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In brief

Intestinal dysbiosis hampers the
establishment of oral tolerance. Fukaya
et al. provide insight into the underlying
mechanisms by showing that intestinal
dysbiosis impairs the crosstalk between
CD103* cDCs and ILC3s, which impairs
the tolerogenesis of CD103* cDCs,
abolishing the establishment of oral
tolerance.
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SUMMARY

While dysbiosis in the gut is implicated in the impaired induction of oral tolerance generated in mesenteric
lymph nodes (MesLNs), how dysbiosis affects this process remains unclear. Here, we describe that anti-
biotic-driven gut dysbiosis causes the dysfunction of CD11¢*CD103" conventional dendritic cells (cDCs)
in MesLNs, preventing the establishment of oral tolerance. Deficiency of CD11¢c*CD103" cDCs abrogates
the generation of regulatory T cells in MesLNs to establish oral tolerance. Antibiotic treatment triggers the
intestinal dysbiosis linked to the impaired generation of colony-stimulating factor 2 (Csf2)-producing group
3 innate lymphoid cells (ILC3s) for regulating the tolerogenesis of CD11¢*CD103* ¢cDCs and the reduced
expression of tumor necrosis factor (TNF)-like ligand 1A (TL1A) on CD11¢c*CD103" cDCs for generating
Csf2-producing ILC3s. Thus, antibiotic-driven intestinal dysbiosis leads to the breakdown of crosstalk be-
tween CD11¢c*CD103* ¢cDCs and ILC3s for maintaining the tolerogenesis of CD11c*CD103* cDCs in

MesLNs, responsible for the failed establishment of oral tolerance.

INTRODUCTION

Dendritic cells (DCs) are essential antigen (Ag)-presenting cells
(APCs) linking innate and adaptive immunity.' DCs comprise
heterogeneous subsets, functionally classified into conventional
DCs (cDCs) and plasmacytoid DCs (pDCs).'~ For the initiation of
primary T cell responses against microbial infection, DCs recog-
nize and process microbial Ag to present their antigenic peptides
in the context of the major histocompatibility complex (MHC) in
conjunction with costimulatory molecules and cytokines for the
differentiation of naive T cells to effector T (Tef) cells.’™
Conversely, DCs are reportedly critical for the maintenance of
immune homeostasis under steady-state and certain environ-
mental conditions by generating immune tolerance through
mechanisms involving CD4*Foxp3™ regulatory T (T,eg) cells that
include self-reactive thymic-derived naturally occurring Teg
(tTreg) cells and Ag-specific peripherally induced Treg (PTreg) Cells
generated from naive CD4* T cells.®

In the gastrointestinal tract, the mucosal immune system
distinguishes between harmful pathogenic microbes to initiate
protective immune responses and harmless dietary constituents

uuuuu

and symbiotic microbes to induce unresponsiveness, known as
oral tolerance to maintain intestinal immune homeostasis.”
Breakdown of this immune equilibrium leads to immunopathol-
ogies such as inflammatory bowel diseases (IBDs), food
allergies, and invasive gastrointestinal infections.” CD11c*
CD103* cDCs are considered to migrate to mesenteric lymph
nodes (MesLNs) after sampling luminal Ags in the small intestine
(SI), where there are privileged sites to establish oral tolerance.®’
These mucosal CD11¢*CD103* ¢DCs imprint the tolerogenic
properties, including the production of large quantities of retinoic
acid (RA) and transforming growth factor (TGF)-p as well as
prominent expressions of B7 family members of coinhibitory
molecules (B7-H1 and B7-DC) to promote the intestinal emer-
gence of CD4*Foxp3™ pTeq cells to enforce oral tolerance.®'#

Dysbiosis is the perturbation of the normal microbiota compo-
sition that could disrupt the symbiotic relationship between the
host and associated microbes, which is induced by host
genetics, microbial infection, and inflammation as well as envi-
ronmental factors such as antibiotics, diet, vaccination, and
sanitation.’®> Accumulating evidence indicates that gut micro-
biota dysbiosis is associated with susceptibility to certain
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immune disorders.'®'® As the use of antibiotics during infancy
perturbs intestinal bacterial populations linked with an increased
prevalence of allergic diseases,'®?? early life can be a critical
window for the impact of the alteration of gut microbiota on im-
mune dysregulation, leading to the promotion of a later increase
in the prevalence of allergic conditions.”>** In line with the
requirement of gut microbiota for the establishment of oral toler-
ance,?* 2% antibiotic administration reportedly hampered the
induction of oral tolerance.?*~>" However, how antibiotic-derived
gut dysbiosis operates to impair the induction of oral tolerance
by acting on intestinal cDCs remains unclear.

In this study, we demonstrate the prerequisite role of
CD11¢*CD103" cDCs in the establishment of oral tolerance
using binary transgenic (Tg) mice, which allow the selective con-
ditional ablation of this cDC subset in vivo. Furthermore, the anti-
biotic-driven intestinal dysbiosis leads to the dysregulated
tolerogenic function of CD11c*CD103* cDCs through the
impaired crosstalk with RA-related orphan receptor yt (RORyt)*
group 3 innate lymphoid cells (ILC3s) in MesLNs that are respon-
sible for abolishing the establishment of oral tolerance.

RESULTS

Generation of mice allowing inducible ablation of
CD11c*CD103* cDCs

It has been shown that mice with mutations of several transcrip-
tion factor genes and Tg mice with cell-type-specific promoter-
driven expression of diphtheria toxin (DT) or the DT receptor
(DTR) allowed for the constitutive or inducible ablation of cDC lin-
eages with mutual expressions of target molecules and
CD103.% In order to probe for the potential role of CD11¢c*
CD103* ¢DCs in immune responses, we developed mutant
mice allowing specific elimination of CD11¢*CD103* cDCs. To
this end, we generated Cd703/Itgae-loxP signal-flanked tran-
scriptional STOP cassette (LSL)-DTR bacterial artificial chromo-
some (BAC) Tg mice (CD103-LSL-DTR mice) that harbor DTR
behind LSL in the Cd103/Itgae locus and then crossed this strain
with CD11c-Cre BAC Tg mice®® to produce CD11c-Cre:CD103-
LSL-DTR double-Tg mice (Figure S1), referred to as CD11c:
CD103-DTR mice. Unexpectedly, a single injection of DT at
0.5-1 pg/mouse (about 25-50 ng/g body weight) resulted in
the death of CD11c:CD103-DTR mice within 10 days, which
was similarly observed in CD11c-DTR/EGFP mice® and
CD205-DTR mice.*® Therefore, we generated bone marrow
(BM) chimeric mice by reconstitution with BM from CD11c:
CD103-DTR mice into lethally irradiated recipient wild-type
(WT) mice (CD11c:CD103-DTR — WT chimeras) and used them
for subsequent experiments. Flow cytometric analysis of
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CD11c:CD103-DTR—WT chimeras revealed that CD11c*
CD103* cDCs were depleted in MesLNs as well as other
lymphoid tissues after DT injection (Figures 1A-1H). On the other
hand, the treatment of CD11¢c:CD103-DTR — WT chimeras with
DT led to normal frequencies of other leukocytes, while this treat-
ment decreased or enhanced the frequency of CD8" T cells or
neutrophils (Figures S2A-S2H). Histological analysis confirmed
the lack of CD11c*CD103* ¢cDCs in MesLNs of CD11¢:CD103-
DTR—WT chimeras (Figure 1l). Furthermore, their near-com-
plete elimination persisted for 2 days after the injection of DT in
spleen (Spl) and MesLNs in CD11¢c:CD103-DTR — WT chimeras,
after which their proportions were gradually restored by 7 days,
while reciprocal changes in the frequencies of their
CD11¢*CD103~ counterparts were observed (Figures 1J and
S2l). We also observed that the treatment of CD11c:CD
103-DTR—WT chimeras with DT led to marked elevation of
the serum concentration of the Fms-related tyrosine kinase 3
ligand (FIt3L), which is known as critical for the development of
DC Iineages,3 in CD11c:CD103-DTR— WT chimeras, and its
production gradually decreased thereafter to the normal level
(Figure S2J).

Collectively, CD11c:CD103-DTR — WT chimeras show the se-
lective ablation of CD11¢c*CD103* c¢DCs upon DT treatment
(called “ACD11c*CD103* cDC mice” hereafter).

While oral administration of ovalbumin (OVA) protein induced
Ag-specific division of the transferred OT-II"CD4" T cells or
OT-1"CD8* T cells®**" in MesLNs in CD11¢*CD103* cDC-suffi-
cient control mice (untreated CD11c:CD103-DTR—WT chi-
meras), these responses were markedly diminished in ACD11c*
CD103" ¢DC mice (Figures S2K and S2L).

