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IFN-y inhibits Th17 differentiation and function via Tbet-
dependent and Tbet-independent mechanisms
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Abstract

The transcription factor Thet is critical for the differentiation of Th1 CD4 T cells and is associated
with the induction of multiple autoimmune diseases, including experimental autoimmune
encephalomyelitis (EAE). Herein, we demonstrate that Tbet suppresses IL-17A and Th17
differentiation both in vitro and in vivo in a cell-intrinsic manner, and that in fact, Tbet is not
necessary for EAE induction. Moreover, we find that IFNy inhibits the production of IL-17A and
IL-17F in a STAT1-dependent, Thet-independent manner. These findings illustrate multiple
mechanisms utilized by developing Th1 cells to silence the Th17 program.
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1. INTRODUCTION

Experimental autoimmune encephalomyelitis (EAE) is a mouse model for multiple sclerosis
(MS), with similar pathology including elevated levels of the cytokines IFNy and IL-17A in
the CNS (Fletcher et al., 2010, Goverman, 2009). CD4 T cells play an essential role during
EAE in which MOG3s_s5 peptide elicits robust CD4 T cell responses; in addition, myelin
specific CD4 T cells are able to drive disease in naive mice (Bettelli et al., 2004). Both Thl
and Th17 subsets are pathogenic populations during EAE; however, mice deficient in the
signature cytokines IFNy, IL-17A, or IL-17F are not protected from disease (Bettelli et al.,
2004, Ferber et al., 1996, Gonzalez-Garcia et al., 2009, Hofstetter et al., 2005, Hu et al.,
2010, Komiyama et al., 2006). Hence, the regulation and mechanism of how effector CD4 T
cell subsets drive EAE remain ill-defined.

Thet, abbreviated from T-box expressed in T cells, is expressed by a number of
hematopoietic cells and is essential to initiate the gene expression program during Thl
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differentiation (Lazarevic and Glimcher, 2011, Szabo et al., 2002). In addition, CD4 T cells
deficient in Thet tend to develop into either Th2 or Th17 populations depending on the
stimulation conditions, indicating the suppressive property of Tbet on other lineages (Finotto
etal., 2002, Lazarevic et al., 2011). During Th1 differentiation, Thet has been reported to be
phosphorylated by IL-2-inducible T-cell kinase that enables Thet to interact with GATA-3
and inhibit Th2 differentiation (Miller et al., 2004). Likewise, Thet is capable of suppressing
Th17 development by hijacking Runx1 which promotes expression of the Th17 master
transcription factor, RORyt (Lazarevic et al., 2011). Thus, Tbet functions at multiple levels
to cement the Th1 differentiation program and extinguish alternative effector cell fates.

CDA T cells are critical for the development of multiple autoimmune disorders and
expression of Thet has also been shown to be mandatory for the pathogenesis associated
with certain autoimmune diseases (Alzabin and Williams, 2011, Goverman, 2009, Haskins
and Cooke, 2011, Zenewicz et al., 2009). Paradoxically, while it is reported that Thet is
necessary for EAE induction (Bettelli et al., 2004), it has also been demonstrated that this
molecule can suppress Th17 differentiation (Lazarevic et al., 2011), a key cell population
linked with the development of EAE. It remains unclear how Tbet drives CNS inflammation
and if expression of this molecule is required within the Th17 population. Interestingly, a
fraction of the effector CD4 T cells isolated from the inflamed CNS during EAE are capable
of producing both IFNy and IL-17A, and these cells also express Thet (Yeh et al., 2011). It
is thought that this population is a consequence of Th17 plasticity, and, in recent years, a
number of publications have correlated the presence of this cell population with the severity
of disease (Ghoreschi et al., 2010, Hirota et al., 2011).

