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Research objectives
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In vivo
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Behavioural tests after subchronic exposure of UFP

Cognition

1 Motor function

Open field test

p) Anxiety
Elevated plus-maze

[I' == E n=12
- Non-parametric Mann-Whitney U test
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% (GraphPad Prism8)
4 Statistical analysis: * p<0.05; ** p<0.01.
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Indirect UFP brain measurement

Metal tissue measurement
by ICP-MS
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n=6

Non-parametric Mann-Whitney U test
(GraphPad Prism8)

Statistical analysis: * p<0.05; ** p<0.01.



Indirect UFP brain measurement

AlEpolltant RT-gPCR gene expression of Polycyclic Aromatic Hydrocarbons
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Indirect UFP brain measurement

BLOOD BILE

Ly.!'f)z()l!fu‘.’.\'
Yo O -
o
0':_@::9:0 G
C::__———_—_—Q (}
A Golgi
Enzpnres J  apparatus
!

Ceruloplusmin Ceruloplasmin

W 3
l{u"' _____________ _“_\
g oy
T 5 Merallothionein
Cu )
.
vt : Apa-
Cu [
<S>-~ \ metallothionein
. - \
Transcripgion
.'s.'JL'.'rJr-‘ c -r'l:m;}.’e.\' l‘- i L/—)

MRE Metal i in pene
(I MRE | 2

Promater

(Figure of Dameron et al., 1998)

n=6

Non-parametric Mann-Whitney U test
(GraphPad Prism8)

Statistical analysis: * p<0.05; ** p<0.01.
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Indirect UFP brain measurement

Metal tissue measurement

RT-qPCR gene expression of Polycyclic Aromatic Hydrocarbons
by ICP-MS

(PAH) and metal metabolism enzymes
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Direct UFP brain measurement

B UFP (30 pg/l.N.)

coronal sections
4 brain regions

Femtosecond pulsed laser illumination
White light emission
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Direct UFP brain measurement @ Control (sterile saline/L.N.)
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Direct UFP brain measurement

B UFP (30 pg/l.N.)
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Nrf2 antioxidant defense pathway and neuroinflammation

RT-qPCR
NRF2 and downstream
regulated genes
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Nrf2 antioxidant defense pathway and neuroinflammation
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Nrf2 antioxidant defense pathway and neuroinflammation

RT-qPCR Spectrophotometric optical density
NRF2 and downstream DNA affinity binding assay (DAPA) of
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Regulated Cell Death (RCD)
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B Regulated Cell Death (RCD)
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@ . Specific neurodegeneration in brain sections
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Conclusion in vivo

* No behavioral changes in exposed-mice
 UFP reached the brain
* Induction NRF2 pathway and NFkB

 RCD repression in (whole) brain tissue

Male BALB/c mice postnatal subchronically exposed to
UFP led to adaptative protection. Results show the
combativity to environmental air-pollution toxins of the
brain.

11



Conclusion in vivo

* No behavioral changes in exposed-mice
e UFP reached the brain
*~ Induction NRF2 pathway and NFkB

. RCD repression in (whole) brain tissue

Specifique zones (prefrontal cortex, SN)
+

Cellular defense & neuroinflammation
+

Decreased autophagy = a-synuclein aggregation ?
+

Iron accumulation (FTH1 1)
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Parkinson’s disease

Complex neuropsychiatric

Second most common neurodegenerative disease

> 10 million people worldwide

Cellular and molecular mechanisms

Clinically
Motor symptoms Non-motor symptoms
Bradykinesia Multiple variable
Resting tremor cognitive symptoms
Rigidity depression/anxiety
Postural instability dysautonomia

Pathologically

- Aggregation a-syn
- Oxidative stress

- Lipid peroxidation

- Neuroinflammation
- Iron accumulation

Cell death types

Apoptosis
Autophagy
Ferroptosis

(Guiney et al., 2017)

12



Interplay of aging, genes and environment
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epidemiological
studies
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e.g., PARK2, GBA,
LRRK2, SNCA...

(Review Pang et al., 2019)



In vitro
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In vitro: ferroptosis
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In vitro: ferroptosis
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In vitro: ferroptosis
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@252 Conclusion in vitro 16]
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Overall conclusion

St
In vivo and in vitro results suggests that Iong-term
exposure to UFP could represent an additional l

environmental cause of Parkinson’s disease through
induction of ferroptotic cell death
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