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The homeostasis maintenance of lung epithelial cells in asthma
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Asthma is a chronic allergic inflammatory disease in the airway, in which
Th2 cells and their cytokines play a role. Recently, not only Th2 cells but also airway epithelial
cells have a key role in the development of allergic airway inflammation. In this experiment, we
tried to clarify the mechanisms by which homeostasis of airway epithelial cells are maintained.

Lung epithelial cells were isolated from the mice administered PBS or house dust mite(HDM)
intratracyally and then subjected for RNA sequence analysis. We found out that lung epithelial cells
isolated from HDM administered mice express significantly higher levels of IL-18 receptor (IL-18R)

and IL-18 receptor binding protein (IL-18RB) compared with those from PBS administered mice. These
results suggest that IL-18 signal plays a key role in maintaining the homeostasis of lung epithelial

cells.

1L-18




6%

5 10
T B
RNA
(Nature. 2020 ;583:296-302.)
TSLP IL-25 IL-33
Th2
IL-10 family

IL-22
1 HDM
C57BL/6 HDM PBS (day 7, day 14, day 21,
22,23) FACS

RNA

Tet-on
2 HDM
C57BL/6 HDM PBS
FACS

ChiP ATAC(Assay for Transposase Accessi ble Chromatin)
RNA-
1 HDM
6 C57BL/6 HDM HDM 48

CD45 EpCAM FACS RNA
PBS HDM 1L-18
IL-18R  IL-18 IL-18RB 1

2



Anim crobial peptides

TolHLikereceptors

3

TNF superfamily

RIG-| receptors

NOD-lkereceptors

nter keukins

nterferans

mmune checkpoint

30

20

1: J I I
0 T T

C-type lectine

receptors

Catherins

Co-stimmulation

RNA-

Colony stimulating
factors

IL-1family

L-10 famity

18R
FKLP

IL-18BP

IL18 IL18BP IL18R1

1 _

IL18RAP IL1A

[L-18

IL-18R

IL-18R

IL-

FACS

IL-18

IL-18
18RAP

IL-
IL-1a

IL-18

&N : B

IL-18f1f ¢ Tet-on/CCSP Cre

»

IL-18 fl1
Tet an/CCSP Cre

Ito T et al. J Exp Med., Nishimura N et al. 'I'

Allergol Int

IL-18R

IL-18

3 HDM

HDM
IL-18R

D0% administration

IL-18

C57BL/6

ChiP

RNA-

TSLP
1L-10
1L-22

HDM PBS

FACS

ATAC(Assay for Transposase Accessible Chromatin)

ol ARG
FOXFT p= 1058

TI ca.ah.

P2y B O _a Y
CEBFA p=1e-40

“hag1Ofp-value)

USF2 p=1e-29

CcaTlee -

4

HDM

ling After HDM Asthma Enriched motifs

in opened chromatin

CACTCA.

AP p=le-328

in (n = 1972) .
n (n =843

ScAaTl
NFb p= 1e-213

T1Ce .ol

STATE p= 1e-31




TSLP

RNA- ChlP ATAC

IL-18R 1L-18RB
IL-1
1L-18
IL-1a
IL-1



7 7 0 1

Ida Tomoaki Furuta Shunsuke Fujiwara Michio Hiraguri Masaki Hirose Koichi lkeda Kei in press

Iwamoto Taro Kagami Shin-Ichiro Kobayashi Yoshihisa Kurasawa Kazuhiro Nakagomi Daiki Oya

Yoshihiro Sanayama Yoshie Shimizu Toshimasa Tamachi Tomohiro Umibe Takeshi Yasui

Masahiro Nakajima Hiroshi

Short-term and long-term outcomes of patients with anti-melanoma differentiation-associated 2024

gene 5 antibody-positive dermatomyositis

Rheumatology in press
DOl

10.1093/rheumatology/keae011

Suga Kensuke Suto Akira Tanaka Shigeru Sugawara Yutaka Kageyama Takahiro Ishikawa 8

