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NOTCH signaling & T cell differentiation
in COPD
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Inflammation is central for the development of
COPD

| Emphysems

Parenchymal destruction

Airway inflammation Loss of alveolar attachments
Airway remodeling Decrease of elastic recoll
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Airflow limitation

Wang Y, Xu J, I\ZQ'?gO/,]A/&JJck IM, Yao X. Role of inflammatory cells in airway remodeling in COPD. Int J Chron Obstruct Pulmon Dis. 2018. 3
Cosio Piqueras MG, Cosio MG. Disease of the airways in chronic obstructive pulmonary disease. Eur Respir J Suppl. 2001




Chronic inflammation in COPD mainly involves the infiltration of

neutrophils, macrophages, monocyte, and lymphocytes

i l Cigarette Smoke
and other irritants)

Fibroblast

Neutrophil Elastase
MMP-9 (MMP-12)

Mucus Hypersecretion
Chronic Bronchitis

Fibrosis Alveolar Wall Destruction
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Th1 dominate response of peripheral blood CD4+ T cells in patients with COPD
whose capacity for IFN-y expression was significantly increased
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Proportions of Th1 and Th17 cells were significantly increased in patients
with COPD compared with never-smokers and smokers
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status in patients with chronic obstructive pulmonary disease. BMC Pulm Med. 2019;19(1):137



The different faces of Notch in T-helper-cell differentiation

Tyl-cell differentiation
programme
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Mechanisms Used by Notch to Induce T cell

Differentiation
Thi .- ....IFNg
TbeI&Ifng. O Notch enables T helper cell differentiation into

Th1,Th2, and Th17 lineages by directly inducing
expression of lineage defining transcription factors

IL-4
| ____:_".'. and cytokines.
NOTCH . / Th O In preclinical models of multiple-sclerosis, arthritis,
|Gora3 & 14 | and asthma, targeting Notch via antibodies to its
| ligands or chemical inhibitors results in decreased
IL-17 T cell mediated pathology. In mouse models of

cancer, deliberate activation of Notch promotes
antitumor T cell responses.

Amsen D, Helbjg-; Bagker RA. Notch in T Cell Differentiation: All Things Considered. Trends Immunol.
2015;36(12):802-814



Involvement of Notch1/Notch3 in COPD

Biological function
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. Change of
Reference Specimen Source Notch1/Notch3
Guseh et al. Lung tissue from Notch11
[2009] Rosa-Notch ICIRES-GFP
mice
Boucherat Lung tissue from Hoxa5-/- Notch11

et al. [2012] mice
Tsao etal. Lung tissue from Pofut1cTb3 Notch1l

[2011] mice

Tilley et al. Lung tissue from Notch3l
[2009] COPD patient

Dang et al. Lung tissue from SP-C-N3IC  Notch31
[2003] transgenic mice

Increased mucous cells, decreased ciliated
cells in the airway and prevented the
differentiation of alveolar cell types

Induced goblet-cell differentiation and
mucus overproduction

Increased goblet cells and ciliated cells,
decreased Clara cell number

Notch3 downregulated in airway
epithelium

Inhibited type | pneumocyte differentiation,
induced abnormalities of lung
morphogenesis and perinatal lethality

COPD, chronic obstructive pulmonary disease.

Zong D, Ouyaﬁgjﬁl{l_li/dgghen Y, Chen P. Notch signaling in lung diseases: focus on Notch1 and
Notch3. Ther Adv Respir Dis. 2016;10(5):468-84



Notch signaling in lymphoid tissue of the lung, which is likely
relevant to the pathogenesis of pulmonary emphysema
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What is the association between NOTCH signaling and
cell differentiation in COPD inflammation
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Aim

Lo To evaluate the correlation between Notch signaling and T cell
e differentiation in COPD
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Ficoll-Hypaque
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Material & Method

PBMC s isolation

Plasma

ol
—— Granulocytes
———— Erythrocytes

Lymphocyte were
involved in PBMC

RT-PCR

Real-time PCR
(qPCR)

Action of SYBR Green | Dye |

Primer

NOTCH NOTCH1, NOTCH2,

Th1

Th2

Th17

NOTCH3

T-bet, IFN—y, STAT1,
STAT4

GATA-3, IL-4

ROR-yt, IL-17
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relative NOTCH1 mRNA expression (Log2 transfromed)

%o

NOTCH expression in PBMC of COPD patients and healthy subject
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relative NOTCH3 mRNA expression (Log2 transfromed)
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**p<0.01
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NOTCH1 and NOTCH3 mRNA expression was significantly increased in
smoker with COPD
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. NOTCH1 and NOTCH3 mRNA high expression were observed in
o%e° patients with COPD
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Th cell differentiation from naive CD4+ T cells

Main partner cell type

= « ;¢ |FN-y, TNF-&
Cell-mediated immunity » CDS8+ T cell
(intracellular bacteria, viruses)

IL-12R IFN-yR

— %% .4, [L5, IL-13
Humoral immunity
(extracellular parasites) » B cell

—3> ¢ . ** |L.17A, IL-17F, IL-22
o) Cell-mediated inflammation
Autoimmune diseases

TGF-B1R IL-23R :
(extracellular phogens, fungi)

Immunoregulation
(peripheral tolerance)
IL-2R TGF-B1R

Leung S, Liu X, %4y L/ €hen X, Guo T, Zhang J. The cytokine milieu in the interplay of pathogenic 17
Th1/Th17 cells and regulatory T cells in autoimmune disease. Cell Mol Immunol. 2010;7(3):182-9



relative IFN-y mRNA expression (Log2 transformed)

Th1 response in COPD patients and healthy subject
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relative IL-17 mRNA expression (log2 transformaed)

Th17 response in COPD patients and healthy subject
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g3 3 Th2 response in COPD patients and healthy subject
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2 Th1 response was observed in COPD patients
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relative TBX21 mRNA expression (Log2 transformed)

NOTCH3
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T-bet expression was significantly positively correlated with
NOTCH1 and NOTCH3
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o3 The correlation between IFN-y and NOTCH signaling

relative IFN-y mRNA expression (Log2 transformed)
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IFN-y expression was significantly positively correlated with
NOTCH1 and NOTCH3
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relative NOTCH1 mRNA expression (Log2 transformed)

oS3 The correlation between STAT4 and NOTCH signaling
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Notch1 and Notch3 was significantly positively correlated with
STAT4
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relative NOTCH1 mRNA expression (Log2 transformed)
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22 The correlation between STAT1 and NOTCH signaling
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Notch1, Notch2, and Notch3 were negatively correlation with
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Positive correlations were observed between Th1 responses,
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Conclusion

1. Th1 response increased were observe in patient with COPD

2. NOTCH1 and NOTH3 mRNA expression were significantly increased in patient with COPD

3. NOTCH 1 and NOTCH3 were strongly correlated to Th1 response, including T-bet, IFN-y,
STAT-4
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