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A Context-Dependent Role
for v Integrins in Regulatory
T Cell Accumulation at Sites
of In ammation

Iris Mair, Stephanie E. J. Zandee, Igbal S. Toor, Louise Saul, Rhoanne C. McPherson,
Melanie D. Leech, Danielle J. Smyth, Richard A. O’Connor, Neil C. Henderson
and Stephen M. Anderton*

MRC Centre for In ammation Research, Centre for Multiple Sclerosis Research, BHF Centre for Cardiovascular Science, and
Centre for Immunity Infection and Evolution, University of Edinburgh, Edinburgh, United Kingdom

Several in ammatory diseases including multiple sclerosis and in ammatory bowel disease
have been associated with dysfunctional and/or reduced numbers of Foxp3* regulatory
T cells (Treg). While numerous mechanisms of action have been discovered by which
Treg can exert their function, disease-speci ¢ Treg requirements remain largely unknown.
We found that the integrin v, which can pair with several subunits including 8, is
highly upregulated in Treg at sites of in ammation. Using mice that lacked v expression
or 8 expression speci cally in Treg, we demonstrate that there was no de cit in Treg
accumulation in the central nervous system during experimental autoimmune enceph-
alomyelitis and no difference in the resolution of disease compared to control mice. In
contrast, during a curative T cell transfer model of colitis, Treg lacking all v integrins were
found at reduced proportions and numbers in the in amed gut. This led to a quantitative
impairment in the ability of v-de cient Treg to reverse disease when Treg numbers in the
in amed colon were below a threshold. Increase of the number of curative Treg injected
was able to rescue this phenotype, indicating that v integrins were not required for
the immunosuppressive function of Treg per se. In accordance with this, v de ciency
did not impact on the capacity of Treg to suppress proliferation of naive conventional
T cells in vitro as well as in vivo. These observations demonstrate that despite the general
upregulation of v integrins in Treg at sites of in ammation, they are relevant for adequate
Treg accumulation only in speci ¢ disease settings. The understanding of disease-speci ¢
mechanisms of action by Treg has clear implications for Treg-targeted therapies.

Keywords: integrin v, Foxp3, regulatory T cell, experimental autoimmune encephalomyelitis, colitis, autoimmune
disease, in ammation, resolution of in ammation

INTRODUCTION

Regulatory T cells (Treg) are a major target in the search for novel therapies for immune-mediated
diseases both through pharmacological manipulation and cell-based therapies (1, 2). ey display
a plethora of mechanisms by which they can mediate immune suppression, including cytolysis,
modulation of antigen presenting cells, metabolic disruption, and secretion of inhibitory cytokines

Abbreviations: CNS, central nervous system; DC, dendritic cell; EAE, experimental autoimmune encephalomyelitis; iLN,
inguinal lymph node; LP, lamina propria; mLN, mesenteric lymph node; pMOG, 35 55 peptide of mouse myelin oligoden-
drocyte glycoprotein; pOVA, ovalbumin peptide 323 339; Tn, naive CD4* T cells; Treg, regulatory T cells; WT, wild-type.
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such as TGF- , IL-10, and IL-35 (3). Treg are responsible for the
inhibition of inadequate T cell activation in secondary lymphoid
organs, but also migrate to in amed sites to control ongoing
in ammation. In order to optimally target Treg, it is important to
understand how Treg are recruited to sites of in ammation and
which suppressive mechanisms they deploy, which may well be
dictated in organ- or disease-speci ¢ manners (4 9).

Most circulating Treg display a phenotype resembling that
of naive conventional T cells and have been coined central Treg
(10). Central Treg are thought to be important in preventing
the activation of autoreactive T cells by antigen-presenting cells
in secondary lymphoid organs (11). However, a small fraction
of circulating Treg displays an activated phenotype and shows
enhanced migration through non-lymphoid tissue. e homeo-
static requirements of these so-called e ector Treg are poorly
understood, but at least some populations appear to be IL-2
independent (10, 12, 13). e surface expression of chemokine
receptors (10, 14 16), as well as integrins such as E (17, 18),

L (19), and 7 (5) has been shown to de ne Treg migration to
Speci c sites.

