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In the US, three in ten children are now born to women with
prepregnancy obesity, presenting a mental health challenge
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Adapted from The New York Times, 2017; NYT Source: Institute for Health Metrics and Evaluation.

The growing prevalence of maternal diet-associated obesity
IS a serious mental health concern because it predisposes
affected children to neurodevelopmental disorders,
including autism spectrum disorder (ASD)

Panjwani et al., Austism Res (2019); Reviwed in, Davis, Obstet Gynecol Surv (2020); Godfrey et al., Lancet Diabetes Endocrinol (2017); Di Gesu et al., ... Buffington, Neurosci Res (2021)



ASD is highly heritable; however, a growing body of evidence suggests
that gene-environment interactions contribute to neurodevelopmental
pathology and maladaptive behaviors in ASD
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de la Torre-Ubieta et al., ... Geschwind, Nat Med (2016) Bilbo et al., ... Tran, Exp Neurol (2018)



Maternal HFD consumption throughout pregnancy and lactation
induces social dysfunction in male offspring
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Co-housing resolves MHFD-induced dysbiosis of the offspring
gut microbiome and rescues social dystunction phenotype
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Precision reconstitution with human breastmilk isolate
Limosilactobacillus reuteri-6475 rescues MHFD offspring social deficits

Species of interest Fold Change MRD/MHFD
Lactobacillus reuteri 9.24 £+ 0.65 -
Parabacteroides distasonis 563+1.17
Helicobacter hepaticus 2.84 + 0.61
Bacteroides uniformis 2.65+0.56
Olsenella unclassified 1.90 £ 0.38
Collinsella unclassified 1.75+0.48
Bifidobacterium pseudolongum 1.71+0.27
Lactobacillus johnsonii 1.43 £0.40
01 5 10
3-Chamber
w250 *-ﬁf _— ® MRD (n=10) 9
g 200 o . ® MHFD (n=10) =
aQY\ = & o MHFD + L. reuteri (n=9)
O e 10§ +
= 290 | 5 ‘ 0 R
\ 5100{¢ &8 o t ™
t L. reuteri _§ 50 ’ =
— £
0L—- — —
DN AN /N +
Qe? K& K@ e
‘06:)‘)% Q/&o‘)% Q/&o‘)% % %
NSERNER i

Buffington et al., ... Costa-Mattioli. Cell (2016)




Part I: Remaining Questions

« Can L. reuteri also rescue autism-like phenotypes
in genetic and/or idiopathic mouse models for ASD,
or is the rescue specific to MHFD offspring?
« Sgritta et al., ... Costa-Mattioli, Neuron 2019
« L. reuteri rescues social deficits in genetic (Shank3B=),
idiopathic (BTBR), and environmental (GF) models for ASD
« Buffington, Dooling et al., ... Costa-Mattioli, Cell 2021
« Cntnap2-- model for ASD, case for considering the holobiont

 What is the mechanism by which L. reuteri rescues
social dysfunction in mouse models for ASD?
« Sgritta et al., ... Costa-Mattioli, Neuron 2019
 The L. reuteri-mediated rescue depends on ...
1. Integrity of the vagus nerve
2. Oxytocin receptor (OXTR) expression in dopaminergic neurons
« Buffington, Dooling et al., ... Costa-Mattioli, Cell 2021
* L. reuteri restores tetrahydrobiopterin synthesis in Cntnap2-'-




Part I: Remaining Questions, cont’d.

* Given that L. reuteri rescues social dysfunction in
multiple mouse models for ASD of diverse etiology,
could we be back to Square 1 in our goal to understand
how maternal HFD consumption leads to adverse
neurodevelopmental and behavioral outcomes in offspring?

« Di Gesu, Matz et al., ... Buffington, Revision under review
 What is the mechanism by which L. reuteri rescues
social dysfunction in mouse models for ASD?

« Di Gesu, Matz et al., ... Buffington, Revision under review
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Therapeutic targeting of the gut microbiome is a promising approach to
the prevention/treatment of adverse neurodevelopmental outcomes

Maternal Microbial Offspring Neurodevelopment and
Community Ecology Behavior, Mental Health Outcomes

Di Gesu et al. ... Buffington, Neuroscience Research (2021)
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