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Development of Novel Therapies Targeting Airway Smooth Muscle Dysregulation and
Airway Hyperresponsiveness in Severe Asthma
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TNFSF14 (LIGHT) is a TNF family cytokine which is highly produced in
patients with severe asthma. Higher levels of soluble LIGHT in the sputum or BALF correlate with
lower lung function and increased asthma severity. We aimed to clarify the role of LIGHT on airway
smooth muscle (ASM) cells by using a mouse model of asthma and human primary ASM cells. LIGHT
promoted ASM differentiation, proliferation, and increased contractility through the LTB R receptor
on ASM via non-canonical NFk B signaling. In ASM-specific LT[ R-deficient mice, AHR and remodeling
in severe asthma were improved, suggesting that LIGHT-LTR R signaling could be a novel therapeutic
target for severe asthma.

TNFSF14(LIGHT) LT R



(ASM)
TNFSF14(LIGHT) T
LIGHT
LIGHT

LIGHT ASM

LIGHT ASM

LT8R LIGHT

ASM LIGHT ASM

b FREFRHGHERRICE TR YA b hARRG

1 DERLRIL
' 150

ASM  LIGHT . O #HREE
LTBR ( 1 .. T
100+

RPKM

50

LTBR HVEM IL-4 IL-17 IL-17
BEGk ZEBRA BERHERC
Hl F—2R—Z2H0 @ LR BEHRRTETRHIC
BIF3Y4 b h4 2K ORBEL RIL(Miki et al,,
JACI, Accepted & V) %)

A9 YRIBICHY 3 [EERE

(RIEBHE)
PBS
- 600 -
RERKRE OB4RI(PBSIRS)
- O£ R (LIGHTRE)
2 W HHRMLTER
5 400+ RiE< 7 A(LIGHTIZ5)
@
m
N
2 200
LIGHT e
[EARRS
0 1 1 1 I 1 I 1 1 I
0 6.25 12.5 25 50
AY¥3aY ¥ (mg/ml)
3 EBHEEMLTBRRIBY Y RICHITS
H2 SEFRHEORNRERE LIGHTSRBEREA R O REER
(Miki et al., JACI, 2023 & V) &%)
3. ASM LIGHT

ASM LIGHT ASM



LIGHT

30 30

10

Volume/Area
Volume/Area

LIGHT

$#3%& S:Vinculin 7 2 F > :Phalloidin

E4 LIGHTRIEICE YVASMD 7 7 F U EADRENBH LN,
(Miki et al., JACI, Accepted & V) &%)

4. LIGHT ASM LTBR
GTPase Racl
5. (HDM)
LTBR
5

LIGHT ASM LT8R

non-canonical NF-xB ASM

PAK1

X900 vREICHT 2 REERYE
(REBEE)
OFLER(FEMR)
1 OsER(%E)
B EEESRNOLTER
RIE\EZVR(HR)

Rrs (% Baseline)
a
8
1

O —T—T—T T T T T T T T
0 3125 6.25 125 25 50
X3 3aY ¥ (mg/ml)

E5 FEHIFEMLTBRRIBE~ Y R ICH 1T 3 [BIER

(X =FEHS)
(Miki et al., JACI, Accepted & V) %)

ASM
LIGHT-LTBR



1 1 1 0

Miki H, Kiosses WB, Manresa MC, Gupta RK, Sethi G, Herro R, da Siva RS, , Dutta P, Miller M, 151(4)
Fung K, Chawla A, Dobaczewska K, Ay F, Broide DH, Tumanov AV, Croft M

Lymphotoxin beta receptor signaling directly controls airway smooth muscle deregulation and 2023
asthmatic lung dysfunction

Journal of Allergy and Clinical Immunol 976-990

DOl
10.1016/j .jaci.2022.11.016

TNFSF14  LIGHT

9 JCR

2022

TNFSF14(LIGHT)-LTR R Signaling controls Asthmatic Airway Remodeling and Airway Hyperresponsiveness

71

2022




La Jolla Institute for
Immunology