Integrins, consisting of an  and a  subunit, are important
players in cell adhesive functions and motility, but are also involved
in intracellular signaling modulating cell survival, proliferation
and di erentiation (20). v integrins (v 1, v 3, v 5 V6,

v 8) all recognize the RGD tripeptide sequence found in several
components of the extracellular matrix as well as latent TGF-
(21, 22) and have recently been associated with important func-
tions in several immune cells. v 1and v 3have been linked to
interstitial migration of CD4* e ector T cells (23) and v 8 has
been shown to be the key driver for TGF- activation by CD103*
dendritic cells (DCs) and thereby immune homeostasis in the gut
(24 26). Recently, the integrin v 8 has also been implicated in
activation of latent TGF- by Treg (27, 28). However, their com-
mon binding site would suggest that redundancy is highly likely
between v integrins.

On this point, the contribution of v integrins other than

v 8 to Treg function in homeostatic or in ammatory settings
is unknown. Using conditional knockout mice lacking either all

v integrins or only the integrin v 8, we investigated the role of

vintegrins in Treg function under in ammatory conditions. We
found that v integrins (but not speci cally v 8) were required
fore cient Tregaccumulation inthein amed intestine and reso-
lution of in ammation, but had no role in Treg activity during
central nervous system (CNS) in ammation.

MATERIALS AND METHODS

Mice, Antigens, and Tissue Culture

Medium

All mice used were on the 1-A° background. Ragl / mice and
congenically identi able (CD45.1) OT-II transgenic mice with a
TCR reactive toward ovalbumin peptide 323 339 (pOVA) (29)
were maintained at the University of Edinburgh. Foxp3m(Feere)ayr
mice (30) were kindly provided by Dr. A. Rudensky. ltgav’
mice (25) were crossed with Foxp3™m(FPee)ar mice to generate
conditional Foxp3- v / mice. Similarly, ltgh8 / mice (31) were

crossed with Foxp3tm (' Peear mice to generate conditional
Foxp3- 8 / mice. Conditional knockout mice were screened by
PCR assessing the presence of the oxed v or 8 gene, respec-
tively, and the presence of the CRE gene.  ese lines expressed
YFP under control of the Foxp3 promoter. All mice were bred
under speci ¢ pathogen-free conditions at the University of
Edinburgh. All experiments were approved by the University of
Edinburgh Ethical Review Committee and were performed in
accordance with UK legislation. e pOVA peptide and the 35 55
peptide of mouse myelin oligodendrocyte glycoprotein (pMOG)
were obtained from Cambridge Research Biochemicals (Teesside,
UK). Tissue culture medium (RPMI 1640 medium) was supple-
mented with 2 mM -glutamine, 100 U/ml penicillin, 100 g/ml
streptomycin, and 50 M 2-ME (all from Gibco, Paisley, UK) plus
10% FCS (Labtech, East Sussex, UK).

Cell Puri cation and Culture
CD4* T cells were puri ed by magnetic cell sorting (Miltenyi
Biotec, Germany) prior to surface staining and sorting by FACS.
CD4*YFP-CD62L" naive T cells from Foxp3m(YFPlerear mice were
used as responder T cells for in vitro suppression assays as well
as disease-inducing cells in the T cell transfer colitis models.
CD4*YFP-CD62L" naive T cells from Foxp3mFerear Foxp3-
v/ or Foxp3- 8/ mice were also used as starting populations
for induced Treg (iTreg) generation as previously described (32).
CD4*YFP* nTreg were isolated from Foxp3™(FPeeayr Foxp3-
v / orFoxp3- 8 / miceand tested for their suppressive capacity
in in vitro suppression assays or in T cell transfer colitis models.
In vitro stimulation was provided by anti-CD3e (clone 145.2C11,
eBioscience, Hat eld, UK) plus anti-CD28 (clone 37.51; eBiosci-
ence) at 2 g/ml each. Cell culture supernatants were tested for
IL-10 concentrations using a mouse IL-10 ELISA kit according to
manufacturer s instructions (eBioscience).

