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This study focused on molecules produced by airway epithelial cells directly
exposed to fungi, contributing to the pathogenesis of allergic bronchopulmonary aspergillosis
(ABPA). IL-1a , identified as relevant in both in vitro and in vivo models, was expressed in airway
epithelial cells via a fungal antigen protease-dependent pathway involving the EGF receptor,
partially mediated by TNF-a converting enzyme (TACE). Inhibiting fungal antigen protease activity
through titanium dioxide photocatalytic reaction was found to be beneficial for suppressing airway
allergy-related molecules of epithelial origin, such as IL-1a , similar to EGF receptor and TACE

inhibitors.

IL-1a




(ABPM)

ABPM

ABPM

ABPM
ABPM
(1)
in vitro
NCI-H292(ATCC)
10%FBS RPM11640 (Aspergillus fumigatus)
ITEA 250~500ug/mL MRNA
PCR ELISA
@
in vitro (20—~150ug/40u L) 3
4 7
(©))
PM2.5
Ti02 Tio2
1 0.05¢g
NCI-H292
MUC5AC mRNA
(1)
in vitro IL-1a
IL-1a EGF TNF-a
converting enzyme(TACE) ( D ELISA
24 (39 pg/mL vs 853 pg/mL,
p<0.001)
1
50 9 IR 3 B 504 IS 24 B5R
< s
x40 1 & 404
é 30 4 é 304
9 204 Q 20,
; 10 4 J 104
04 0.
FANILFIVA - + + = +
EGFR-TKBAER] - = + 2 = +
@
3
4 (BALF) 2 BALF IL-a

( 3 day4



Day 4 o.sn n=3-9(150ug  n=2)
0.6
|
E
é 0.4
X
0.2-
o.0-
PBS 20 50 100  PBS 20 50 100 PBS 20 50 100 PBS 20 50 100 PBS 20 50 100 PBS 20 50 100
Aspergillus Aspergillus Aspergillus Aspergillus Aspergillus ASDeI’gI"L.IS
Total cells Macrophages Lymphocytes Neutrophils Eosinophils Basophils
Day7  ._
2 0.6
E
a 0.4
0.2-
0.0— T T T T T T 171
PBS 20 50100150  PBS 20 50100150 PBS20 50 100 150 PBS2050100150 ~ PBS2050100150  PBS20 50 100 150
Aspergillus Aspergillus Aspergillus Aspergillus Aspergillus Aspergillus
Total cells Macrophages Lymphocytes Neutrophils Eosinophils Basophils
3
(pg/mL)
600m
o 4004 —"
Tt
—
2004
O.j : :
PBS 20ug 50ug 100ug
IL-1a
(©))
Ti102 400nm 6
65 4
4
(%)120
02484
TOUBH  uveans
100 ) )
(+) )
804
- +
604 ) (+)
404
(+)  (+)
201
n=2-3, Mean
o

1 20 30 40 50 60
UVEBGIEF (hours)



NCI-H292

MUC5AC mRNA Ti02 10
5 Tio2
< 1500+
=
[+4
€
b =
0 1000
%
)
Q
% 5009
S
=
o
FRAILFI G = o + + +
TIOABK I o — - - + - 4
UVERS - = - + +
n=2, Mean
MUC5AC in vitro in vivo
IL-1a
>

Misawa K, Sekine Y, Kusukubo Y, Sohara K. Photocatalytic degradation of atmospheric
fine particulate matter (PM2.5) collected on Ti02 supporting quartz fibre filter.
Environ Technol. 2020. 41(10):1266-1274.



4 4 0 2

Hattori Shigeaki Oguma Tsuyoshi Ishiguro Takashi Suzuki Junko Fukunaga Koichi Shimoda 67

Terufumi Kimura Hirokazu Obase Yasushi Okada Naoki Tanaka Jun Kitahara Asako Tomomatsu

Katsuyoshi Shiraishi Yoshiki Asano Koichiro

High attenuation mucus in bronchi with allergic bronchopulmonary mycosis 2024

Mycoses e13705
DOl

10.1111/myc.13705

Oguma T, Ishiguro T, Kamei K, Tanaka J, Suzuki J, Hebisawa A, Obase Y, Watai K, A, Fukutomi Y, 14

Shiraishi Y, Toyotome T, Fukunaga K, Shimoda T, Konno S, Taniguchi M, Tomomatsu K, Okada N,

Asano K, et al.

Clinical characteristics of allergic bronchopulmonary mycosis caused by <i>Schizophyllum 2023

commune</i>

Clinical and Translational Allergy e12327
DOl

10.1002/clt2.12327

Okada N, Yamamoto Y, Oguma T, Tanaka J, Tomomatsu K, Shiraishi Y, Matsuse H, Shimoda T, Kimura 78

H, Watai K, Harada T, Obase Y, Suzuki J, Takayanagi N, Ishiguro T, Masaki K, Fukunaga K, Asano

K, et al.

Allergic bronchopulmonary aspergillosis with atopic, nonatopic, and sans asthma?Factor analysis 2023

Allergy 2933 2943
DOl

10.1111/al1.15820




Tomomatsu Katsuyoshi Yasuba Hirotaka Ishiguro Takashi Imokawa Shiro Hara Johsuke Soeda 13
Seiko Harada Norihiro Tsurikisawa Naomi Oda Naohiro Katoh Shigeki Numata Takanori Sugino

Yasuteru Yamada Mitsuhiro Kamimura Mitsuhiro Terashima Takeshi Okada Naoki Tanaka Jun

Oguma Tsuyoshi Asano Koichiro

Real-world efficacy of anti-IL-5 treatment in patients with allergic bronchopulmonary 2023
aspergillosis

Scientific Reports 5468

DOl
10.1038/s41598-023-32246-8

ABPM

62

2022

2022

70

2021




61

2021

70

2021




