Airway Inflammation and Remodeling
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Asthma physiopathological substrate: remodeling

O Airway remodeling

» Dysregulated repair response
associated with chronic airway
inflammation.

> Underlies clinical

manifestations and severity. Chronic inflammation

Remodeling Hyperresponsiveness
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Mucous metaplasia

Airway smooth muscle hyperplasia/hypertrophy

- . #
>

BRN Seminars — Stem Cells 2018



Fibrocytes N

“’ g"“%" f’;’% :;'"' 0y

Spongy bone
(contains red
marrow)

e

&
o 3:-:?-.~
sy

Ay

- J-:

“Rev Immunol 2011;11:427-35

ial stem cells

Saunders R et al. J Allergy Clin Immunol 2009;123:376-384

Schmidt M et al. J Immunol 2003;171:380-389 \~

LR R s LI

VIV eIV da VW jdeWiWWw T W ,|u0 L et al. A”ergy 2014;69:730'40

J

BRN Seminars — Stem Cells 2018




Airway smooth muscle

Control Moderate asthma Severe asthma

Non-organized airway contractile elements (NOACE)

Control Moderate asthma Severe asthma
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Ramos- Barbon D. etal. T Cells localize with proliferating smooth muscle alpha-actin+ cell compartments in asthma
Am J Respir Crit Care Med 2010;182(3):317-24
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Hypothesis

Mesenchymal stem cells administered with a therapeutic,
antiinflammatory goal for asthma may favor airway smooth

muscle remodeling and thus be detrimental.
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Retroviral gene transduction
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Adipose tissue mesenchymal stem cells (murine, Balb/c):
= (A) Sca-1*CD44+*CD106*CD11b-CD45CD14 phenotype.
= (B) Osteogenic and adipogenic differentiation.
» (C) Retroviral transduction for permanent GFP (AcGFP1 cDNA) expression.
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Study design

Veh D | 72-h cut-off (n=6) | HDM/Veh
D | 2-wk cut-off
(n=5) -

HDM =
72-h t-off (n=8
\—(_@ cut-off (n=8) . HDM/MSC
MSCs I | 2-wk cut-off
MSCs 72-h cut-off (n=6
PBS O o—(_@ e (" ) - PBS/MSC

D 2-wk cut-off

—
=]
1l
(=-]
S
\

\

(n=5)
wko?‘l“l‘1‘l‘?‘|‘2f‘\‘1‘31“l“\‘ Fr 1‘1‘1‘6|
I |————> 72-h data collection
MSCs or vehicle |—> 2-wk data
collection

Marifias-Pardo L et al. Allergy 2014;69:730-40

HDM: House Dust Mite extract
MSC(s): Mesenchymal Stem Cell(s)
PBS: Phosphate-Buffered Saline
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PBS/MSC

BAL

HDM/MSC

PBS/MSC

GFP* cell tracking:

» Localized in air spaces, inflammatory infiltrates and BAL.

= Present at late cutoff.

» No GFP* cells integrated/differentiated in airway wall tissues.

Marifas-Pardo L et al. Allergy 2014,;69:730-40
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= HDM/Veh

o PRARNSC ; B Airway inflammation:
o U o = Attenuated at early cutoff.
“_32 = Zz x . & = Rebound at late cutoff.
E | 8 | Airway hyperresponsiveness:
:;’ . § = Attenuated at late cutoff.
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Airway remodeling:
= Airway contractile tissue mass
decreased at late cutoff.
= Extracellular matrix unchanged.

Marifias-Pardo L et al. Allergy 2014;69:730-40
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Stro-1* cells in bronchial biopsies
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Brienza NS et al. Airway smooth muscle expresses
mesenchymal stem cell marker Stro-1 in asthma.
Eur Respir J2013;42(suppl 57):172s.
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Remarks

s In experimental asthma, MSCs drive a rapid decrease of airway inflammation,
followed by a rebound upon continued allergen exposure. Conversely, airway
hyperresponsiveness and contractile tissue mass are reduced at such late cutoff,
and no MSC integration/differentiation was seen in the airway wall tissues.

s Stro-1* cells are increased in bronchial biopsies of asthmatics, with Stro-1+ signal
spots in the airway smooth muscle.
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