In Vitro Suppression Assay

Suppression assays were performed by culturing CD4*YFP
CD62L" naive responder T cells (2 10%well) for 96 h with
increasing numbers of CD4*YFP* nTreg from Foxp3 reporter
mouse lines (0 2 10%/well) in the presence of irradiated (30 Gray)
splenic APCsand 1 g/ml anti-CD3e. For the last 16 h of culture,
0.25 Ci of *H-thymidine (Amersham Biosciences, Amersham,
UK) was added to each well and incorporation determined as
mean counts per minute (cpm) using a -scintillation counter
(Wallac, Turku, Finland).

In Vivo Priming

Host mice (CD45.2) received2  10°CD4* OT-I1 T cells (CD45.1)
i.v. 1 day prior to immunization with 20 g pOVA emulsi ed in
complete Freunds adjuvant (CFA, containing 200 g heat-killed
Mycobacterium tuberculosis H37Ra) (Sigma) in a nal volume
of 100 I. Seven days a er immunization, spleens and draining
lymph nodes were isolated for ow cytometric analysis.

Induction of Experimental Autoimmune
Encephalomyelitis (EAE)

Mice were immunized by subcutaneous injection of 100 ¢
pMOG, emulsi ed in CFA in a nal volume of 100 I. Mice
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received 200 250 ng of Pertussis toxin in 500 | PBSi.p. on the
same day as immunization and 2 days later (33). Clinical signs
of EAE were scored daily using the following scoring system;
0, no signs; 1, accid tail; 2, impaired righting re ex and/or
gait; 2.5, impaired gait including notable but intermittent drag-
ging of feet; 3, partial hind limb paralysis; 4, total hind limb
paralysis; 5, hind limb paralysis with partial forelimb paralysis;
6, moribund or dead. Mice were sacri ced by CO, asphyxiation
at the latest 30 days a er disease induction, or at an earlier time
point to isolate organs for analysis. Assessment of CNS (brain
and spinal cord) immune cells was conducted as described
previously (34).

T Cell Transfer Colitis

Preventive model of T cell transfer colitis; RAG1 / mice were
injected i.v.withPBSor5 10° naive wild-type (WT) CD4* T cells
(CD4*CDG62L"YFP) from Foxp3mYFPerdAr mice in the presence
orabsence of 1.5  10° nTreg (CD4*YFP™) from Foxp3tm(YFr/ere)ayr
or Foxp3- v / mice in a total volume of 200 .

Curative model of T cell transfer colitis; RAG1 / mice
were injected i.v. with PBS or 5 10° naive WT CD4* T cells
(CD4*CD62L"YFP) from Foxp3™4(rFPrere)dyr mice, followed by i.v.
injection of 25 8  10° nTreg (CD4*YFP*) from the indicated
Foxp3 reporter mice 21 days later. Mice were monitored daily
and weighed three times a week until cullat6 9weeksa er naive
T cell transfer for analysis of spleen, mesenteric lymph nodes
(MLNs), and colons. One half of the colonic tissue was used to
isolate lymphoid cells from the lamina propria (LP). Brie vy, the
intestinal epithelial layer was removed by incubation in HBSS
2 mM EDTA for 30 min, and the remaining tissue digested with
1.25 mg/ml collagenase-4 (Worthington) and 30 g/ml DNase-1
(Roche) in culture medium and disaggregated with a gentle
MACS dissociator (Miltenyi). Retrieved lymphoid cells were
stained and analyzed by ow cytometry. e other half of colonic
tissue was processed for staining by hematoxylin and eosin
and assessed for colitis severity in a blinded fashion using the
following scoring system for a maximum of 11 points; mucosal
in ltration (0-3); submucosal in lItration (0-3); crypt loss (0-3);
crypt abscesses (0-2).