The importance of Tbet within CD4 T cells during EAE is still not understood. In this study,
we interrogated the function of this transcription factor in CD4 T cells and show that it was
not required for the migration of the cells to the inflamed CNS, and contrary to published
reports, we did not observe a requirement for Thet in the development of EAE. In addition,
we demonstrate that Tbet actively suppressed not only IL-17A production, but also
differentiation of Th17 cells by limiting expression of the master transcription factor RORyt.
It is known that IFNy can suppress Th17 differentiation and here we reveal that it signals
through STAT1 to mediate this effect. Interestingly, IFNy inhibition of RORvt requires the
expression of Thet, however IFNy can still repress IL-17A and IL-17F in a Thet-
independent but STAT1-dependent manner. In all, our findings highlight the complex
interplay between the Th1l and Th17 cell lineages and shed new information regarding the
non-essential role for Thet during EAE.

2. MATERIALS AND METHODS

2.1. Mice

The following mice were purchased from The Jackson Laboratory, Taconic Farms Inc., or
were bred at the University of Alabama at Birmingham (UAB): C57BL/6 (WT), B6.129S6-
Thx21tMGIMy g (Thet-/-), B6.129P2-Stat1t™! (STAT1-/-), B6.SJL-Ptprc? Pep3P/BoyJ
(CD45.1), B6.129S7-Rag1™™Momyj and B6.129S1-1112b"™1IM/J. All animals were bred and
maintained under specific pathogen free conditions according to Institutional Animal Care
and Use Committee regulations.
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2.2. Generation of mixed bone marrow chimeras

Bone marrow chimeric mice were generated as previously described (Yi et al., 2009). Bone
marrow was prepared from tibias and femurs of CD45.1 WT, CD45.2 WT, and CD45.2 Thet
—/- mice and injected into irradiated B6.129S7-Rag1™Mom/j mice. Mice were immunized
for EAE after 8-10 weeks following reconstitution.

2.3. EAE induction and scoring

Experimental mice were immunized for EAE by the standard protocol described previously
(Yehetal., 2011). Disease was monitored daily by the following criteria: 0, no disease; 1,
paralyzed tail; 2.0, hind limb paresis; 2.5 one hind limb paralyzed; 3.0, both hind limbs
paralyzed; 4.0, forelimbs paralyzed; and 5, moribund.

2.4. Cell isolation, activation, and staining

Leukocytes were isolated from the brain (BR), spinal cord (SC), spleen (SPL), and inguinal
lymph nodes (LN) and stimulated as described previously (Yeh et al., 2011).

Surface and intracellular staining was performed according to the manufacturer’s
instructions (eBioscience/Life Technologies). For surface staining, cells were stained with
anti-CD4 PerCP-Cy5.5, anti-CD45.1 FITC, anti-CD45.2 PE mAb. A viability dye (Life
Technologies) was applied to exclude dead cells. After permeabilization, cells were stained
for intracellular molecules using anti-IFNy eFluor 450, anti-IL17A PE, and anti-Tbet eFluor
660 mAb. Samples were acquired by using an LSRII flow cytometer (BD Biosciences)
followed by data analysis using Flow Jo (Tree Star).

2.5. Naive CD4 T cell preparation and polarization
Naive CD4*CD25-CD45RB" T cells were sorted from WT, Thet—/-, and STAT1-/- mice
using a FACSAria or FACSAria Il cell sorter (BD Biosciences). Sorted CD4 T cells were
stimulated with irradiated WT feeders and 2.5 pg/ml anti-CD3 (145-11), 5 ng/ml rhTGF-$1,
20 ng/ml rmIL-6, 1 ng/ml rmIL-23 (Biolegend), 10 pg/ml anti-1L-4 (11B11) with or without
10 pg/ml anti-IFNy (XMG1.2) and the indicated amounts of rmIFNy (Biolegend) for 5 days.

2.6. RNA purification, cDNA synthesis, and real-time PCR

Live CD4 T cells were collected following centrifugation over a Histopaque 1083 gradient.
RNA collection, cDNA synthesis, and real-time PCR analysis were performed as described
previously (17).

2.7. Statistics

Statistical significance was analyzed by unpaired Student t test using Prism software
(GraphPad). Statistical significance is denoted as * p<0.05, ** p<0.01, *** p<0.001, ****
p<0.0001.
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3. RESULTS
3.1. CD4 T cell entry into the CNS during EAE is independent of Tbet

The transcription factor Thet is termed the master regulator of Th1 differentiation, as this
molecule is necessary for expression of the cardinal Thl cytokine IFNy, as well as other
Th1l-associated genes (Afkarian et al., 2002, Lord et al., 2005, Shinohara et al., 2005, Szabo
et al., 2002). Interestingly, it is reported that Thet is required for the development of EAE
whereas IFNy is not (Ferber et al., 1996), suggesting that Thet regulates induction of CNS
inflammation via a different mechanism. To interrogate the essential role of Thet in CD4 T
cells during EAE, we induced disease in mixed bone marrow chimeric mice. Irradiated mice
were reconstituted with equal numbers of CD45.1 wild-type (WT) and either CD45.2 Thet-
deficient (Thet-/-; experimental) or CD45.2 WT (control) bone marrow. No differences
were observed in the disease incidence, onset, or severity between the two cohorts of mice
(Fig. 1A). Hence, providing us with an experimental system to investigate the CD4 T cell
intrinsic requirement for Thet during EAE.

We first examined the impact of Tbet deficiency on migration of CD4 T cells to the
inflamed CNS. Leukocytes were isolated from both the brain and spinal cords of mice at the
peak of disease severity, and the percentage of CD45.2+ CD4 T cells were compared
between the experimental and control groups. The proportion of CD45.2+ CD4 T cells was
similar between both groups in the brain and spinal cords, and intracellular staining verified
the genetic deletion of Thet (Fig. 1B). Moreover, when the percentages were normalized to
the frequencies of CD45.2+ CD4 T cells in the spleens, the Thet—/- CD4 T cells reached
close to 100% migratory efficiency (Fig. 1C), suggesting that Thet is not required for
migration of CD4 T cells to the inflamed CNS.

3.2. Inhibition of IL-17A production by CD4 T cell intrinsic expression of Tbet

Having noted that the recruitment of CD4 T cells to the CNS was Thbet-independent, we
investigated the other aspects of Thet deficiency on CD4 T cell effector function in these
mixed bone marrow chimeric mice. After a brief stimulation with either MOG35_s5 peptide
or PMA and ionomycin (P/1), we observed limited IFNy production in Thet-/- CD4 T cells
(Fig. 2A-B and Fig. S1), which is consistent with previous publications (3). We did note
that Thet deficiency was associated with a marked increase in the frequency of IL-17A+
CDAT cells, indicating Thet suppresses IL-17A production in a cell-intrinsic manner (Fig.
2C-D and Fig. S1). Similar results were observed when we analyzed the effector CD4 T
cells from intact WT and Tbet—/- immunized for EAE; WT CD4 T cells predominately
produced IFNy and some IL-17A, while the Thet-/- CD4 T cells did not make IFNy and
produced higher levels of IL-17A (Fig. 3).

3.3. Tbet is not required for the induction of EAE

Our data from the mixed bone marrow chimeric mice led us to postulate if WT CD4 T cells
provide a permissive environment for Thet—/— CD4 T cells to enter the inflamed CNS.
Therefore we immunized intact WT and Thet—/- mice for EAE. Unexpectedly, we
discovered that Thet—/— mice were able to develop EAE, with the same kinetics and severity
as WT mice (Table 1). Importantly, 1L-12p40-deficient (1L-12p40-/-) mice remained
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resistant to EAE development using an identical immunization protocol, confirming that not
all strains become susceptible to disease using this procedure and in our animal colony
(Table 1).