Collectively, these results indicate that the absence of
CD11¢c*CD103" cDCs reduces the Ag-specific priming of
T cells in vivo.

CD11c*CD103* cDCs are required for the establishment
of oral tolerance to abolish allergic pathogenesis

Oral administration of OVA protein before systemic immunization
with OVA protein inhibited the production of OVA-specific immu-
noglobulin Gy (IgG4) and the development of delayed-type
hypersensitivity (DTH), indicated as ear swelling, in response to
intradermal (i.d.) sensitization with OVA protein in CD11c*
CD103" cDC-sufficient control mice (Figures 2A-2C). On the
other hand, OVA protein-fed ACD11¢c*CD103* ¢DC mice ex-
hibited enhanced production of OVA-specific antibody (Ab)
and progression of DTH relative to OVA protein-fed control
mice (Figures 2A-2C). Similarly, OVA protein feeding before sys-
temic immunization with OVA protein not only inhibited produc-
tions of OVA-specific IgG; and IgE but also reduced the

Figure 1. Inducible ablation of CD11¢c*CD103* ¢cDCs in ACD11¢*CD103* ¢cDC mice

(A-H) Cell surface expression profile (left panel), proportion (middle panel), and absolute number (right panel) of cDC subset among I-A/I-E*CD11c* cells in Spl (A);
resident I-A/I-E*CD11c™ ¢DCs in peripheral LNs (PLNs) (B); migratory I-A/I-ECD11c* cDCs in PLNs (C); resident I-A/I-E*CD11¢" ¢cDCs in MesLNs (D); migratory
I-A/I-E"CD11c* ¢DCs in MesLNs (E); I-A/I-E*CD11c* cells in the thymus (Thy) (F); I-A/I-E*CD11c¢* cells in small intestinal lamina propria (SILP) (G); or I-A/I-

E*CD11c™ cells in colonic LP (H).

(I) Representative frozen sections of MesLNs were stained for CD11c (green), CD103 (red), and CD19 (blue). Scale bars indicate 100 um.

(J) Frequency of cDC subset among resident I-A/I-E*CD11c" ¢cDCs or migratory I-A/I-EM'CD11¢* ¢cDCs in MesLNs.

Data were obtained from three to five individual samples in a single experiment of at least three independent experiments. The data are shown from all pooled
experiments. The p values are determined by unpaired two-tailed Student’s t test. *p < 0.05, **p < 0.01.
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manifestation of asthmatic symptoms in response to intranasal
(i.n.) sensitization with OVA protein in CD11¢c*CD103* cDC-suf-
ficient control mice (Figures 2D-2J). In contrast, OVA protein
feeding failed to suppress the production of OVA-specific Abs
and the development of these asthmatic symptoms in
ACD11c*CD103* cDC mice (Figures 2D-2J).

While OVA protein feeding elicited the generation of Ag-spe-
cific OT-II"CD4*Foxp3¥®F"* pT,, cells from transferred OT-
II*CD4*Foxp3EGFP~ T cells'**%*° in Spl and MesLNs in CD11¢*
CD103* cDC-sufficient control mice, their generation was
markedly impaired in ACD11c*CD103* ¢cDC mice (Figures 2K
and 2L).

Taken together, these results indicate that the absence of
CD11¢*CD103* cDCs inhibits the establishment of oral toler-
ance and de novo generation of Ag-specific CD4"Foxp3* pTieq
cells in MesLNs upon oral antigenic application.

Antibiotic-driven infant gut dysbiosis abrogates the
protective effect of oral tolerance against allergic
pathogenesis

Oral combined antibiotic administration resulted in quantitative
and qualitative alterations to commensal bacteria, but not fungi,
colonizing Sl, including reductions in bacteria of Proteobacteria,
Bacteroidetes, and Actinobacteria when compared with control
mice (Figure S3). Furthermore, oral combinatorial antibiotic
treatment before exposure to Ag reduced the induction of oral
tolerance to suppress the progression of the pathogenesis of
DTH and allergic asthma (Figures 3A-3J).

Collectively, these results indicate that the antibiotic treatment
prior to exposure to fed Ag prevents the induction of oral toler-
ance, which is associated with reductions of Proteobacteria,
Bacteroidetes, and Actinobacteria in Sl.

While Ag-specific generation of CD4*"Foxp3* pTreg cells was
reportedly reduced under germ-free (GF) conditions,*® how
oral combinatorial antibiotic treatment affects their de novo gen-
eration in the process of oral tolerance is less defined. Similar to
the published report with the unchanged existence of aboriginal
CD4*Foxp3* Tyeg cells in MesLNs under GF conditions,*® oral
combinatorial antibiotic treatment did not alter the frequency of
aboriginal CD4"Foxp3* Tyeq cells in MesLNs (Figure S4A). On
the other hand, oral combined antibiotic exposure inhibited
Ag-specific generation of OT-II"CD4*Foxp3F P+ pT,4 cells in
MesLNs upon oral antigenic priming (Figure 3K).
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Collectively, these results indicate that antibiotic treatment
prior to exposure to dietary Ag suppresses the generation of
Ag-specific CD4*Foxp3* pTeg cells in MesLNs.

Antibiotic-driven gut dysbiosis causes the dysregulation
of CD11¢c*CD103* cDCs in MesLNs

Whereas the influence of GF conditions on the proportion of
MesLN cDC subsets has been controversially reported,*®*'
oral combinatorial antibiotic treatment had marked no effect on
the ratio between resident MHC class Il (I-A/I-E)*CD11cM cDCs
and migratory I-A/I-E"CD11c* cDCs among leukocytes in
MesLNs in normal mice, although their absolute cell numbers
were decreased (Figure 4A). On the other hand, oral exposure
to combinatorial antibiotics reduced or enhanced the proportion
of CD103*CD11b~ ¢DCs or CD103-CD11b™* cDCs in resident I-
A/I-E*CD11c™ ¢DCs (Figure 4B). Similarly, the proportion of
CD103*CD11b~ cDCs was decreased upon oral combinatorial
antibiotic exposure, whereas the proportions of CD103*
CD11b* ¢DCs and CD103 CD11b* cDCs were increased in
migratory |-A/I-EMCD11¢* ¢DCs (Figure 4C). Furthermore, oral
combinatorial antibiotic treatment enhanced the cell surface ex-
pressions of CD80 and CD86 on migratory CD103*CD11b*
cDCs, whereas this treatment reduced the cell surface expres-
sions of B7-H1 and B7-DC on migratory cDC subsets
(Figure S4B).

Collectively, these results indicate that the antibiotic treatment
affects the constituency of cDC subsets and their phenotypes in
MesLNs.

CD103* cDCs obtained from normal mice exhibited a superior
ability to induce the Ag-specific generation of OT-II*CD4*
Foxp3EGFP* pT,eq cells from OT-II"CD4*Foxp3 ¢F"~ T cells
than CD103™ ¢cDCs in MesLNs in the presence or absence of
the active or latent form of TGF-B, whereas oral combinatorial
antibiotic exposure reduced their generation in the presence or
absence of the latent form of TGF-B (Figures 4D—-4F).

Both resident cDC subsets exhibited a higher transcriptional
expression of Tgfb1 than migratory cDC subsets, whereas
migratory CD103"CD11b~ cDCs displayed a higher transcrip-
tional expression of Itgh8 for the activation of TGF-%'>"* than
their counterparts (Figure 4G). On the other hand, migratory
CD103*CD11b~ cDCs showed a higher expression of Aldh1a2
encoding RA-generating enzyme retinal dehydrogenase 2
(RALDH2)*"'* and activity of aldehyde dehydrogenase (ALDH)

Figure 2. Ablation of CD11c*CD103* cDCs abrogates the establishment of oral tolerance

(A) Serum level of OVA-specific I9G+.
(B) OVA-specific DTH indicated as ear thickness.

C) Representative hematoxylin and eosin (H&E) sections (magnification 200 %) of ear skin (left panel), and the area of the epidermis and dermis of ear sections

right panel). Scale bars indicate 100 um.

D) Serum levels of OVA-specific IgG+ (left panel) and OVA-specific IgE (right panel).

F) Cell surface expression profile (left panel), proportion (middle panel), and absolute number (right panel) of eosinophils in BALF.
G and H) H&E (G) and periodic acid-Schiff (PAS; H) sections (magnification 200 %) of lung tissues. Scale bars indicate 100 pm.

