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Although AIRE deficiencK is a rather rare autoimmune disease, it has an
advantage where we can study the pathogenesis through creating the Aire-deficient mice. In order to
reveal the bona fide pathogenesis of AIRE-dependent autoimmunity, elucidation of the target genes
controlled by AIRE is essential. For this, we have established novel Aire-modified strains of mice.
With the use of state-of-the-art technologies, we have studied the immunological function of AIRE.
During this study, we unexpectedly found that over-expression of AIRE in antigen-presenting cells
with the use of MHC-11 promoter paradoxically induced the muscle-specific autoimmunity.

Aire



1997
autoimmune polyendocrinopathy-candidiasis-ectodermal  dystrophy:

APECED AIRE  autoimmune regulator positional cloning
Nature Genet, 1997 APECED
AIRE
self-antigen T
medullary thymic epithelial cell: mTEC AIRE
APECED
AIRE APECED
AIRE
AIRE
J. Immunol. 174: 1862-1870, 2005
AIRE
AIRE
Aire
Aire
Aire
Aire huAIRE-Tg
Aire
Aire
mTEC Aire
Aire  huAIRE huAIRE-Tg
Aire NOD MHC-1I
huAIRE cDNA Aire
Aire AIRE NOD
3
human CD2
Aire Aire Aire mTEC
CD2 human CD2
huCD2 Aire Aire/lhuCD2
Aire" mTEC
huCD2 Airelocus Aire/lhuCD2
Aire
Aire
B huAIRE FACS 2moL 1m4L
8L huAIRE
huAIRE-Tg Aire
NOD Aire
huAIRE-Tg
Aire NOD I huAIRE-Tg
I 2moL
huAIRE
huAIRE Tg
2moL 10 20

insertional mutagenesis
ADL-PCR 2moL-Tg 16 Sim2
Cldn14



2m9oL Im4L
20% 2m9L-Tg 1m4L-Tg 1mAL-Tg
19 19gB FISH
huAIRE-Tg
2m9L-Tg 1m4L-Tg

MHC-II huAIRE
AIRE
Aire/huCD2 Airet mTEC
Aire Aire mTEC
CD80 MTEC mTECh#
Aire
Aire/huCD2 Airet mTEC
Aire/huCD2
Aire huCD2 Aire
Aire/huCD2 huCD2* mTEC
mMTEC marker Gr-1 huCD2*Gr-1" mTEC huCD2*Gr-1*
mTEC huCD2*Gr-1*
mTEC huCD2*Gr-1" mTEC
Airet mTEC Gr-1 mTEC
6

. Minoru Matsumoto, Hitoshi Nishijima, Junko Morimoto, Koichi Tsuneyama, and Mitsuru

M atsumoto
AIRE - The Autoimmune Regulator
el S, 2019, 1-8
(doi: 10.1002/9780470015902.a0027281)

. Junko Morimoto, Yumiko Nishikawa, Takumi Kakimoto, Kohei Furutani, Naoki Kihara, Minoru
Matsumoto, Koichi Tsuneyama, Yuko Kozono, Haruo Kozono, Katsuto Hozumi, Kazuyoshi Hosomichi,
Hitoshi Nishijima and Mitsuru M atsumoto

Aire Controlsin Trans the Production of Medullary Thymic Epithelial Cells Expressing Ly-6C/Ly-
6G
J. Immunol, 2018, 201, 3244-3257
(doi: 10.4049/jimmunol.1800950)
. Hitoshi Nishijima, Tatsuya Kajimoto, Yoshiki Matsuoka, Yasuhiro Mouri, Junko Morimoto, Minoru

Matsumoto, Hiroshi Kawano, Yasuhiko Nishioka, Hisanori Uehara, Keisuke Izumi, Koichi Tsuneyama,
I1-mi Okazaki, Taku Okazaki, Kazuyoshi Hosomichi, Ayako Shiraki, Makoto Shibutani, Kunitoshi

Mitsumori, Mitsuru Matsumoto

Paradoxical development of polymyositis-like autoimmunity through augmented expression of
autoimmune regulator (AIRE)
J. Autoimmunity, 2018, 86, 75-92
(doi: 10.1016/j jaut.2017.09.006)

. NishijimaH, Kajimoto T, Matsuoka Y, Mouri Y, Morimoto J, Matsumoto M, Kawano H, Nishioka,
Uehara H, Izumi K, Tsuneyama K, Okazaki IM, Okazaki T, Hosomichi K, Shiraki A, Shibutani M,




Mitsumori K, Matsumoto M.

Paradoxical development of polymyositis-like autoimmunity through augmented expression of
autoimmune regulator (AIRE)

JAutoimmun. 2018, 86, 75-92

(doi: 10.1016/j jaut.2017.09.006)

. Mouri Y, UedaY, Yamano T, Matsumoto M, Tsuneyama K, Kinashi T, Matsumoto M.

