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Molecular mechanisms on how alveolar epithelial cells respond to exogenous
stress in COPD
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Chronic Obstructive Pulmonary Disease (COPD) is an intractable respiratory
disease that causes progressive airflow limitation due to the destruction of airways and alveolar
structures caused by long-term inhalation of toxic substances, mainly tobacco smoke. In this study,
we isolated alveolar epithelial type Il cells (type Il cells), which are known as stem cells of
alveolar epithelial cells, and aimed to establish a three-dimensional culture system. A co-culture
system with fibroblasts was performed, and the sphere-forming ability of type Il cells was improved
by the use of a Rho kinase inhibitor. Immunohistochemical studies were performed using healthy and
COPD lung tissue, and the percentage of stem cell type Il cells was decreased in COPD lung tissue.



(Chronic Obstructive Pulmonary Disease, COPD)

(Nat Rev Mol Cell Biol 2019;20:551)
COPD

EPCAM-PE

Regenerative Pharmacology

(Thorax o A

2019;74:890) | rodeasa
(Eur

Respir J 2018;51:1702133)

Y VE-cadherin (+)

VE-cadherin-FITC

COPD

o R

) i VE-cadherin (-)
b ecadhern ()
0 50K 100K 150K 200K 250K
FSC

COPD

COPD 1

Fujino N, et al. Am J Respir Cell Mol Biol 2012;46:422)
MHC Class |
N, etal. BMJ Open2012;2:e001553)
(Fujino N, et al. J Infect Dis 2013;207:692)

(1) COPD 1l

2 1 niche
]
(
) Stem Survive
Dispasell Dispase/Collagenenase, DNase
]
TM4SF1 11 COPD

Nikon C2 ImageJ

N7 e 4
2o T YU WS
i SN E N R

(1
COPD I
(Fujino
1



CD45 EpCAM Tla

e single cell

VE-cadherin

CD45—EpCAM+ Tla —

CD45—EpCAM-T1a —VE-cadherin—

FACS Aria Il cell sorter

human recombinant keratinocyte growth factor (KGF)

RNA (SCRNA-seq)

BBrowserX/Talk2Data (Bioturing)
seq i1
(1) copd TMASF1+11
TM4ASF1+11 wnt i1
(Nature 2018;555:251) COPD
TMASF1+11
1 TMASF1+11

COPD

Control ex-smoker

COPD (288)

30%
11

DAPI TM4SF1 DAPI

1

COPD SCRNA-
(1S6)
TMASFL+11
60% GOLD2
COPD

2RI IT & 1 2 TMASF1HIBLRRE D EI S (%)
00

80
60
40

20

0

FEBLE BRMEE GOLD | GOLD I
COPD

2: TM4SF1+ Il 1l
(Nature

2018;555:251) COPD

() i1 sphere ROCK
11
11 ,
(Feeder) ROCK (Y-27632) 4 ?“
sphere %‘
ROCK ( 3 g
1 sphere —_— e
Dispase  Trypsin/EDTA 1 b " BRI
sphere §_ o : . & LTINS
56 4 3 'k;wl P TR
( 4) > :"::‘ (“’i o2 @ a . %
B TR CRE ;
o e “x ™) L ‘_._wm-.__v
31 (feeder) ROCK (Y-

27632)

KGF



pas P ¢
y LS "a 106-
@ «
< '. £ f'ﬂ. g
. E
2 E
g
°
P R
S - i 5 . . .
v.8 ;/"‘ ' 7l 10 0 14 28 42
".'.. : . ‘.‘ ‘:‘:‘ Days
R # " -8 4 Il sphere
.'s . ; o e I
AN P
DI0
®
SCRNA-seq
11 (GSE136831)
COPD 11 (Fujino N, et al. BMJ Open
2012;2:e001553) 1SG 31
1 1,156 32%

prospective isolation

5: COPD

ISG-hi Il

56



1 1 0 0

Okutomo K, Fujino N, Yamada M, Saito T, Ono Y, Okada Y, Ichinose M, Sugiura H 60

Increased LHX9 expression in alveolar epithelial type 2 cells of patients with chronic 2022
obstructive pulmonary disease

Respir Investig 119

DOl
10.1016/j .resinv.2021.08.007.

3 0 2

Takuya Saito, Naoya Fujino, Yorihiko Kyogoku, Koji Okutomo, Mitsuhiro Yamada, Hisatoshi Sugiura

Siglec-1-negative Alveolar Macrophages May Represent Pro-inflammatory Phenotypes And Are Associated With COPD Exacerbation

ATS 2021 International Conference

2021

Siglec-1

61

2021

N. Fujino, A. Tanno, M. Yamada, H. Sugiura, T. Hirano, R. Tanaka, H. Sano, M. Ichinose

Sialic Acid-binding Immunoglobulin-type Lectinl (Siglecl) Is Important For Bacterial Engulfment By Alveolar Macrophages And
Is Down- regulated In COPD Patients

American Thoracic Society 2020 International Conference

2020







