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NTRODUCTIORM

Neurodevelopment is a highly coordinated process involving neural stem cells (NSCs) Non-demented donor  Isogenic control Genetic AD
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proliferation, differentiation, migration and maturation. Increasing evidence suggests that
environmental exposures occurring during critical developmental windows may induce

o S
mwmw

long-lasting cellular alterations that could increase susceptibility to diseases later in life. T\ S Lies e 'i{
We investigated the consequences of a fungicide exposure on organoid growth, cellular E < ; "' Apoptosis ?ﬁ
organization and neurodevelopmental processes using H9-NSCs and iPSCs. s : £
= o
g B o) )
g — 59y.0. :“Cli//ISPR-C.ASSLZ 50y.0. 57 y.0. 1nM /1M / SM / 25M e |
a ¥ Y Y 7 APOE £3/£3 \uspun/ ~ APOE e3/e3 APOE £3/£4 o —> % |
N = N N = \ . 5
¥ ! 3 Proliferation (Edu
v )] ||| = Incorporation)
g Cyprodinil Mepanipyrim Vulnerabilities ?
— [ |
§ \ : et
( NT”\ | iPSC CT1 iPSC KI20
N\g / Mitochondrial
\ | Biomass (Anti-TOMM20 il
Pyrimthanil Neurodevelopment Alzheimer’s disease - H9NSCs derived from human embryonic stem cells antibody) Growth
N (NSCs) /

RESULTS

1) CMP treatment decreases proliferation and mitochondrial biomass in H9-NSCs
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Fungicide cocktail exposure decreases proliferation and mitochondrial biomass in H9-NSCs : Cell proliferation was assessed by EdU incorporation following exposure to the CMP cocktail (1 nM, 1 uM, 5 uM or 25 uM) during 48h.
Mitochondrial biomass was evaluated by quantifying TOMMZ20 fluorescence intensity in Nestin-positive H9-NSCs. Representative immunofluorescence staining (DAPI/TOMM20/Nestin) is shown. Results are presented as mean +
SEM. Statistical significance was determined using Mann-Whitney test. ns: not significant; *p<0.05; **p<0.01; **p<0.001; ****p<0.0001.

2) CMP treatment decreases cell proliferation in
non-demented cerebral organoids at day 10
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Fungicide cocktail exposure during neural induction reduces cell proliferation in non-demented organoids :
Cell proliferation was assessed by EdU incorporation in non-demented (CT1) organoids exposed to the CMP cocktail
for 30 days and cell proliferation was assessed at day 10 (D10) and day 30 (D30). Results are presented as mean *
SEM. Statistical significance was determined using Mann-Whitney test. ns: not significant; *p<0.05; **p<0.07;
***p<0.0017; ****p<0.0001.

3) Individual and cellular properties influence
Alzheimer’s disease cerebral organoids’ growth
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Intrinsic cellular properties influence the growth of Alzheimer's disease organoids. The projected
surface area of untreated organoids derived from CT4, KI20, FAD1P and SAD cell lines was measured
throughout neural induction (days 1, 3, 5, 7 and 10). Results are presented as mean = SEM, illustrating
differences in growth kinetics between cell lines independent of CMP exposure.

4) CMP treatment alters the growth of non-demented cerebral organoids

Day 5 Day 8
250000 - * | ek ok , : sokokk
' I
200000 - ‘ | | |
40000 - : I Wi _ ‘|' | l | ‘
& 30000- I ;l I < 1500007 = ;I : L
E S
% 20000 - == il % :?‘ TI% :‘; 100000 - | TI TII:I
@ | |
<  10000- I I I == 50000 - : 1L :
| ==
0 T T - T T L T T - T T 0 T ) I I TR I
01\& Qr\(\@\ 0!\\§ Q\Qé‘ 0‘)@ Qéﬁé ‘]?Qé\ W‘;Q'é\ p\@ p\& :\Qé\ :\Qé\ ﬂ;@ ﬂ;@ ‘io@ ‘]?Qé\
Q Q Q 0’@ ¢ ) Q Q o\\\ @

Day 12

Fungicide cocktail exposure during neural
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induction impairs organoid growth : Organoid
Size was assessed by measuring the projected
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surface area of CMP cocktail-treated organoids
compared with DMSO-treated organoids at day
5, day8 and day 12 (6= n =12), Mann-Whitney).
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Results are shown as box and whiskers plots

(min to max). Asterisks : significant difference
'-,I'— with DMSO group (t-test or Mann-Whitney); one
o symbol: p<0.05, two symbols: p<0.01; three
symbols: p<0.001, four symbols: p<0.0001.
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>ONCLUSION:

These findings support the hypothesis that environmental pollutants and
particularly anilinopyrimidine fungicides, can induce early cellular
dysfunctions during brain development, potentially creating vulnerabilities
that contribute to neurodegenerative diseases, such as Alzheimer’s disease,
later in life.

TR D RATI TR

Mitochondrial Growth

Biomass
22- | —( S|

"\ ﬂfj/ 4 /

Cyprodinil
Mepanipyrim
Pyrimethanil

Proliferatioﬁx

oﬂ”‘a * > Q
(g : e = - p [

L :: >$ - T ﬂQf ‘ \_/

o [\

REFERENCE: CONTACI

1. Arendt Thomas, Jens Stieler, and Uwe Wendy Millien
Ueberham. “lIs Sporadic Alzheimer's 2nd Year PhD student
Disease a Developmental Disorder?” Institute for Neurosciences
Journal of Neurochemistry 143, no. 4 Montpellier (INM)

(2017): 396-408. Proteinopathies team

2. Wang, Yunyun, Pierre-André Lafon, Lucie Linkedin — Wendy Millien

Salvador-Prince, et al. “Prenatal Exposure
to Low Doses of Fungicides Corrupts
Neurogenesis in Neonates.” Environmental
Research 195 (April 2021): 110829.

Mail — wendy.millien@inserm.fr

Knoblich. “Generation of Cerebral
Organoids from Human Pluripotent Stem
Cells.” Nature Protocols 9, no. 10 (2014):
2329-40.

h UNIVERSITE :
 DE MONTPELLIER éExpoSIQnalz

AAIC>26

de la recherche ﬁeé%?ggfehe

© o
Funexpo anr agence nationale Eondaitonsay

L
|
i mnserm Inl ' I
I )
'.m' e |:1~I|lult-fc,-r.-wuru“_:.-m.m ._O " ALZHEIMER,SO
de la santé et de la recherche médicale montpetier Imagerie ASSOCIATION




	Slide 1

