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Gut immunity in the regulation of autoimmune diseases
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As accumulating studies indicate that gut resident T cells may be the key
player regulating the extraintestinal autoimmunity, we used myelin antigen specific T cell receptor
transgenic mice and found that gut intraepithelial autoreactive CD4+T cells suppress autoimmune
inflammation in the CNS in LAG3 dependent manner. We also revealed the involvement of mucosal
associated invariant T (MAIT) cells, a member of innate-like IymBhocytes found abundantly in the
mucosal tissue. MAIT cell frequency decreased in the peripheral blood of various inflammatory
diseases such as arthritis, ulcerative colitis (UCE and systemic lupus erythematosus (SLE%. The
activation status of MAIT cells was correlated with disease activity of UC and SLE as well as plasma

levels of IL-18. Furthermore, MAIT cells increased in the inflamed mucosa and their frequency was
correlated with clinical and endoscopic disease activity in UC patients, suggesting their
contribution to the pathogenesis of inflammatory disorders.



15
1011
500
100
Th17
PLoS One 2015
iNKT
Mucosal Associated Invariant T
(MAIT) NK yoT
Innate lymphoid
iINKT
MAIT
Nature 2001,
Nat. Immunol.2006 MAIT
EAE
(Nat. Immunol, 2006)
iNKT MAIT

Arthritis Rheum.2005,2012

iINKT EAE
Myeline
Oligodendrocyte Glycoprotein(MOG)
T 2D2-T T
(TCR)
2D2-T (2D2-1EL)
EAE
2D2-1EL in vitro
C57BL6
CD4

(RA)

(SLE)
T
MOG
T 2D2-T T
2D2
T EAE
2D2-T
2D2-1EL 2D2-T
in vivo
in vitro
iNKT
MAIT
SLE
MAIT
T
MOG
T
2D2
2D2-1EL T
KRN KRN-IEL
in vitro T
T
2D2-1EL
EAE

—e— Control -

4 -

3 4

Clinical score
N

KRN-IEL

2D2-1EL-T, o

—=— 2D2-IEL-T, oy,

10 15
Days

EAE

20



2D2-1EL

LAG3,
CTLA4,TGFB In vitro
T
LAG3 TGFp CTLA4
2D2-1EL
IL-10
LAG3 TGFp CTLA4 2D2-1EL
2D2-1EL
LAG3 EAE
2D2-1EL LAG3
2D2-1EL
in vivo
2D2-1EL LAG3

** -8~ Control (isotype) -@ 2D2-|EL-Tyy gy (isotype)
-e- Control (anti-LAG3) -0~ 2D2-IEL-Ty5y (anti-LAG3)

5 A

4 4
@
(=]
8 31
8
€ 24
]
14
0 "
40
2 2
2D2-1EL AhR
a CD4*2D2-IEL-Tyyp
200
150 *
0 . s
o&@\ VQ*
[
Abx: 3 2
2D2-1EL B6
MOG
Nat Commun 2016
MAIT MAIT RA
(AS)
(UC) SLE

J.Gastroenterol. Hepatol
2016 , J Rheum 2016, Arthritis Res Ther
2017

MAIT cell

% among abT cell

MAIT cell
(% among afTcells)
BN
o (2] o

o o

2
3
g
&
&
g
S
g
<
2

UC AS SLE
CD69

HC AS

MAIT
UC SLE
IL-18 CD69

Mayo score
= N W A O
o385 8
.
.

