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Elucidation of the roles of regulatory T cells in symbiosis with commensal bacteria

Nishio, Junko

4,100,000 1,230,000

Treg Treg
T Treg

Immune system, which has been evolved to exclude pathogens, also has various mecha
nisms of avoidance of reaction to self tissue, which is called self-tolerance. Although intestinal immune
cells continuously stimulated by intestinal commensal microbiota (CM), strong immune response to eradicat
e CM never occurs, suggesting intestinal mucosa bear very specific mechanisms of immune tolerance to CM.

Regulatory T cells (Tregs), which play a critical role in maintenance of self-tolerance by regulating imm
une cell activation, are known to be accumulated in the intestinal mucosa. However, it has been remained u
nclear how these cells are significant and are differentiated in steady state intestinal mucosa. By using
a mouse model mouse bearing limited repertoire of TCR, we demonstrated that CB-derived antigens are import
ant for differentiation of Tregs in the intestin and these Tregs contribute to intestinal homeostasis via
suppressing DC activation which results in effector T cell activation.

T Helios



T regulatory T cell : Treg

T Treg
Treg
Treg
1) 2 3 Tr@
4
Treg
T Treg
induced Treg (iTreg )
Treg
5) 6)
Treg Helios
Treg H-Treg
H-Treg iTreg
7
iTreg
Treg
Treg
TCR
”Limited ”  iTreg
Treg
3
VB5 Limited (Immunity 2001)
TCRa Harvard
Medical School  Diane Mathis  Chirstophe
Benoist Foxp3"™2

VB8 Limited
93Vboj TCRa

Jaxon Laboratory Vb5Limited

collagenase D DNAsel

4%FBS/RPMI1640 37°C

15
PBS
SmM/EDTA 37°C 20
PBS

collagenase D DNAsel 37°C

30 40

80

Foxp3/
Transcription Factor Staining Buffer Set Kit
(eBioscience)
BD LSR Fortessa

55Gy X 3 2
4-6 TCRa
B6 (CD45.1)
V5 Limited
CD45.2 B6 (CD45.1)
5x 10%ml 8-10

Foxp3ht®?

hCD2 CD4+
6 V5 Limited
16

RT PCR
RNA iso Plus( )
RNA
total RNA10ug
PrimeScript” 1st strand cDNA Synthesis
Kit ( ) cDNA
LightCycler® 480 SYBR Green
RT PCR

(1) TCR
Limited



TCR

”Limited V B 5 Limited «
HTreg
( 1
Limited 10
TCR
Limited HTreg
Limited
HTreg
Limited
TCR HTreg
HTreg
TCR
Limited T
(TCR)
Helios-Treg
TCR
TCR
(a) TCRa*®  _Limited_

ey | o
. |
[=]

Cl

Helios

Vp5Limited
VB8 Limited
Cu*fo

VB5 Ca
VAR Ca®°

+/o

btaes

£
=
Q
%}
c
o
Q
7]
& 50|
o
e
o
)
g
o
[
x

=}
I

10 20 30 40

Limited

IL-17

<PerCP-Cy5-5-A>: |

IFNy

1

”VB8 Limited «“
V5 Limited

Th17
IFNy'IL-17" ( 1b)

TNFo IL-1P
( lo Limited
IFNy  Thl7
pathogenic
T 8
TCR
)
Limited Thl7
Dextran
sodium sulfate
Limited
DNA
bacterial 16S rebosomal DNA
Bacteroides Clostridium Cluster]V Clostridium

ClusterXIVa Lactobacillus Enterobacteriaceae

Bifidobacterium Segmented  filamentous
bacteria (2
Limited
TCR
Limited
Bacteroides Clostridium4 Clostridium1i4a Lactobacillus
1.0 0.06 045 0.04
E]
53 o, ® d
28 o e 004 010{ 0
g3 05 & - 0.02
T o . o .
g g ° e
2 002450 0.05
23 % . :
© G
L ]
0.0 +— 0,00 0.007— 0.00
ca'e Vps Ca’e VpS Catle Vps ca'’ Vps
Lmt Lmt Lmt Lmt