Commensal microbiota have been shown to have an impact on immune regulation (Honda
and Littman, 2012) and segmented filamentous bacteria (SFB) have been reported to induce
potent intestinal Th17 responses and restore susceptibility to multiple autoimmune disorders
in germ-free mice (Ivanov et al., 2009, Lee et al., 2011, Stepankova et al., 2007). To
investigate if the presence of SFB altered the susceptibility of the Thet—/- mice to EAE, we
immunized both WT and Thet—/— mice obtained from The Jackson Laboratory and Taconic
Farms, Inc., which have low and high levels of SFB respectively (Ivanov et al., 2009). The
level of SFB was confirmed in fecal pellets at the termination of the experiments
(Supplemental Fig. 2). Again, as detailed in Table 1, we noted no differences in the disease
incidence, onset, and severity between the WT and Tbet—/— mice, regardless of the vendor
and SFB status. Collectively, Thet is not required for CD4 T cell pathogenecity during EAE,
and the levels of SFB do not alter the susceptibility of mice (WT and Thet-deficient mice) to
EAE.

3.4. IFNy suppresses RORvyt, but not IL-17A, in a Tbet-dependent manner

Our data indicates that Thet suppresses IL-17A in a cell-intrinsic manner. In addition, we
have previously published that mice deficient of IFNy signaling (both IFNy and IFNyR
deficient mice) showed elevated IL-17A production in CD4 T cells during EAE (17),
indicating IFNy suppresses IL-17A. Notably, we observed that the majority of the IL-17A-
producing CD4 T cells in IFNyR-deficient mice were Thet-positive. This result raises the
question as to whether IFNy acts through Tbet for repression of IL-17A. Therefore, we
assessed the mechanism by examining Thet—/— CD4 T cells cultured under Th17 conditions
with or without IFNy and analyzing IL-17A production. We detected a reduction of IL-17A
expression in Thet-/— CD4 T cells when exogenous IFNy was added; indicating IFNy
inhibits IL-17A in a Thet-independent manner (Fig. 4A, B). Moreover, administration of
exogenous IFNy to WT CD4 T cells activated under Th17 conditions resulted in marked
termination IL-17A production and a shift to IFNy production (Fig. 4A, top right panel).
This cumulative suppression of IL-17A by IFNy and Thet suggests that these two factors
inhibit IL-17A production via two independent mechanisms.

To determine if the suppression of IL-17A by IFNYy is restricted only to this cytokine or
functions universally during Th17 differentiation, we employed real-time PCR to examine
the expression of other Th17-associated genes in CD4 T cells activated under Th17
conditions in the presence of varying levels of IFNy. We found that IFNy inhibits multiple
Th17-related molecules in WT CD4 T cells including IL-17A, IL-17F, RORyt, and IL-21 in
a dosage-dependent manner, indicating IFNy has a global suppressive effect on Th17
differentiation (Fig. 4B). Next, to ascertain if IFNy operates via the induction of Thet to
repress Th17 development, we assessed the expression of these Th17-associated genes in
Thet—/- CD4 T cells cultured under the same conditions. We observed significant inhibition
of both IL-17A and IL-17F in Thet-/- CD4 T cells by IFNy stimulation (Fig. 4B). However,
the impact of IFNy on RORyt and 1L-21 was dependent on Thet expression, as a minimal
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decrease in the levels of these genes was detected when IFNy was added to Thet-/— CD4 T
cells cultured under Th17 polarizing conditions (Fig. 4B). Taken together, we find IFNy
induces Thet upregulation to suppress RORyt during Th17 differentiation, but that IFNvy can
still repress both IL-17A and IL-17F when Thet is absent.

