemistry was done as described in
Materials and Methods to determine the degree of leukocyte infiltration using anti-CD11b
antibody.
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Figure 4.
Blockade of TGFβ recovered normal Th1 responses against the MOG peptide in IL-17RA −/
− mice. Wild type mice (WT), IL-17RA +/− (Het), and IL-17RA −/− littermates were
immunized with MOG35–55 peptide to elicit EAE. Anti-TGFβ antibodies were administered
at day 5 and day 9. At ten days post-immunization, lymphocytes were isolated from draining
lymph nodes and stimulated with MOG35–55 peptide as described in Materials and Methods.
Frequencies of CD4+ T cells that made IL-17 (A) (C) or IFN-γ (B) (D) among total lymphocytes
were determined by intracellular cytokine staining assay. More than seven mice were used in
each experimental group. Student T test was performed.
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Figure 5.
Blockade of TGFβ exacerbated EAE in IL-17RA −/− mice. Wild type mice (WT), IL-17RA
+/− (Het), and IL-17RA −/− littermates were immunized with MOG35–55 peptide to elicit EAE.
Anti-TGFβ antibodies were administered at day 5 and day 9. Clinical signs and scores were
recorded as described in Materials and Methods. Data were the average clinical scores from
mice that have shown clinical signs of EAE. Each point represents the mean of 5–8 animals
and vertical lines are s.e.m. Where no error bar appears, the s.e.m = 0. * p < 0.05 compared to
the IL-17RA−/− group. Statistical analysis was performed using one-way analysis of variance
test (ANOVA) followed by Tukey’s post hoc t-test.
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Figure 6.
Severe CNS inflammation in IL-17RA −/− mice treated with anti-TGFβ antibodies. Wild type
mice (WT), IL-17RA +/− (Het), and IL-17RA −/− littermates were immunized with
MOG35–55 peptide to elicit EAE. Anti-TGFβ antibodies were administered at day 5 and day
9. At 24 days post-immunization, immuno-histochemistry was done as described in Materials
and Methods to determine the degree of leukocyte infiltration using anti-CD11b antibody. (A)
IL-17RA +/− injected with control Ig, peak clinical score 4. (B) IL-17RA +/− injected with
anti-TGFβ, peak clinical score 4. (C) IL-17RA −/− injected with control Ig, peak clinical score
1. (D) IL-17RA −/− injected with anti-TGFβ, peak clinical score 2. Wild type mice (WT),
IL-17RA +/− (Het), and IL-17RA −/− littermates were immunized with MOG35–55 peptide to
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elicit EAE. Anti-TGFβ antibodies were administered at day 5 and day 9. Mice developed EAE
were used around day 20 after the induction of EAE. The number of CD4+ T cells infiltrating
CNS was calculated based on flow cytometry and cell count (E). CNS infiltrating cells were
analyzed for Gr-1 and CD11b positive cells (F). CNS infiltrating lymphocytes were stimulated
for 16 hours with MOG35–55 peptide, and then cells making IFNγ or IL-17 were analyzed by
flow cytometry (G). The result was the average of data obtained from 4 independent
experiments.
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Figure 7.
Effects of TGFβ on IFNγ production and CCR5 expression. CD4+ T cells were cultured under
Th1 conditions in the absence or presence of TGFβ (3 ng/ml) for 4 days and then restimulated
for 4 hours with plate-bound anti-mouse CD3 (10 μg/ml or 2 μg/ml) or alternatively with PMA
(5 μg/m) and ionomycin (1 μg/ml). A) Intracellular staining using anti-IFNγ mAb. The lower
panel shows specific inhibition of IFNγ production with TGFβ. B) qPCR assessment of CCR5
expression from Control (■) and TGFβ (□) cultures. RQ, relative quantity calculated by the
Step one real time PCR software.
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