Antibodies and FACS Analysis
Cells were stained with the following antibodies (all from eBio-
science, except where stated); anti-CD4-BV650 (BiolLegend,
San Diego, CA, USA), anti-Foxp3-(ef450/FITC), anti-CD11b-
AF700 (Biolegend), anti- v-PE, anti-CD44-APC-Cy7, anti-
CD62L-PerCP-Cy5.5, anti-Ki-67-PE-Cy7, anti-KLRG1-ef450,
anti-CD45.1-APC, anti-CD51-PE, anti-GM-CSF-PE, anti-1FN-
-APC, anti-1L-17-PerCPCy5.5. Rat IgG2a and rat IgG1, conju-
gated to respective uorophores, were used as isotype control
antibodies. For intracellular cytokine staining, cells were re-
stimulated ex vivowith 20 g/ml pOVA overnight, and Brefeldin
A added for the last 4 h of incubation. Samples were stained
with a xable viability marker (conjugated with eFluor455,
eBioscience) prior to surface staining. For subsequent intracel-
lular antigen staining, samples were washed once in FACS bu er
(PBS, 2% FCS, 0.01% NaNs) and then processed according to
manufacturers instructions (eBioscience for transcription

factors, BD for intracellular cytokines). Flow cytometric data
were acquired using a BD LSR Fortessa cell analyzer (BD) and
data analyzed using FlowJo so ware (Treestar version 3.2.1,
Ashland, OR, USA).

Immunohistochemistry

Para n-embedded longitudinal sections of the gut were cleared
and rehydrated in xylene and graded alcohols, followed by anti-
gen retrieval through pressure boiling in citrate bu er (Vector,
Burlingame, CA, USA). Endogenous peroxidase activity was
blocked with 3% H,O, (Fisher Scienti c) in dH.0, 10% normal
goat serum (Biosera, Boussens, France) in PBS was used to
block unspeci ¢ binding sites, and endogenous avidin/biotin
was blocked using an avidin-biotin blocking kit according to
manufacturers instructions (\Vector). Samples were stained with
biotinylated rat anti-mouse Foxp3 antibody (eBioscience, clone
FJK-16s) and puri ed rabbit anti-mouse CD3 antibody (Abcam,
polyclonal). Samples were then incubated with streptavidin-
coupled alkaline phosphatase (Vector) for 1 h at room tempera-
ture, washed, and Vector Blue substrate (SK-5300, Vector) added
according to manufacturers instructions. Samples were subse-
quently incubated with horseradish peroxidase-coupled goat
anti-rabbit antibody, washed, and DAB working solution added
according to manufacturers instructions (Vector). Slides were
mounted in Perma uor mounting medium ( ermo Scienti ¢)
prior to digitalization with an Axioscan.Z1 slide scanner (Carl
Zeiss).

Statistical Analysis

Statistical analyses were performed using GraphPad Prism
so ware (San Diego, CA, USA). In order to verify that data
were normally distributed, Shapiro Wilk normality tests were
conducted. In experiments where data followed a Gaussian
distribution, signi cance was tested using an unpaired Students
t-test when comparing two experimental groups, and a one-way
ANOVA with Bonferroni's post hoc test when comparing three or
more experimental groups. When n numbers were notsu cient
to test for normality, or when data proved not to be normally
distributed, the non-parametric Mann Whitney test (compar-
ing two groups) or the non-parametric Kruskal Wallis test with
Dunns post hoc test (three or more groups) were applied. Due
to the ranked nature of EAE disease scores and disease length,
the non-parametric Kruskal Wallis test with Dunns post hoc test
was used to determine di erences between three or more groups.
When examining the e ect of two factors on the experimental
outcome, a two-way ANOVA was applied with Bonferronis
post hoc test where applicable. Data were considered signi cantly
di erent with p-values of <0.05 (*p < 0.05, **p < 0.01, and
***p < 0.001).