Bifidebacterium

Enterobacteriaceae

0.004 0.00008
et o o
S8
3 &
82
o=
57 0.002 0.00004
o]
e o
= o]
il
0.000 0.00000
Carle Vs Cale Vps Ca*’e yps
Lmt Lmt Lmt
X2
Limited
4 (
b b b
+
IFNy Th17



LI
151
— [ ]
=
~ 104
E %ﬁ
= .
w 5 .
zog 49
Abx 01— T +
ctrl Limited
3
©) Treg
Limited
Limited TCR
WT  Treg
( 4a)
Th17 4b
Treg HTreg
4c HTreg
TCR
a o0 -@ Limited no transfer
§ - Limited with wt Treg
§ < cu'l®
§ 50
=
§ wt Tregs
Y S 2N SR -
5 10 15
weeks of age
b L7 IFNyILAT IFNy*
20, 50- NS

% IL-17* /CD4" cells
2
H—o{‘ °
[ ]

%IFNy ICD4" cells

%

B
Soie
s

bl

%IFNg*IL-17*/CD4* cells
H

Fs.

Transfer - + - - + -
Lmt  Ca* Lmt  Ca* Lmt  Ca*e
¢ Foxp3* Helios Foxp3*
604 Colon 804 Colon 604 MLN
ﬁ : %
3 " 3
. u N
-3 3 - © [ ]
Oy o L o 30.
! | ] s O = %
& . 2 o
Q2 e
= 00 ® £
Trans - + - i T A - - + -
Lmt Cotle Lmt Catle Lmt  Cafe
44
TCR Limited

TCR

1/1000

Th17
Th17
TCR
Limited Treg
Helios Treg
Limited TCR
Treg
TCR
Treg
Helios
Treg
(thymic Treg ; tTreg )
(7) Helios
Treg Treg
induced Treg ; 1Treg
Helios Treg
“Helios
Treg iTreg
Helios Treg
99 Helios Treg
TCR
Helios
Treg
TCR Treg
Helios Treg Limited
Treg WT Treg
Helios Treg
Helios Treg
Treg
CD103"



6

1. Li L, Nishio J, van Maurik A, Mathis D,
Benoist C. Differential Response of Regulatory
and Conventional CD4+ Lymphocytes to CD3
Engagement: Clues to a Possible Mechanism of
Anti-CD3 Action? J Immunal. 191(7):3694 -704
(2013) ( )

2. . CD3

( )
3. Yanai H, Matsuda A, An J, Koshiba R, Nishio

J, Negishi H, Ikushima H, Onoe T, Ohdan H,
Yoshida N, Taniguchi T. Conditional ablation of
HMGBI in mice reveals its protective function
against endotoxemia and bacterial infection. Proc.
Natl. Acad. Sci. U S A. 110(51):20699-704.
(2013) ( )

4. Nishio J, Honda K. Immunoregulation by the
gut microbiota. Ceél Mol Life Sci. 2012
Nov;69(21):3635-50. (2012) ( )

5. Negishi H, Miki S, Sarashina
H, Taguchi-Atarashi N, Nakajima A, Matsuki
K, Endo N, Yanai H, Nishio J, Honda K and
Taniguchi T. Essential contribution of IRF3 to
intestinal homeostasis and microbiota-mediated
Tslp gene induction. Proc Natl Acad Sci U S
A. 18;109(51): 21016-21021. (2012) (

)

6. Negishi H, Yanai H, Nakajima A, Koshiba R,
Atarashi K, Matsuda A, Matsuki K, Miki S, Doi T,
Aderem A, Nishio J, Smale ST, Honda K,
Taniguchi T. Cross-interference of RLR and TLR
signaling pathways modulates antibacterial T cell
responses. Nat |mmunal. 13(7):659-666. (2012)

( )

2
1. Junko Nishio, Imapact of TCR repertoire on
Intestinal Homeostasis, The Gut Microbiome:The
Effetor/Regulatory Immune Network, Taos, New
Mexico, USA,February 10-15, 2013
2. Impact of TCR repertoire on
intestinal homeostasis

2013-12-13

2013

(M

@)

(€)

.17-27
5 20

NISHIO, Junko