Junichi Sanayama Yoshie Ikeda Kei Furuta Shunsuke Kagami Shin-Ichiro lIwata Arifumi Hirose

Koichi Suzuki Kotaro Ohara Osamu Nakajima Hiroshi

TAp63, a methotrexate target in CD4+ T cells, suppresses Foxp3 expression and exacerbates 2023

autoimmune arthritis

JCI Insight el64778
DOl

10.1172/jci . insight.164778

Mimura N, lwamoto T, Furuta S, lkeda K, Kobayashi Y, Nakamura T, Saku A, Kagami SI, Matsuki A, 9

Takahashi K, Umibe T, Nakagomi D, Sanayama Y, Sugimoto T, Fukuta M, Hiraguri M, Kawashima H,

Hirose K, Nakajima H. et al.

Prevalence and risk factors of osteonecrosis of the femoral head in patients with ANCA- 2023

associated vasculitis: a multicentre cohort study

RMD Open 1-7
DOl

10.1136/rmdopen-2022-002787 .




Yokoyama Yusuke Tamachi Tomohiro Iwata Arifumi Maezawa Yuko Meguro Kazuyuki Yokota 629

Masaya Takatori Hiroaki Suto Akira Suzuki Kotaro Hirose Koichi Yamaguchi Noritaka Honda

Hiroaki Nakajima Hiroshi

A20 (Tnfaip3) expressed in CD4+ T cells suppresses Th2 cell-mediated allergic airway 2022

inflammation in mice

Biochemical and Biophysical Research Communications 47 53
DOl

10.1016/j .bbrc.2022.08.097

Nishimura N, Yokota M, Kurihara S, lwata A, Kageyama T, Ito T, Saku A, Maezawa Y, Hirose K, 71

Nakajima H.

Airway epithelial STAT3 inhibits allergic inflammation via upregulation of stearoyl-CoA 2022

desaturase 1

Allergol Int. 520-527
DOl

10.1016/j .alit.2022.05.002

Makita S, Takatori H, Matsuki A, Kawashima H, Iwata A, Tanaka S, Nakagomi D, Oya Y, Matsumura 1411

R, Tamachi T, Suto A, Suzuki K, Hirose K, Nakajima H.

T-bet and STAT6 Coordinately Suppress the Development of IL-9-Mediated Atopic Dermatitis-Like 2021

Skin Inflammation in Mice

J Invest Dermatol. 1274-1285
DOl

10.1016/j .jid.2020.08.029.

Suehiro KI, Suto A, Suga K, Furuya H, Iwata A, lwamoto T, Tanaka S, Kageyama T, Suzuki K, 18

Hirose K, Lefebvre V, Nakajima H

Sox12 enhances Fbw7-mediated ubiquitination and degradation of GATA3 in Th2 cells 2021

Cell Mol Immunol. 1729-1738

DOl
10.1038/s41423-020-0384-0




11 1 0

unmet needs

2022

ANCA

66

2022

66

2022

Kensuke Suga Akira Suto, Shigeru Tanaka, Yutaka Sugawara, Takahiro Kageyama, Junichi Ishikawa, Yoshie Sanayama, Kei lkeda,
Shunsuke Furuta, Shin-ichiro Kagami, Arifumilwata, Koichi Hirose, Kotaro Suzuki, Osamu Ohara, Hiroshi Nakajima

A novel methotrexate target TAp63 suppresses Foxp3 expression and exacerbates autoimmune arthritis

50

2021




66

2022

ANCA

66

2022

MDAS

67

2023

67

2023




19G4RD

67

2023

68

2024

68

2024

https://naritahospital.iuhw.ac.jp/doctor/rheumatology-allergy.html




(Suto Akira)

(50447306) (12501)
(Masaya Yokota)
(70721950) (12501)