3.5. IFNy signals through STAT1 to inhibit Th17 differentiation and function

Next, we wanted to identify the mechanism by which IFNy suppresses IL-17A and IL-17F.
Both IL-27 and IFNP have been shown to inhibit Th17 differentiation through the activation
of STATL1 in several disease models (Diveu et al., 2009, Guo et al., 2008, Stumhofer et al.,
2006). Since IFNy can phosphorylate STAT1 during Th1 differentiation (Girdlestone and
Wing, 1996), we sought to examine if IFNy acts through STAT1 to suppress these Th17-
associated cytokines. To this end, we polarized naive WT and STAT1-/- CD4 T cells under
Th17 conditions with or without exogenous IFNy and determined the expression of Th17-
associated genes. As noted earlier, IFNy suppressed Th17 differentiation in WT CD4 T
cells, yet IFNy lost its ability to inhibit the expression of Th17-associated genes in STAT1-/
— CD4 T cells (Fig. 5). This finding indicates that IFNy signaling through STAT1 not only
leads to the induction of Thet (Afkarian et al., 2002) which can suppress RORyt, but also
facilitates the phosphorylation of STAT1 which can inhibit production IL-17A and IL-17F
independently of Thet expression.

To test if this mechanism functions in vivo, we induced EAE in WT and STAT1-/- mice.
At the peak of disease, CD4 T cells isolated from the CNS were evaluated for their
production of IL-17A following restimulation. We found that mice deficient in STAT1
exhibited elevated frequencies of IL-17A-producing CD4 T cells compared to their WT
counterparts (Fig. 6A). It was possible that this increased percentage of IL-17A+ CD4 T
cells in STAT1-/- mice was the result of lower levels of IFNy. Therefore we analyzed IFNy
production by the CNS-infiltrating CD4 T cells in the WT and STAT1-/- mice and did not
detect any differences in the proportion of cells making this cytokine (Fig. 6B). Importantly,
the increase in IL-17A is not due to a reduction in the amount of Thet, as the majority of the
IL-17A-producing STAT1-/- CD4 T cells co-expressed Thet (Fig 6C), and we have
previously published that high frequencies of Thet-expressing CD4 T cells are still present
in STAT1-/- mice during EAE (Yeh et al., 2011). Together, these data indicate that IFNy
signaling via STAT1 represses IL-17A in vivo and this pathway is independent of Thet.

4. DISCUSSION

During effector CD4 T cell development, lineage-specific transcription factors not only
drive downstream gene expression, but also suppress molecules of the other lineages to
guarantee full differentiation. In this study, we show that IFNy, the principle cytokine
produced by Th1l effector CD4 T cells, utilizes more than one pathway to suppress IL-17A
production and Th17 development during EAE. We establish that Tbet deficiency in CD4 T
cells results in elevated IL-17A in both intact Thet-/- mice and in mixed bone marrow
chimeras, demonstrating Thet inhibits IL-17A production in a cell intrinsic manner.
Moreover, Thet deficiency in polarized Th17 cells causes augmented expression of Th17-
associated genes, demonstrating Thet abrogates Th17 differentiation universally. This result
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is consistent to a report by Lazarevic et al., which demonstrated Thet interacts with Runx1
to abrogate Th17 differentiation (Lazarevic et al., 2011). Conversely, the induction of
arthritis in mice which overexpress Thet specifically in CD4 T cells showed reduced RORyt
expression and amelioration of disease (Kondo et al., 2012). In addition to Tbet, our findings
illustrate that IFNy, through a STAT1-dependent and Tbet-independent mechanism,
mediated suppression of the Th17-associated cytokines IL-17A and IL-17F, both in vivo and
in vitro. This is in agreement with a previous report showing that IFNy downregulated
Th17-related genes in Thet deficient, but not STAT1 deficient Th17-polarized CD4 T cells
(Villarino et al., 2010).

