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Elucidation of mechanisms involved in increased severety of influenza virus
infection by using in vitro models of asthma and COPD

Nakayama, Misako
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o In patients with asthma or COPD, influenza virus causes a sudden worsening
of clinical symptoms. However, the mechanisms of the sudden worsening of clinical symptoms are not
elucidated.

In primary small airway epithelial cells isolated from patients with asthma, gene expression of a
sialytransferase that promotes the avian-type influenza virus receptor was upregulated compared to
cells from COPD patients and healthy subjects. Of note, in a small airway organoid model,

RNA-sequence analysis demonstrated genes differentially expressed between cells from asthma and COPD
patients upon HIN1 and H5N1 influenza A viruses and SARS-CoV-2.

COPD SARS-CoV-2



5-15%

300-500
29-65 (WHO 2018 )
(CDC 2018 ) 2 3500
(Chronic Obstructive Lung Disease: COPD) 6500
COPD 2030
COPD (WHO 2011 )
COPD
o2,6/a2,3 (SAax2,6/x2,3Gal) /
/
/ COPD
COPD
() COPD /
(i)
(i) COPD ( 3 ) /
/
ST3Gal-1, ST3Gal-1V/ST6Gal-1 RT-gPCR
(i) (3 ) COPD 4 ) G )
H1N1 H5N1
COVID-19 SARS-
CoV-2 SARS-CoV-2 ( )
MRNA HIN1, H5N1 SARS-
CoV-2 COPD
0 COPD

ST3Gal-1vV ST3Gal-



| COPD

ST6Gal-I
COPD
-4 -2 2 =
S f ° . ’%?
3 . —- 83 3
Q . B 34
% 54 —— - E -4+ ’ G + .
Q DY 8 g |7 " =+
g ' 2 24 . ST3Gal-IV
2 o] .
g |. g g ST3Gal-
e a e e B e TS ! COPD
O
cJo‘\é 08 ?59& c5)56 CPQ ?:5’6\6\ cg)“yé (pQ ‘?(’&@
(i) COPD ( /COPD
adjusted p value<0.05)  H1N1 H5N1 SARS-CoV-2
15 8 18 COPD
( /COPD adjusted p value<0.05)
4 COPD
COPD (mock)
20=
. COPD
- O _
i)é’-(::D 15 N .
25 104
34 . =2
&8 _ ~—
g2 o L + . HIN1 H5N1
[ ]
L . e, e,  2e | SARSCoV-2 COPD
SIS °’&.$’&.$’&$’¢§y§y
R RN P RS S D P
FEFFTFSFS S TLE
& O $ L O ¥ & O ) ooo & \?és\

HIN1 H5N1 SARS-CoV-2 COPD



111

2022