(
(t
(
(E) Absolute cell numbers of total bronchoalveolar lavage fluid (BALF) cells.
(
(
(I) Absolute cell numbers of total leukocytes in lung tissues.

(

J) Cell surface expression profile (left panel), proportion (middle panel), and absolute number (right panel) of eosinophils in lung tissues.
(K and L) Cell surface expression profile (left panel), proportion (middle panel), and absolute number (right panel) of CD45.1*OT-Il CD4*Foxp35SF"* T cells in Spl

(K) and MesLNs (L).

Data were obtained from three to ten individual samples in a single experiment of at least three independent experiments. The data are shown from all pooled
experiments. The p values are determined by unpaired two-tailed Student’s t test. *p < 0.05, **p < 0.01.
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Figure 3. Antibiotic-driven gut dysbiosis abrogates the establishment of oral tolerance

(A) Serum level of OVA-specific IgG.

(B) OVA-specific DTH indicated as ear thickness.

(C) Representative H&E sections (magnification 200x) of ear skin (left panel) and the area of the epidermis and dermis of ear sections (right panel). Scale bars
indicate 100 um.

(D) Serum level of OVA-specific IgG+ (left panel) and OVA-specific IgE (right panel).

(E) Absolute cell numbers of total BALF cells.

(F) Cell surface expression profile (left panel), proportion (middle panel), and absolute number (right panel) of eosinophils in BALF.

(legend continued on next page)
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than other migratory cDC subsets as well as resident cDC sub-
sets (Figures 4G-4l). However, oral combinatorial antibiotic
treatment reduced the transcriptional expression of /tgh8 in
migratory CD103*CD11b~ ¢DCs and CD103 CD11b* cDCs
(Figure 4G). Furthermore, oral combinatorial antibiotic treatment
not only reduced the transcriptional expression of Aldh7a2 in
migratory CD103*CD11b~ ¢DCs but also inhibited the activity
of ALDH in resident cDC subsets, migratory CD103*CD11b™
cDCs, and migratory CD103~CD11b* c¢DCs (Figures 4G—4l).

Taken together, these results indicate that the antibiotic treat-
ment regulates the capacity of MesLN CD11c* ¢cDC subsets to
generate CD4"Foxp3* pTyeq cells.

Antibiotic-driven gut dysbiosis reduces the expressions
of Csf2 on RORyt" ILC3s and TL1A on CD11¢c*CD103*
cDCs in MesLNs

It has been shown that colony-stimulating factor 2 (Csf2), also
known as granulocyte-macrophage CSF (GM-CSF), is critical
for the homeostasis and function of colonic cDCs and macro-
phages, and RORyt" ILC3s are a primary source of Csf2 in
the noninflamed gut.*” Similar to the published report,*
RORyt* ILC3s were found in the interfollicular area where
CD11c* cDCs and CD4'Foxp3* T4 cells localized in
MesLNs in WT mice (Figure S5). RORyt" ILC3s displayed a
higher expression of Csf2 than other immune cells in MesLNs
in WT mice, whereas oral combinatorial antibiotic exposure
mainly suppressed the expression of Csf2 on RORyt* ILC3s
(Figures 5A and S6A).

Collectively, these results indicate that the antibiotic treatment
reduces the expression of Csf2 on RORyt" ILC3s in MesLNs.

Whereas RORyt* ILC3-driven Csf2 production has been
shown to be dependent on the ability of intestinal macrophages
to sense microbiota and produce interleukin (IL)-16 in the gut,*
oral combinatorial antibiotic exposure had little or no effect on
expression of the //1b transcript in CD11c* cDCs or leukocytes
in MesLNs (Figures 5B and S6B).

Microbiota-induced production of tumor necrosis factor
(TNF)-like ligand 1 A (TL1A) release from CX3CR1* mononuclear
phagocytes (MNPs) has been shown to drive RORyt* ILC3s to
produce IL-22 for protection against acute colitis.** On the other
hand, the activation of signaling through death receptor (DR)3,
known as a receptor for TL1A, by an agonistic anti-DR3 mono-
clonal Ab (mAb) reportedly increased the production of Csf2
from RORyt*™ ILC3s.*® In line with reduced expression of the
Tnfsf15 transcript for TL1A in CD11c* cDCs as well as leuko-
cytes in MesLNs of antibiotic-treated mice (Figures 5B and
S6B), oral combinatorial antibiotic exposure suppressed the
expression of TL1A on resident and migratory cDC subsets as
well as macrophages and B cells in MesLNs (Figures 5C and
S6C). Indeed, both resident and migratory CD103*CX3CR1*
cDC and CD103"CX3CR1~ cDC subsets exhibited reduced
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expression of TL1A upon oral combinatorial antibiotic exposure
(Figures 5D, 5E, and S6ED).