RESULTS

Treg at Sites of In ammation Express

High Levels of the Integrin v
Experimental autoimmune encephalomyelitis is a useful expe-
rimental model to compare the function and behavior of CD4*
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T cells, including Treg, retrieved from the site of autoimmune
in ammation (in this case the CNS) versus those from the sec-
ondary lymphoid organs of the same mouse. We have previously
documented that Treg retrieved from the in amed CNS display
a suppressive potency that is markedly superior to that of their
splenic counterparts (35). Here, we sought to understand any
causative association between this elevated Treg function and
theirexpressionof vintegrins. Treg retrieved fromthein amed
CNS shortly a er peak of disease (Figures 1A,B) exhibited
markedly higher surface v expression levels compared to Treg
in the spleen and inguinal lymph nodes (iLNs) (Figures 1C,D).
Treg surface v expression levels were also higher compared
to e ector T cells, in both spleen and CNS (Figure 1D).  ese
di erences were con rmed at the mRNA level using qPCR of
sorted CD4* T cell populations (Figure 1E).

To understand whether increased v expression was a more
general feature of Treg exposed to in ammation, we investi-
gated v expression patterns in a curative T cell transfer model
of colitis. Treg were injected into RAG1 / mice 3 weeks a er
disease induction and colon LP, mLNs, and spleen harvested
6 weeks later (Figures 1F,G). Following an initial weight loss
typical for T cell induced colitis, mice treated with Treg started
regaining weight about 1 week post-Treg injection, indicative
of the immunosuppressive activity of the injected Treg. Again,
Treg found in the colon LP expressed v at markedly higher
levels than their splenic and mLN counterparts, as well as their
Foxp3 counterparts (Figures 1H,1), suggesting that Treg at sites
of in ammation may generally exhibit enhanced v expression
levels.

Treg Homeostasis Is Not Dependent

on Vv Integrins
In order to test whether v integrins are required by Treg to
maintain immune homeostasis, we generated conditional
Foxp3- v/ mice lacking v speci cally in Foxp3* cells by
crossing Foxp3m4(rFrrerddyr mice (30) with Itgav / mice (25). Both
naive CD4* T cells and Treg from Foxp3™(YF/erAr control mice
expressed v (Figure 2A). As expected, surface v expression
was absent speci cally among Treg from Foxp3- v’/ mice
(Figures 2A,B). Importantly, proportions of Treg in spleen,
lymph nodes and colon LP remained unaltered in the absence of
Treg vintegrins (Figure 2C), indicating that v integrins are not
involved in Treg maturation and homeostasis. Treg from Foxp3-
v/ mice and Foxp3m(FPeear control mice displayed compa-
rable CD62L and CD44 expression in the steady state, indicating
unaltered activation status in the absence of v integrins (Figure
S1A in Supplementary Material). Similarly, Ki-67 levels were
indistinguishable between control and v/ nTreg, suggesting
no alteration in cell cycle progression and hence proliferative
potential in these cells (Figure S1B in Supplementary Material).
Foxp3 expression levels within the Foxp3* Treg pool were also
comparable between control and Foxp3- v/ mice (Figure S1C
in Supplementary Material).
In order to verify that the deletion of the Itgav gene occurred
upon induction of Foxp3, iTreg were generated from naive CD4*
T cells of Foxp3™ e control and Foxp3- v/ mice for

5 days. >50% of naive CD4* T cells in both groups expressed v at
the start of culture. At the end of culture, >95% of the cells in both
groups expressed Foxp3 (Figure 2D). Surprisingly, v expression
was downregulated on all cells over the course of 5 days in iTreg
culture (Figure 2E). However, upon replenishment of culture
media without TGF- for 2 days, control iTreg readily recovered

v expression, while Foxp3- v/ iTreg were unable to do so
(Figure 2E).  is demonstrated that the ability to express v in
CD4* T cells was lost upon Foxp3 induction in these conditional
knockout mice.