The requirement of Thet in CD4 T cells during autoimmunity was originally demonstrated
by studying intact Thet—/— mice in the context of EAE, type 1 diabetes, and arthritis (Bettelli
et al., 2004, Esensten et al., 2009, Wang et al., 2006). The most striking and perplexing
finding in this study is the susceptibility of intact Thet-/- mice to EAE immunization.
However, multiple reports have revisited the requirement of Thet for the induction of EAE.
Duhen et al. induced EAE in mice with selective deletion of Thet in T cells and showed a
delayed yet susceptible phenotype (Duhen et al., 2013). In addition, Thet—/- MOG-specific
TCR transgenic CD4 T cells cultured under alternative Th17 polarizing conditions (I1L-6 and
TGF-B3) elicited disease upon adoptive transfer (Lee et al., 2012), indicating Thet
expression in CD4 T cells is not necessary for EAE induction. Moreover, two recent
publications demonstrated that intact Tbet—/— mice do develop EAE (Grifka-Walk et al.,
2013, O'Connor et al., 2013). These results are consistent with our data regarding the
dispensable role of Thet during EAE. Importantly, we did find that this disease was still
dependent on 1L-23 because anti-1L-12/23p40 blockade abrogated the development of EAE
in Thet—/— mice (W. Yeh and L.E. Harrington, unpublished data).

The role of the commensal microbiota has been shown to influence adaptive immunity
(Honda and Littman, 2012), and is one possible explanation for the differences observed in
the susceptibility of mice to EAE. We demonstrated that the presence of SFB was not
associated with the susceptibility of Thet—/— mice to EAE, yet it is possible that differences
in the microbiota could impact the development of autoimmunity. Nevertheless, Thet—/-
mice treated with both vancomycin and ampicillin to clear gram-positive bacteria remained
susceptible to EAE immunization (W. Yeh and L.E. Harrington, unpublished data). Still,
this does not rule out the microbiota influencing the susceptibility of Thet—/- mice to EAE,
as the impact of gram-negative bacteria to EAE induction is not yet known. Moreover, it is
possible that Thet deficiency alters the composition of the microbiota (Garrett et al., 2007),
which in turn confers susceptibility and/or resistance to EAE. In all, while we are unable at
this time to discern why our data contradicts previously published reports, it is clear that
Thet is not necessary for the induction of EAE.

Overall, in this report, we demonstrate that Thet and STAT1 function independently to
inhibit Th17 differentiation and function in vitro and in vivo. Expression of Thet within CD4
T cells impeded the development of Th17 cells during EAE. Moreover, IFNy signaling
through STAT1 suppressed IL-17A production during EAE in a Thet-independent
mechanism. Taken together, these data imply that the Th1 lineage-specific molecules
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function in a multifaceted manner to both promote Th1 differentiation as well as inhibit the
development to other effector CD4 T cell lineages.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Thet is not necessary for migration of CD4 T cells to the CNS during EAE
Mixed bone marrow chimeric mice reconstituted with either WT CD45.1 and WT CD45.2

(WT/WT) or WT CD45.1 and Thet-/- CD45.2 (WT/Thet—/-) were immunized for EAE.
(A) Disease severity in WT/WT (control) and WT/Tbet-/- (experimental) groups was
monitored daily. Data represent two independent experiments with five mice in each group
(mean = SEM). (B) Lymphocytes were isolated from brain, spinal cord, and spleen 20 days
after EAE induction. The cells were stained for CD4, CD45.1, CD45.2, and Tbet ex vivo.
(left) Representative CD45.1 and CD45.2 staining of spinal cord-infiltrating CD4 T cells.
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(right) The expression of Thet by infiltrating CD4 T cell populations is shown by histogram
(CD45.1+ cells, gray line; CD45.2+ cells, black line). (C) The migratory capacity of CD4 T
cells into CNS was determined by dividing the percent of CD45.2+ CD4 T cells in the brain
(BR) and spinal cord (SC) by the percent of CD45.2+ CD4 T cells in the spleen, each dot
represents an individual mouse. Collective data with two experiments are shown (n = 8-9).
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Figure 2. CD4 T cell intrinsic Tbet expression limits expansion of IL-17A-producing cells during