CD69* MAIT cell
(% among MAIT cells)

0 200 400 600 800 1000
1L-18 (pg/mi)

500 1000 1500 2000
MAIT CD69 MFI

5 1

ucC MAIT
ucC T
MAIT
20—25%
Mayo score,
UCEIS

10~15%

MAIT

MAIT MR1
SLE

MAIT

PLoS One 2017



RA

MAIT

SLE RA,AS

13

Miho Mizuno, Daisuke Noto, Naoko Kaga,
Asako Chiba, Sachiko Miyake. The dual
role of short fatty acid chains in the
pathogenesis of autoimmune disease
models. PLoS One.12(2):e0173032,
2017, ,
DO1:10.137/journal .pone.0173032

Asako Chiba, Naoto Tamura, Kazunori
Yoshikiyo,  Goh  Murayama, Mie
Kitagaichi, Ken Yamaji, Yoshinari
Takasaki, Sachiko Miyake. Activation
status of mucosal-associated
invariant T cells reflects disease
activity and pathology of systemic
lupus  erythematosus. Arthritis
Research & Therapy.19(1)58, 2017,
,D01:10.1186/s13075-017-1257-5

Hayashi E, Chiba A, Tada k, Haga K,
Kitagaichi M, Nakajima S, Kusaoi M,
Sekiya F, Ogasawara M, Yamaji K,
Tamura N, Takasaki Y, Miyake S.
Involvement of Mucosal-associated
Invariant T cells in Ankylosing
Spondylitis. Journal of
Rheumatology.43(9):1695-1703, 2016 ,
,D01:10.3899/jrheum.151133

Kadowaki A, Miyake S, Saga R, Chiba A,
Mochizuki H, Yamamura T. Gut
environment-induced intraepithelial
autoreactive CD4+ T cells suppress
central nervous system autoimmunity
via LAG-3. Nature Communications.
7:11639,2016, ,
DO1:10.1038/ncomms11639

Haga K, Chiba A, Shibuya T, Osada T,
Ishikawa D, Kodani T, Nomura O,
Watanabe S, Miyake S. MAIT cells are
activated and accumulated in the

inflamed mucosa of ulcerative colitis.

Journal of Gastroenterology and

Hepatology. 31(5):965-72, 2016,
,001:10.1111/jgh.13242

85
Asako Chiba, Goh Murayama, Mie
Kitagaichi, Naoko Tamura, Ken Yamaji,
Yoshinari Takasaki, Sachiko Miyake.

Activation Status of
Mucosal-Associated Invariant T Cells
Sensitively Reflects Disease
Activity of Systemic Lupus

Erythematosus. 2016 ACR/ARHP Annual
Meeting, Washington,DC, USA,
November 15, 2016

Miyake S. Gut microbiota and
autoimmunity. The 13th International
Workshop on Autoantibodies and
Autoimmunity,Kyoto,12 October,2016

Atsushi Kadowaki, Ryoko Saga, Sachiko
Miyake, Takashi  Yamamura. Gut
Intraepithelial Autoreactive CD4+T
Cells Influenced by Environment
Suppress Central Nervous System
Autoimmunity Via LAG-3. FOCIS 2016,
Boston, USA, June 22-25, 2016

Asako Chiba, Ken Yamaji, Naoto Tamura,
Yoshinari Takasaki, Sachiko Miyake.
Hyperactivated State of Mucosal
Associated Invariant T Cells Due to
Activation Potency of Monocytes in
Systemic Lupus Erythematous. 2015
ACR/ARHP  Annual Meeting, San
Francisco, USA, November 10, 2015

Eri  Hayashi, Asako Chiba, Mie
Kitagaichi, Ken Yamaji, Naoto
Tamura,Yoshinari Takasaki, Sachiko
Miyake. Involvement of
IL-17-producing MAIT cells in the
pathogenesis of rheumatoid arthritis.
ACR 2014, Boston Convention and
Exhibition Center, Boston, USA,
November 18, 2014

3
J.Ludovic Croxford, Sachiko Miyake.
Animal Models for the Study of
Neuroimmunological Disease.
Neruroimmunological Diseases Susumu
Kusunoki, ed, Springer, Japan,33-54,
2016

Asako Chiba, Miyake S. Basic




o

@

techniques for studies of iNKT cells
and MAIT cells. Arthritis Research
Shunichi Shiozawa, ed, Springer,
London, 75-84, 2014

s , 1-25,2014

2015-167839
21 8 27

MIYAKE, Sachiko

50266045

Chiba, Asako

40532726



