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Autism Spectrum Disorder (ASD): a neurodevelopmental disease

- Behavioral symptoms: altered social interaction, communication, repetitive behavior, limited interest

- Associated with abnormal cerebral development : anomalies in neuronal connectivity and activity

L - Causes are multifactorial : genetic factors, environmental factors ...

Lai et al., The Lancet, 2014
Holiga et al., Sci Transl Med 2019



Autism Spectrum Disorder (ASD): a neurodevelopmental disease

- Behavioral symptoms: altered social interaction, communication, repetitive behavior, limited interest

L - Causes are multifactorial : genetic factors, environmental factors ... .l‘.‘l

- Associated with abnormal cerebral development : anomalies in neuronal connectivity and activity

Lai et al., The Lancet, 2014
Holiga et al., Sci Transl Med 2019

ASD patients : strong comorbidity with gastrointestinal (Gl) symptoms

e ~70% of ASD children develop gastrointestinal (Gl) symptoms (diarrhea, constipation, bloating, abdominal
pain)

* Correlation between severity of behavioral symptoms and Gl symptoms

b
* Alteration of intestinal barrier permeability and intestinal microbiota composition l“i

* Alteration of the enteric neural network in genetic animal models of ASD

Dalton et al. 2014, Autism Res
Hughes et al., 2018 Curr Neurol Neurosci Rep






ASD patients : strong comorbidity with gastrointestinal (Gl) symptoms

» Alteration of the enteric neural network in genetic animal models of ASD
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Hosie et al. 2019, Autism Res.

J. Marchix et al. 2023, in preparation

* Fecal microbiota from ASD patient transfer into mice induced Gl symptoms and ENS remodeling



Dysfunction of the “microbiota — gut — brain axis”?
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Mediators : Extracellular vesicles (EVs)

Eukaryotic cell Prokaryotic cell

PRODUCTION: By all cell types, including bacteria

SIGNALING CARGO : Carry signaling molecules (proteins, nucleic acids, lipids)

PROTECTION: Encapsulation of molecules, thus protection from enzymatic degradation

COMMUNICATION : Participates in intercellular and interorgan communication
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PATHOLOGICAL : Release of EVs linked to neurological pathologies, including autism



Hypothesis and Objectives

Working hypothesis:

Altered microbiota

composition Extracellular vesicles from altered

intestinal microbiota could induce
Extracellular

vesicles

structural and/or functional remodeling
of the ENS in autism

- gamm @ Objectives

Extraction and characterization of fecal extracellular vesicles

Enteric nervous
system

% "% B # !! % Assessing the effect of extracellular vesicles on enteric
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Isolation and characterization of fecal EVs from controls and ASD patients
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Isolation and characterization of fecal EVs from controls and ASD patients
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Evaluation of the effects of fEVs on enteric neuronal activity and connectivity

Plating
@‘ﬁ \J/ :

Primary culture of

Rat embryo Intestine Intestine explant enteric neurons

Caillaud et al. 2022, Frontiers in Neuroscience



Evaluation of the effects of fEVs on enteric neuronal activity and connectivity
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Evaluation of the effects of fEVs on enteric neuronal activity and connectivity
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fEVs from people with ASD induce changes in neuronal activity
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fEVs from people with ASD induce changes in neuronal activity
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EVs from ASD patients induce a change in the Ca2+ response of enteric neurons

following pharmacological stimulation
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EVs from ASD patients induce a change in the Ca2+ response of enteric neurons

following pharmacological stimulation
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fEVs from people with ASD increase the number of synapses PSD95
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fEVs from people with ASD increase the number of synapses PSD95
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fEVs from people with ASD induce a remodeling of the nitregic pathway
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fEVs from people with ASD induce a remodeling of the nitregic pathway
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fEVs from people with ASD induce a change in gut motility

SNP =
Nitric Oxide donor




fEVs from people with ASD induce a change in gut motility
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Metabolomic analysis of f-EV

Patrick EMOND, Antoine LEFEVRE, Camille DUPUY Metabohtes
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Metabolomic analysis of f-EV
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Metabolomic analysis of f-EV
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Metabolomic analysis of f-EV
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CONCLUSION
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PERSPECTIVES

Mode of action In vivo study
Target Cell
R - Behavioural
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