Mode of tolerancei nduction and requirement for Aire are governed by the cell types that express
self-antigen and those that present antigen

JImmunol. 2017, 199, 3959-3971

(doi: 10.4049/jimmunol.1700892)

.AkiyamaN, Takizawa N, Miyauchi M, Yanai H, Tateishi R, Shinzawa M, Yoshinaga R, Kurihara M,
Demizu Y, YasudaH, Yagi S, Wu G, Matsumoto M, Sakamoto R, Yoshida N, Penninger JM, K obayashi
Y, Inoue J, Akiyama T.

Identification of embryonic precursor cells that differentiate into thymic epithelial cells expressing
autoi mmune regul ator

J. Exp. Med. 2016, 213, 1441-1458

(doi: 10.1084/jem.20151780)

16
Mitsuru Matsumoto

Amelioration of diabetes development in NOD by the transgenic human AIRE expression in
DCs
47 2018

Minoru Matsumoto, Hitoshi Nishijima, Junko Morimoto, Koichi Tsuneyama and Mitsuru

Matsumoto

Manipulation of thymic and peripheral tolerance by AIRE defines distinct tissue-specific
autoimmunity

11th International Congress on Autoimmunity 2018

Junko Morimoto, Yumiko Nishikawa, Naoki Kihara, Kazuyoshi Hosomichi, Hitoshi

Nishijima, Mitsuru Matsumoto

Expression of Ly6C/6G defines a novel subset of medullary thymic epithelial cells
Immunology 2018 - AAI Annual Meeting 2018

Mitsuru Matsumoto, Junko Morimoto, Minoru Matsumoto, Koichi Tsuneyama, Hitoshi
Nishijima
A novel Aire-dependent subset of mMTECs with tolerogenic functions is defined by Ly6 family

protein expression
ThymOz8 2018

Minoru Matsumoto, Hitoshi Nishijima, Junko Morimoto, Koichi Tsuneyama, Mitsuru

Matsumoto

Acquisition of the resistance to autoimmune diabetes by the expression of human AIRE in
BM-derived APCs in NOD

ThymOz8 2018



Mitsuru Matsumoto, Hitoshi Nishijima, Junko Morimoto, Minoru Matsumoto

Transgenic human AIRE expression in peripheral antigen-presenting cells resulted in the
acquisition of the resistance to the diabetes in NOD
20th Global Congress on Biotechnology 2018

Mitsuru Matsumoto

Tissue-specific autoimmune response controlled by Aire
46 2017

Minoru Matsumoto, Hitoshi Nishijima, Junko Morimoto, Koichi Tsuneyama and Mitsuru

Matsumoto
"Transgenic human AIRE expression in NOD acquired resistance to T1D due to the
impaired presentation of self-antigens"

46 2017

Junko Morimoto, Yumiko Nishikawa, Naoki Kihara, Kazuyoshi Hosomichi, Hitoshi

Nishijima, Mitsuru Matsumoto

Expression of Ly6C/6G defines a novel subset of medullary thymic epithelial cells
5 2017 2017

Morimoto, J., Nishikawa, Y., Nishijima, H., Matsumoto, M.

Expression of Ly6C/6G defines a novel Aire-dependent subset of medullary thymic epithelial
cells with tolerogenic function

12th International Congress on SLE

2017 03 27 Melbourne (Australia)

Nishijima, H., Mouri, Y., Morimoto, J., Matsumoto, M.

Paradoxical development of polymyositis-like autoimmunity through augmented expression
of AIRE
7th International Workshop of Kyoto T Cell Conference 2017 03 17

Nishijima, H., Mouri, Y., Morimoto, J., Matsumoto, M.

Paradoxical development of polymyositis-like autoimmunity through augmented expression
of human AIRE in mice
Controversies in Rheumatology and Autoimmunity 2017
2017 03 09 2017 03 11  Bologna (Italy)
Nishijima, H., Matsuoka, Y., Mouri, Y., Morimoto, J., Matsumoto, M.

Possible defect in the Treg production in mice overexpressing AIRE/Aire which exhibit
muscle-specific autoimmunity
45 2016 12 06

Matsumoto, M.

Immunological tolerance mediated by Aire
39
2016 12 01

Nishijima, H., Matsumoto, M.

Massive infiltration of macrophages and eosinophils in the muscle of mice overexpressing



Aire in thymic and peripheral antigen-presenting cells
Cell Symposia
2016 09 20 Sicily (Italy)

Nishijima, H., Matsumoto, M.

Augmented expression of the autoimmune regulator (AIRE) induces paradoxical
development of polymyositis-like autoimmunity

Immunology 2016 2016 05 16

Seattle (USA)

0

http://www.tokushima-u.ac. jp/ier/autoimmunity/

@
(NISHIJIMA, Hitoshi)
8 60425410
@
(MOURI, Yasuhiro)
8 80464353
(©)

(MORIMOTO, Junko)

8 20451396



