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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
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

Airwa
y inflammation

remodelling

" Increased smooth muscle mass = Th2 high/Low
" Reticular Basement membrane = Thi7
thickening

= Eosinophilic/Neutrophilic

" Increased angiogenesis » Fibrogenic cytokines

" Epithelial thickness




Functional role of airway
epithelium

°Bronchial epithelium forms a dynamic barrier that
protects the mucosa from inhaled pollutants and
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 1s altered: high
expression of hsp, p21%¥, NF-KB

» Bronchial epithelium has an altered response to
injury and has an abnormal repair

» Structural alteration



- - - - 000
Epithelium thickness In severe asthma | 22:
XX
[ X
[ ]
n“":ﬁ.;dl,:' o — _".:‘_‘-'
e et Mo
_ . .eo# = = Mild Asthma ib W Normal
- —— Ve, 5 B Wild Asthma
e e 3 s a= *-“__‘L 8 [[] severe Asthma
vt TN S R T e = 30 -
SAGRTAt & =
R S G e P
@ 20 -
£
©
= 10
Severe Asthma
0

Epithelium

HAJ SALEM et al Allergy 2015 Cohen et al 2007



Epithelial cell proliferation in severe
asthma
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miRNA Relative Expression

miiRNA Relative Expression
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MiRNAs and airway Epithelium
in Asthma

Am.Jd Respir Crit Care Med. 2012 Maov 15;186(101:965-74. dai: 10.1164/rcem.201201-00270C. Epub 2012 Sep 6.

Airway Epithelial miRNA Expression Is Altered in Asthma
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< 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



Am J Respir Cell Mol Biol. 2012 Oct;47(4):536-42. doi: 10.1165/rcmb.2011-01600C. Epub 2012 Jun 7.

Distinct MicroRNA Expression in Human Airway
Cells of Asthmatic Donors Identifies a Novel
Asthma-Associated Gene
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* 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 )



miR-19a/U6snRNA (TLDA data)
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miR-19a

* MicroARN-19a a member of miR-17~92
cluster

MmiR-19a

Chr-13 mir-17-92
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“* MiR-17~92 cluster involved in cell proliferation
and differentiation



Dy Biad . 2007 Qctober 15; 310(2): 442453,

Transgenic over-expression of the microRNA miR-17-92 cluster
promotes proliferation and inhibits differentiation of lung
epithelial progenitor cells

Yun Lu™, J. Michael ThomsonZ, Ho Yuen Frank Wang’, Scott M. Hammond=2:2, and Brigid
L.M. HuganL
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% of cell proliferation

Up-regulation with miR 19-a
mimic
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in silico search for miR-19a targets
using TargetScan, miRDB, miRTarBase
and MicroCosm databases

|

TGF RIl a Potential direct target of miR-19a



TGF-8 RIIGAPDH

TGF- RIl: Potential target of miR19-a
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miR19-a regulates TGF- signalling

pathway
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TGF- RIl: Potential target of miR19-a

hsamiR-19a 3' AGUCAAAACG-UAUC--—-——-—— UAAACGUGU 5
IIII I IIII IITIIIIINI
Human AGGAAAUGAGAUUGAUUUUUACAAUAGCCAAUAACAUUUGCACUUUAUUAAUGCCU
Chimpanzee AGGAAAUGAGAUU JUUAUUAAUGCCU
Gorilla AGGAAAUGAGAUUG! JUUAUUAAUGCCUGU
Orangutan AGGAAAUGAGAUUGA JUUAUUAAUGCCUGU
Macaque AGGAAAUGAGAUU: JUUAUUAAUGCCUGU
Marmoset  AGGAAAUGAGAUUGE X JUUAUUAUUGCCUGU
Mouse AGGAAAUGAGAUUGAUUUUUACAACAGCCAAUAACGUUUGCACUUUAUUAAUGCCUGU
hsa-miR-19a 3' AGUCAAAACGUAUC-UAAACGUGU 5'
) INIITT  IIIINI
suman UCACAGCCAGCUAUGACCACAUUGCACUUGCUUUUGCARAAUAAUCAUUCCCUGCCUAGCACUU
Chimpanzee ycaCAGCCAGCUAUGAC CUUGCUUU AAUAAUCAUUCCCUGCCUAGCACUU
Gorilla UCACAGCCAGCUAUGAC ARUAAUCAUUCCCUGCCUAGCACUU
Orangutan UCACAGCCAGCUAUGAC AAUARUCAUUCCCUGCCUAGCACUU
Macaque UCACAGCCAGCUAUGAC ARUAAUCAUUCCCUGCCUAGCAGUU
Marmoset  UCACAGCCAGCUUUGACCAC ( AAUARUCAUUCCCUGCCUAGGGGUU
Mouse UUGCAGCCUGCUUUGGCCACAARACACUUUGUUUUGCA--AUAAUGACCCUCUACAGUAGGGUG
hsa-miR-19a 3' AGUCAAAACUCU-AAACGUGU 5'
IIII 111 IITIII

Human GARAAUCUGGAUCCCCAGGUARGGAUAG

Chimpanzee GAARAUCUGGAUCCCCAGGUAAGGAUAG

Gorilla GAARAUCUGGAUCCCCAGGUAAGGAUAG

Orangutan SAARAUCUGGAUCCCCAGGUAAGGAUAG

Macague CRARRAUCUGGAUCCCCAGGUARGGAGAG

Marmoset AARARUCUGGAUCCCCAGGUAAGGAUGG

Mouse

CAGAAGCUUAGAUUCCCCRAUAAGCAGAG




Interaction of miR19a-TGFBRII 3’'UTR

Luciferase reporter gene TGFBR2 UTR3’
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TGF-p1 effect on proliferation
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CONCLUSION

“ Mir19-a is a miRNA signature of bronchial epithelial
cells in severe asthma.

“MiR-19a down-regulates the expression of the
TGFpBRII gene leading to p15 (CDKNZ2B) repression
and then to the epithelium thickness observed in
severe asthmatic patients.

“*Qur study uncovers a new regulatory pathway
iInvolving 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 Again

We welcome you all to our future
conferences of OMICS International

Please Visit:




