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Deficient macrophage autophagy
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Introduction - Cerium oxide nanoparticles (CeO, NP)

CeO, are used as diesel fuel catalyst to reduce emissions of particulate
matter =» emission of CeO, nanoparticles (NP)

Pulmonary exposure to CeO, NP

Granuloma formation

. . . Ma et al. Toxicol Appl. Pharmacol. 2012
Lung remodeling (fibrosis) Ma et al. Toxicol Appl. Pharmacol. 2014

Exact underlying mechanism?

esenchymal transition Hussain et al. ACS Nano 2012
Ma et al. Toxicol Appl. Pharmacol. 2017
Aalapati et al. Nanotoxicology 2017

Autophagy?
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Introduction - Autophagy
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Adapted from Cohignac et al. Nanomaterials 2015

artérielle
pulmonaire

Lanone et al. Med&Sci. 2017

Modulated, in macrophages, in response to NP, depending on their physico-
Che m |Ca| Cha a Cte riStiCS Cohignac et al. Autophagy 2018
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Hypothesis - Objectives

Hypothesis:

Lung remodeling induced by pulmonary exposure to CeO, NP could be linked to
modifications of autophagy

Objectives:
Characterize lung remodeling in response to CeO, NP
Evaluate the contribution of macrophagic autophagy in this response
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Pulmonary exposure to CeO2 NP: induction of lung remodeling?

Oropharyngeal aspiration of saline of 50ug CeO, NP
Sacrifice 24h, 1 week or 28 days later

© Progressive perialveolar and peribronchial thickening after single
oropharyngeal administration of CeO, NP
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Pulmonary exposure to CeO2 NP: induction of lung remodeling?

Oropharyngeal aspiration of saline of 5 or 50ug CeO, NP
Sacrifice 28 days later

I
HES : Sirius red
: CeO,
Saline : Saline 5 Mg 50 ug
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Dose-dependent perialveolar and peribronchial thickening after single
oropharyngeal administration of CeO, NP
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Oropharyngeal aspiration of saline of 50ug CeO, NP
Sacrifice 24h, 1 week or 28 days later
GFP-LC3 mice

Saline

Saline CeO,

1 day 7 days 28 days

Activation of (macrophagic) autophagy after single oropharyngeal
administration of CeO, NP
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Peritoneal macrophages (GFP-LC3 mice) exposed to 10ug/ml CeO, NP
LC3 (green): Autophagosome,; LAMP1 (red): lysosome; merged (orange): autolysosome

LC3 (green) LAMP1 (Red) Merged

Macrophage exposure to CeO, NP induces a functional autophagy

Control

CeO,
10 pg/mL
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Deficient macrophagic autophagy: protection from remodeling in response to CeO, NP?

Oropharyngeal aspiration of saline of 50ug CeO, NP - Sacrifice 28 days later
Atg57oxLysMCe mice = inactivation of macrophagic autophagy

Salme
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Deletion of autophagy in
macrophages =
protection against
alveolar but not
bronchiolar remodeling
after single oropharyngeal
administration of CeO, NP
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Deficient macrophagic autophagy: protection from remodeling in response to CeO, NP?

Oropharyngeal aspiration of saline of 50ug CeO, NP - Sacrifice 28 days later
Atg57oxLysMCe mice = inactivation of macrophagic autophagy
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Mechanism of protection: modification of M1/M2 balance?

Oropharyngeal aspiration of saline of 50ug CeO, NP - Sacrifice 28 days later
Quantification/qualification of macrophages

CD 86 CD 68 iNOS
Mac3 Saline CeO, I [
- — v | | %
¢ CA__4 vy &% Lo - 54
s O ot/ | PR ,'é"”f*""":.'f‘{, 2 i x Ie N = 'g
I s e oy ° 18 o 12 ¢
WT [ o 7 osghar i~ 5 %} 18 1S o]
wis  d p ; “ b 1 _'.’.;‘", 3 1 5 | 0
P FY = p P ?"i” s | . PS4 127
-4 4 =N [} [J) [
4 /TNt )’." W E > ﬂ’;e.' "" ‘_% % I E 21 _ﬁ_ ° I‘_% 1 $
< = ! ~ha4l.” ._: VA 9] 9] 9]
'.‘-') "\ :' } -7‘4 L—a( 'A"."‘f\-w 0- | ol— , I ol— ;
ey e L . Saline CeO Saline CeO Saline CeO
A S o |5 s SN — ' —_— | T
SWAT S Wy ¥ af\\ WT | WT I WT
Sy o S el AANS A . :
NEEaw. P Deletion of autophagy in macrophages
=» Modification of M1/M2 phenotype in favor of M2
Total number of macrophages CD 206 I I
ooy « ' CD 163 I Arginase 1
i) o 4 | - I3 e
£ ] 8 1 S g
g 600 u 8 31 |8 6 I'?G_
g £ £ g
e T E 0| il i
S B i 2
= ol : — @0_09:,&_ . 12 oo % 12 | copes =a=
Saline CeO, Saline CeO, Saline CeO, I Saline CeO, I saline CeO,
wT Atg5*” WT ' wT ' WT
NSTITUT MONDOR " Inserm .
Uﬁ: e | 16/11/2018 | Sophie Lanone 11

In rucherche misicala




iNOS Control CD68 Control

WT WT

AtoGi+/-
Deletion of autophagy in macrophages

=» Modification of M1/M2 phenotype in favor of M2

Atg5*/-

Arginase 1 Control CeO, NP

CD206 Control

WT WT
Atg5*/- Atg5*/-
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Mechanism of protection: macrophage autophagy?

Oropharyngeal aspiration of saline of 50ug CeO, NP - Sacrifice 28 days later
Repeated administration of clodronate =» Depletion of macrophages

HES Liposome Clodronate/CeO,

WT

! Depletion of macrophages = no
more protection against alveolar
remodeling in Atg5+/- mice.

Atg5*/-
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Conclusions

Exposure to CeO, NP induces
lung remodeling in mice

M1 macrophage differenciation

Deletion of macrophagic autophagy protects from alveolar remodeling and

M1 differenciation

=» Macrophagic autophagy: a new target to consider against lung remodeling?
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