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This study highlights the role of genetics in establishing the microbiome, help us understand the role of the 
microbiome in autism and if probiotics may helpful in a subset of affected individuals.

We can we can advance the hypothesis that there is a close link between microbiome in the gut and the synaptic regulation in specific 
brain regions. 



Influence on stress, 
anxietry, mood, behaviour, 
learning, memory, pain …

Influence on weight, appetite
and energy homeostasis, 

microbial balance …
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Deleted area

97 individuals recruited into microbiome study. 
 51 individuals with chromosome 16p11.2 

deletion and 46 siblings 

Gut microbiome analysis

Chromosome 16p11.2 deletion

- Mice samples 
(n=99  M=50; F=49) 

- Mice samples (n=100) 

- Human samples 
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The Gut-Brain Axis concept …16p11.2 Deletion Microbiome Project 

Why would we expect a role for microbiota in ASD ? What would be the role of microbiota in the establishment of ASD ?

https://simonsvipconnect.org/participate-in-research/other-vip-
approved-research-opportunities/16p-microbiome-project.html

How does the gut influence the brain in ASD ? 
Is this Gut- Brain Axis dysregulated in ASD ? 

Can genetic susceptibility to autism induce 
dysregulation of the microbiome?

Présentateur
Commentaires de présentation
Autism is a pathology of genetic neurodevelopmental disorders, the main characteristics of which are impairment in reciprocal social interaction and communication, restricted and stereotyped patterns of interests and activities, associated with mental retardation and epilepsy. 

Recent studies have highlighted a possible role for microbiome dysregulation in the development of ASD
Gastrointestinal issues are a major comorbidity with ASD
Many of the environmental factors that have been connected with ASD involve activation of immune system. 
The microbiome regulates activation of the  immune system.
Microbiome releases chemicals that affect the brain
Microbiome has been suggested a mediator between environment and development of ASD

Each of us have a unique fingerprint of microbiota diversity 
They live in symbiosis with man
This unique microbiome fingerprint starts at birth
Is influenced by diet, life experiences, environment, genetic … where we live … 
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Correlation GABR expression / L. reuteri
in hippocampus of Females (*) p<0,05 

 

GABRA1 R* = 0,525 / GABRA2 R* = 0,723 /
GABRB1 R* = - 0,500

Dysregulation of Lactobacillus (Lacto) and
L. reuteri (Lr) expression

Dysregulation of GABRA1, GABRA2, GABRB1 gene expression in brain 

Dysregulation of oxytocin gene expression in PFC, hippocampus and 
hypothalamus

Why Lactobacillus reuteri ?

Promotes social behavior, link with stress, behavior, oxytocin, GABA, GABR and autism 

Lactobacillus produces and secretes GABA and increased Lactobacillus has been associated with more GABR  regulates GABR expression in brain

Autism and oxytocin // GABA and oxytocin  role in social and emotional behaviors

Dysregulation of immune system in blood of both 
females and males
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GABRA1(GA1)
GABRA2(GA2) 
GABRB1(GB1)

GABRB1

PFCHippocampus

changes levels of GABR subunit gene 
expression and GABRB1 protein levels in brain

Behavioral 
studies

- In females reduce 
repetitive behaviors, 

without affecting social 
deficits and anxiety 

behavior significantly

Females
Males

- In males attenuate 
social deficits and 
reduce repetitive 
behaviors, without 
affecting anxiety 

behavior 

Gavage for 4 
weeks

Lactobacillus 
reuteri

Behavior test for 1 week

Social Behavior Open field Elevated plus mazeMarble burying

Females and males Shank3 
KO and controls mice 

Repetitive Behavior Hyperactivity and anxiety

Treatment with L. reuteri 
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Présentateur
Commentaires de présentation
Treatment of males Shank3 KO mice with L. reuteri attenuate social deficits and reduce repetitive behaviors, without affecting anxiety behavior (*) p<0,05
- L. reuteri treated mice displayed significantly less time in the empty chamber. 
 - L. reuteri treatment induced a significant preference for sniffing the stranger container versus the empty container. 
Treatment of females Shank3 KO mice with L. reuteri reduce repetitive behaviors, without affecting social deficits and anxiety behavior significatively (*) p<0,05
- no preference for either social or empty chamber and L. reuteri treatment had no significant effects. 
- no preference for sniffing zones before or after treatment with L. reuteri. 
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