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INTRODUCTION

�Severe asthma is characterized by persistent 

airway obstruction and frequent  exacerbations 

despite high-dose of corticosteroids.

� Represents a small proportion of the overall � Represents a small proportion of the overall 

asthmatic population but contributes 

disproportionately to health care costs.

� Severe asthma is a complex disease 

characterized by various clinical, physiological 

and immunological phenotypes.



Severe Asthma Pathogenesis

Airway Airway 

remodelling remodelling 

Airway Airway 

inflammationinflammation

� Th2 high/Low

� Th17 

� Eosinophilic/Neutrophilic

� Fibrogenic cytokines

� Increased smooth muscle mass
� Reticular Basement membrane

thickening
� Increased angiogenesis
� Epithelial thickness



•Bronchial epithelium forms a dynamic barrier that 

protects the mucosa from inhaled pollutants and 

infectious agents. 

Functional role of airway
epithelium

infectious agents. 

•The airway epithelium protects the internal milieu of 

the lung by secreting mucus and by signalling and 

interacting with the innate and adaptive immune 

systems through the secretion of cytokines and 

chemokines



Functional and structural alteration 
of airway epithelium in asthma

� Bronchial epithelium activity is disturbed: increased 

secretion of mucins, increased production of 

cytokines and growth factors

� Bronchial epithelium phenotype is altered: high 

expression of hsp, p21waf, NF-ΚB

� Bronchial epithelium has an altered response to 

injury and has an abnormal repair

� Structural alteration



Epithelium thickness in severe asthma

Mild Asthma

Cohen et al 2007

Severe Asthma

HAJ SALEM  et al Allergy 2015



Epithelial cell proliferation in severe 
asthma

controls

Mild asthma

Severe asthma
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Severe asthma

Proliferation in severe asthma
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Repair

Proliferation

Growth factorsCytokines

Extracellular matrix MicroRNAs



MicroRNAs in exhaled breath 

condensates

Pinkerton M et al. JACI, Volume 132, 2013, 217-219 



miRNAs and airway Epithelium
in Asthma

� Decreased expression of miR-34/449 family 
(miR-34c-5p, miR-34c-5p, miR-449a, and miR-
449b-5p) 

� Repression by IL-13 of miR-34/449 family
� miR-449 inhibits NOTCH1 gene



� Increased expression of miR-let7f, miR-487b 
and miR-181c in BEC from mild asthmatic 
donors

� Increased expression of miR-203 (regulation 
of AQP4 transcript )



hsa-miR-19a  differentialy
expressed in severe asthma

NBEC: Normal controls
ABEC: Mild asthmatics
SABEC: severe asthmatics



� MicroARN-19a a member of miR-17~92 

cluster

miR-19a

� MiR-17~92 cluster involved in cell proliferation

and differentiation
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SABEC + miR-19a inhibitor

SABEC
SABEC + scramble miR

NBEC

NBEC + miR-19a mimic

NBEC + scramble miR

p= 0.0006 p= 0.0045

Up-regulation with miR 19-a 
mimic

Down-regulation with
miR19a  inhibitor

HAJ SALEM  et al Allergy 2015



in silico search for miR-19a targets 
using TargetScan, miRDB, miRTarBase

and MicroCosm databases

TGFββββ RII a Potential direct target of miR-19a
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p-SMAD3

Total 

SMAD3

β-Actin

MiR-19a mimic - - +                    - - -

TGFβ (5ng/ml)             - +             +                    - +            + 

MiR-19a inhibitor - - - - - +                         

SABECNBEC

miR19-a regulates TGF-β signalling
pathway

β-Actin

NBEC+ miR-19a mimic
NBEC

SABEC
SABEC + miR-19a inhibitor

HAJ SALEM  et al Allergy 2015



TGF-β RII: Potential target of miR19-a



Interaction of miR19a-TGFββββRII 3’UTR

miR-19a mimic
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Up-regulation of CDKN2B (p15)

HAJ SALEM I; Février 2014



TGF-β receptor2 mRNA target

AAAAA

Up-regulation of 
miR19a

-

TGF-βRII expression

TGF-β signalling

Phase G1---->Phase S

p15

(CDKN2B)

Proliferation



� Mir19-a is a miRNA signature of bronchial epithelial

cells in severe asthma.

�MiR-19a down-regulates the expression of the

TGFβRII gene leading to p15 (CDKN2B) repression

and then to the epithelium thickness observed in

CONCLUSION

severe asthmatic patients.

�Our study uncovers a new regulatory pathway

involving miR-19a in severe asthma.

�Down-regulation of miR-19a expression may be

explored as a potential new therapy to modulate

epithelium repair in asthma.
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Let Us Meet AgainLet Us Meet AgainLet Us Meet AgainLet Us Meet Again

We welcome you all to our future We welcome you all to our future 
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