EAE

WT/WT and WT/Tbet—/- mixed bone marrow chimeric mice were immunized for EAE and
analyzed on day 20. Single-cell suspensions from brain (BR) and spinal cord (SC) were
restimulated with MOG3s_s5 peptide and evaluated for cytokine production by CD45.2+
CDAT cells. (A, C) Representative flow cytometry plots gated on CD45.2+ CD4 T cells
show (A) IFNy and (C) IL-17A staining. (B, D) Cumulative frequencies of (B) IFNy+ and
(D) IL-17A+ CD45.2+ CD4 T cells in the brains and spinal cords of mixed bone marrow
chimeric mice. Collective data with two experiments are shown (n = 8-9).
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Figure 3. Elevated IL-17A production by CD4 T cells from intact Thet-/- mice during EAE
Intact WT and Thet—/- mice were immunized for EAE and at the peak of disease CD4 T

cells were isolated from the CNS and analyzed for cytokine production after a brief in vitro
MOGs3s_s55 peptide restimulation. (A—-B) Representative plots gated on CD4 T cells from
brain (BR) and spinal cord (SC) stained for Tbet and IFNy IFNy and IL-17A. (C)
Cumulative data indicating the percent of CD4 T cells that were IL-17A+, IFNY/IL-17A+, or
IFNvy+. Data are representative of two experiments with nine to twelve mice total.
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Figure 4. IFNy suppression of IL-17A/F production independent of Thet expression
Naive CD4 T cells were isolated from WT and Thet-/- mice, stimulated under Th17

conditions in the presence of irradiated feeder cells for 5 days, and then restimulated with
PMA and ionomycin prior to analysis. The cultures contained varying concentrations of
IFNy: 1) 10ug/ml anti-IFNy mAb, 2) no anti-IFNy mAb, 3) 100U/ml IFNy, or 4) 1000U/ml
IFNYy. (A) Representative IL-17A and IFNYy staining in CD4 T cells cultured under
conditions 1 and 4. Plots are gated on live CD4 T cells. (B) Real-time PCR was performed
on live CD4 T cells. Individual gene expression was normalized to f2-microglobulin and
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shown by the fold expression compared to naive CD4 T cells. Data are combined with three
independent experiments and student t test was performed on the value of AACt.
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Figure 5. IFNy signals through STAT1 to inhibit Th17 differentiation
Naive CD4 T cells were FACS sorted from WT and STAT1-/- mice and polarized under

Th17 conditions with irradiated feeder cells for 5 days in the presence of either the anti-IFNy
mAb or 1000U/ml IFNy. The expression of Th17-associated genes was analyzed by real-
time PCR. Data is cumulative of 3 independent experiments.
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Figure 6. IFNy suppresses IL-17A production in a STAT1-dependent, Thet-independent manner
during EAE

WT and STAT1-/- mice were immunized for EAE and CNS-infiltrating CD4 T cells were
analyzed at the peak of disease for cytokine production after a brief PMA and ionomycin
stimulation. The frequencies of (A) IL-17A+ and (B) IFNy+ CD4 T cells are shown. (C)
Representative plots show Thet and IL-17A staining of gated CD4 T cells recovered from
the CNS. Combined data from two separate experiments are shown (n= 9-11 in each group).
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Susceptibility of intact WT, Tbet—/-, and 1L-12p40-/- mice following EAE immunization.

Table 1

Incidence Day on Maximum

onset score
LH colony WT (n=19) 100% 126+3.85 | 2.68+0.54
Thet-/- (n=21) 100% 139+3.25 | 2.65+1.07
Taconic WT (n=5) 80% 11+1.15 1.3+0.76
Thet-/- (n=5) 100% 122+0.45 | 2.15+0.55
Jackson WT (n=5) 100% 134+261 | 235+0.38
Thet-/- (n=5) 80% 125+1 2.95+1.66

IL-12p40~/- (n=5) 0% n.a. 0.00

n.a. = not applicable
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