Considering the marked impact of iTreg culture conditions
on v expression in these cells, this phenomenon was further
examined. Stimulation of naive T cells, in the absence of active
TGF- , did not result in a loss of v expression (Figure S1D in
Supplementary Material), suggesting that the presence of active
TGF- during culture caused downregulation of v. Since stimu-
lation of naive T cells in the presence of TGF- led to reduced

v expression even in CD4* T cells not expressing Foxp3 within
5 days (Figure S1E in Supplementary Material), downregula-
tion of v was unlikely a secondary e ect of Foxp3 induction.
A similar e ect was observed in nTreg, whereby nTreg stimulated
in the presence of active TGF- for 3 days displayed signi cantly
lower levels of v compared to nTreg stimulated in the absence
of active TGF- (Figure S1F in Supplementary Material). Loss
of surface v through the presence of TGF- was partially pre-
vented by the addition of a TGF- type I receptor (ALK5) kinase
inhibitor, supporting the idea that TGF- signaling itself led to

v downregulation.

Treg Do Not Require v Expression in
Order to Suppress the Activation and

Proliferation of Conventional T Cells
Conventional CD4* T cells in spleen, iLN, mLN, and colon LP of
Foxp3tm(FPreelar control mice and Foxp3- v/ mice displayed a
similar activation status and proliferative activity (Figures S2A,B
in Supplementary Material), indicating normal Treg activity in
the absence of v integrins under steady state. Indeed, Foxp3-

v/ mice did not develop a spontaneous in ammatory disorder
when le to age up to 10 months (data not shown). Consistent
with this, no di erences were found in the ability of nTreg from

v /' or Foxp3m(YFreedr mice to inhibit responder T cell prolif-
eration using an in vitro suppression assay (Figure 3A). Likewise,
iTreg generated from Foxp3- v/ mice showed no impairment
in suppressive activity in vitro (data not shown). e secretion
of 1L-10, a major Treg-derived immunosuppressive cytokine,
was also not impaired in v/ Treg upon in vitro stimulation
(Figure 3B).

To test Treg suppressive function in vivo, Foxp3- v/ and
Foxp3tmrFereeayr control mice were seeded with CD4+*CD45.1*
T cells from OT-1I mice prior to immunization with pOVA.
Proportions and total numbers of CD45.1* donor cells that
had subsequently accumulated in the spleen or draining lymph
nodes did not di er between Foxp3- v/ and control mice
(Figures 3C,D, data not shown). Also, no di erence was observed
in donor cell activation and proliferation status (Figures S3A,B
in Supplementary Material), and pro-in ammatory cytokine
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FIGURE 1| vis highly expressed on regulatory T cells (Treg) at sites of in ammation experimental autoimmune encephalomyelitis (EAE) was induced in
Foxp3m4Fereeiyr mice by immunization with 35 55 peptide of mouse myelin oligodendrocyte glycoprotein (pMOG), and spleen, inguinal lymph nodes (iLN), and
central nervous system (CNS) harvested shortly after peak of disease (n = 8, pooled from two experiments). (A) Mean clinical scores + SEM. (B) Representative dot
plot for gating of CNS Foxp3* and Foxp3 CD4* T cells. (C) Representative plots of v expression on Treg retrieved from different organs. (D) v expression levels
on Treg in comparison to conventional T cells in different organs (n = 4, representative of two experiments). (E) Relative mRNA expression levels of v in Treg and
conventional T cells in CNS and spleen of EAE mice. (F) Colitis was induced by injection of naive T cells (Tn) into RAG1 / mice and curative CD4* Foxp3* T cells
(nTreg) were injected 21 days later (n = 10 14 mice per group, pooled from two experiments). Spleen, mesenteric lymph nodes (mLNs) and colon lamina propria
(LP) were harvested 8 weeks after disease induction. (G) Histological colitis score. (H) Representative histograms showing v expression on Foxp3* and
Foxp3 CD4* T cells in the LP of colitis mice. (I) v expression levels on Treg in comparison to conventional T cells in different organs (n = 4, representative
of two experiments).

