
healthy 

controls

(N=10)

Stable 

asthma

(N=19)

Exacerbated 

asthma

(N=19)

970

1045

1030

1015

1000

985

C
S

N
5
 (

p
g

/m
L

)

*, #

A

healthy controls

Stable asthma

Exacerbated asthma

P = 0.002

r = -0.461

980 110010801060104010201000

40

60

140

120

100

80

CSN5 (pg/mL)

F
V

C
%

 p
re

d
.

980 110010801060104010201000

CSN5 (pg/mL)

20

160

140

120

100

80

60

40

healthy controls

Stable asthma

Exacerbated asthma

P = 0.001

r = -0.485

F
E

V
1
%

 p
re

d
.

B

Figure 1.



−

PD-L1

CSN5

CSN5 siRNA

+− +− +− +− +− +−Derp1

4h 8h 24hDerp1 treatment

NFκB

β-actin 

Figure 2.

−− ++ −− ++ − ++

A

CSN5 siRNA

Derp1

Derp1 treatment

− − + + − − + + − − + +

− + − + − + − + − + − +

0

0.2

1.0

0.8

0.6

0.4

4h

R
e
la

ti
v
e
 C

S
N

5
le

v
e
l

8h 24h

CSN5 siRNA

Derp1

Derp1 treatment

− − + + − − + + − − + +

− + − + − + − + − + − +

0

0.2

1.0

0.8

0.6

0.4

4h

R
e

la
ti

v
e

 P
D

-L
1

le
v
e

l

8h 24h

*

*

*

B C

*

*

*
D

CSN5 siRNA

Derp1

Derp1 treatment

− − + + − − + + − − + +

− + − + − + − + − + − +

0

0.2

1.0

0.8

0.6

0.4

4h

R
e

la
ti

v
e

 N
F

-k
B

 l
e

v
e

l

8h 24h

*

#
#

#

#

# #

#

#

#

#

#

#

#
#



Figure 3.

Penh to Mch

Day 1 14 8028 29 30 32 33 44 52 59 68 75 79

OVA I.P OVA I.P

OVA I.N

Dexamethasone I.P

PD-L1 inhibitor I.P

Penh to Mch

33day Sacrifice 80day Sacrifice

Pirfenidone Orally

Dexamethasone I.P
-> OVA I.N

77

OVA I.N

A

0 5 10020

Methacholine (mg/mL)

0

A
v
e

ra
g

e
 p

e
n

h

6

5

4

3

2

1

33day NC

33day OVA

*

*

*

B

0

T
o

ta
l 
c
e
ll
 (

1
0

4
/m

L
)

120

100

80

60

40

20

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

*

#

†

†

0

80

60

40

20

M
a
c
ro

p
h

a
g

e
s

(1
0

4
/m

L
)

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

*

#

†

0

40

20

10

30

N
e
u

tr
o

p
h

il
s

(1
0

4
/m

L
)

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

*

#

†

0

30

20

10

E
o

s
in

o
p

h
il
s

(1
0

4
/m

L
)

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

*

#

†

†

C

0 5 10020

Methacholine (mg/mL)

0
A

v
e

ra
g

e
 p

e
n

h

5

4

3

2

1

80day PD-L1 inhibitor

80day NC

80day OVA

80day Dexa

†

#

#

#

†

†
†

†

†



G
o

b
le

t 
c

e
ll
 c

o
u

n
t 

(%
)

0

100

80

60

40

20

*
#

†
†

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

0

10

20

30

40

T
ri

c
h

ro
m

e
 p

o
s

it
iv

e
 a

re
a

 (
%

)
*

#

†

†

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

0

10

20

30

40

C
S

N
5

 I
H

C
 i
n

te
n

s
it

y
 (

%
)

*

#

† †

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

C D E

Figure 4.

A
In

fl
a

m
m

a
to

ry
 i

n
d

e
x

0

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

1.0

2.0

3.0

4.0

5.0

* #

† †

B



Figure 5.

C
o

ll
a

g
e

n
  
(m

g
/m

L
)

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

*

#

†

0.0

0.1

0.3

0.2

†



NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

R
e
la

ti
v

e
 I
L

-1
3
 l
e
v

e
l

0

1.5

1.0

0.5

*

#

†

†

Figure 6.

B

C

IL-13

IFN-γ

β-actin

A

NC OVA PD-L1 

Inhibitor
DexaNC OVA

33 day 80 day

0

1.2

1.0

0.8

0.6

0.4

0.2

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

R
e
la

ti
v

e
 I
F

N
-γ

le
v

e
l * #

† †



NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

R
e
la

ti
v

e
 K

K
β

le
v

e
l

0

1.0

0.8

0.6

0.4

0.2

#

†

†

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

R
e
la

ti
v

e
 p

-K
K

β
le

v
e
l

0

0.8

1.2

1.0

0.6

0.4

0.2

#

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

0

1

4

3

2

R
e
la

ti
v

e
 p

-K
K

β
/I
K

K
β

le
v

e
l

*

#

† †

NC OVA Dexa

R
e
la

ti
v

e
 I
κ
B

α
le

v
e
l

OVA PD-L1

inhibitor

NC

80 day33 day

0

0.8

1.0

0.6

0.4

0.2

*

#

†

†

NC OVA Dexa

R
e
la

ti
v

e
 p

-I
κ
B

α
le

v
e
l

OVA PD-L1

inhibitor

NC

80 day33 day

0

0.8

1.0

0.6

0.4

0.2

*

#

† †

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

0

1

4

3

2

R
e
la

ti
v

e
 p

-I
κ
B

α
/I
κ
B

α
le

v
e
l

*

#

† †

0.0

R
e
la

ti
v

e
 N

F
-k

B
 
le

lv
e
l

1.5

0.5

1.0

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

*

#

† †

NC OVA Dexa

0

R
e
la

ti
v

e
 C

S
N

5
le

v
e
l

OVA

2.0

1.0

0.5

1.5

PD-L1

inhibitor

NC

80 day33 day

†*

0.0

R
e
la

ti
v

e
 P

D
-L

1
le

lv
e
l

1.5

0.5

1.0

NC OVA DexaOVA PD-L1

inhibitor

NC

80 day33 day

#

*
†

†

B C D

E F G

H I J

Figure 7.

PD-L1

CSN5

IκBα

IKKβ

NFκB

β-actin

NC OVA PD-L1 

Inhibitor
DexaNC OVA

33 day 80 day

p-IκBα

p-IKKβ

A

#

†

†


	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7