Taken together, these results indicate that the antibiotic treat-
ment reduces the expression of TL1A on CD11¢*CD103* cDCs
as well as other leukocytes in MesLNs.

CD11c*CD103* cDCs are required for the generation of
Csf2*RORyt* ILC3s and expression of TL1A in MesLNs
ACD11c*CD103* cDC mice exhibited reductions in transcrip-
tional expressions of Tnfsf15 and Csf2, but not //1b, in leukocytes
as well as the proportion of Csf2-producing RORyt* ILC3s in
MesLNs compared with CD11¢*CD103* cDC-sufficient control
mice (Figures S6E and S6F).

Therefore, these results indicate that the absence of
CD11¢*CD103* cDCs reduces expressions of TL1A and Csf2
as well as the generation of Csf2-producing RORyt" ILC3s in
MesLNs.

For the generation of mutant mice harboring CD11c*
CD103*TI1a~’~ cDCs, CD11¢:CD103-DTR/TI1a~/~—WT mixed
chimeras, which were generated by reconstitution with BM
from CD11c:CD103-DTR mice and T/7Ta~'~ mice (Figures S7A-
S7E) into lethally irradiated recipient WT mice, received DT injec-
tion. As expected, CD11¢c*CD103* cDCs in MesLNs were defi-
cient for the expression of TL1A in CD11c:CD103-DTR/
Tlla”’~—WT mixed chimeras after DT injection (called
“CD11¢*CD103*TI7a~’~ c¢DC mice” hereafter), whereas they
showed its expression in CD11c:CD103-DTR/WT—WT mixed
chimeras (called “control mice” hereafter) (Figure S7F). OVA
protein-fed CD11¢*CD103*TI7a~~ cDC mice exhibited greater
production of OVA-specific Abs and responses of DTH after
systemic immunization with OVA protein than OVA protein-fed
control mice (Figures S7G and S7H). Furthermore, OVA pro-
tein-fed CD11¢*CD103*TI7a~'~ ¢DC mice showed lower-level
generation of Ag-specific OT-II"CD4*Foxp3F° F* pT,ey cells
from transferred OT-II"CD4*Foxp35¢™~ T cells in MesLNs than
OVA protein-fed control mice (Figure S71), while they had a similar
frequency of aboriginal CD4*Foxp3* T,eq cells in MesLNs (Fig-
ure S7J). On the other hand, CD11c*CD103*TI7a~’~ cDC mice
displayed a lower proportion of Csf2-producing RORyt* ILC3 in
MesLNs than control mice (Figure S7K).

Therefore, these results indicate that the deficiency of TL1A in
CD11¢*CD103" cDCs not only impairs the establishment of oral
tolerance and de novo generation of Ag-specific CD4*Foxp3*
PT.eg cells in MesLNs following oral antigenic application but
also the induction of Csf2-producing RORyt* ILC3 in MesLNs.

Csf2 improves gut dysbiosis-driven dysregulated
tolerogenic function of MesLN CD11¢c*CD103* cDCs
Stimulation with Csf2 enhanced the activity of ALDH as well as
expressions of B7-DC, but not B7-H1, in MesLN CD11c¢* cDCs
obtained from antibiotic-treated dysbiotic mice (Figure S6G).

(
(

1) Absolute cell numbers of total leukocytes in lung tissues.

G and H) H&E (G) and PAS (H) sections (magnification 200x) of lung tissues. Scale bars indicate 100 um.

(J) Cell surface expression profile (left panel), proportion (middle panel), and absolute number (right panel) of eosinophils in lung tissues.

(K) Cell surface expression profile (left panel), proportion (middle panel), and absolute number (right panel) of CD45.1*OT-Il CD4*Foxp35S7* T cells in MesLNs.
Data were obtained from three to thirteen individual samples in a single experiment of at least three independent experiments. The data are shown from all pooled
experiments. The p values are determined by unpaired two-tailed Student’s t test. *p < 0.05, **p < 0.01.
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(legend on next page)






















