expression upon re-stimulation with cognate antigen ex vivo
was comparable between groups (Figure 3E). Similarly, v
integrins were not required for Treg suppressive activity in a
preventive model of T cell transfer colitis. v / Treg co-injected
with disease-inducing naive CD4* T cells from Foxp3tm4(YFP/ere)ayr
mice were as capable of preventing pathological changes of the
colon and associated weight loss as control Treg (Figures 3F,G).
Notably, immunohistochemical staining of Foxp3* cells dem-
onstrated comparable numbers of control and v’ Treg in
the colon LP of these mice (Figures 3H,1). Collectively, these
data indicate that Treg v integrins play no critical role in their

capacity to limitin ammation initiated by the activities of CD4*
T cells.

v / Treg Can Migrate to the In amed

CNS and Resolve EAE

Theintegrin v 8hasbeen recently proposed to be essential for
Treg function at sites of inflammation through the activation
of latent TGF- (28). During EAE, CNS Treg exhibit a highly
activated phenotype (34, 35), and Treg are crucial in mediating
the resolution of disease (35 37). While v integrins appeared
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FIGURE 2 | Basic characterization of regulatory T cells (Treg) from Foxp3- v / mice. (A) Representative histograms of v expression in Foxp3* and Foxp3 CD4*
T cells in unmanipulated Foxp3™m4FP/eer and Foxp3- v/ mice. (B) Proportion of v* Treg in WT and Foxp3- v/ mice (n =7 10, pooled from three experiments).
(C) Proportion of Foxp3* Treg in Foxp3™(FPrereiAr and Foxp3- v/ mice (n =6 7 mice per group, pooled from three experiments). Naive CD4* T cells from
Foxp3m4FPieeivr and Foxp3- v/ mice were cultured under iTreg generating conditions and (D) Foxp3 expression assessed over time (n = 6 mice per group,
pooled from two experiments). iTreg were rested in IL-2 for 2 days and (E) proportion of Foxp3™* iTreg (naive T cells on dO) expressing v determined over time.

redundant for Treg homeostasis and Treg-mediated preven-
tion of inflammation, it remained to be determined whether
the observed elevated levels of von CNS Treg (Figures 1C E)
had a functional consequence for resolution of EAE. The
role of v integrins, and particularly the integrin v 8, in
Treg function during EAE was explored in Foxp3tm(YFPreraayr
Foxp3- v/ and Foxp3- 8’ mice, following immunization
with pMOG. The clinical courses and mean maximal EAE
scores were indistinguishable between all three mouse lines
(Figures 4A,B), indicating no requirement for v integrins
in Treg-dependent resolution of EAE. Shortly after peak of
disease, v’ and 8/ Tregwere found at similar proportions
in the CNS as WT Treg (Figures 4C,D), excluding a critical
role for v integrins in Treg migration into the inflamed
CNS. CNS Treg in all three mouse lines displayed an effector
Treg phenotype, with high CD44 and low CD62L expression,
high cell cycle activity and heightened KLRG1 expression,
compared to their peripheral counterparts (Figures S4A C in
Supplementary Material).

Impaired Accumulation of v/ Treg in the
In amed Gut and Quantitative Defect to

Cure T Cell-Induced Colitis
Although Treg are critical to the immune processes that ulti-
mately lead to the resolution of EAE, it remains unclear whether
this non-redundant in uence is exerted solely by those Treg that
accumulate in the in amed CNS, or whether an alternative, ear-
lier e ect of restraining pathogenic T cell expansion during the
priming stages of EAE in the peripheral lymphoid organs is also
required, or even indispensable. To more speci cally address the
activity of Treg once in ammatory pathology was established, we
chose the curative model of T cell transfer colitis, whereby Treg
are injected into RAG1 / a er disease onset (38), and control of
colonic in ammation can only occur if Treg migrate to the site
of in ammation.

T cell transfer colitis was induced in RAG1 / mice, and
Foxp3tm (el -y /- or 8/ Treg were injected at 2.5 10°
cells per mouse 21 days later. Both the control Treg-treated
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