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Living in a Microbial world...

Dinan and Cryan, J. Physiol, 201



Living in a Microbial world...

Humans and other animals share an mutualistic
relationship with resident microorganisms
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Metabolic Functions:

Synthesis of vitamins

Fermentation of non-digestible dietary fiber

Salvage of ENERGY: microbiota contributes to host energy
metabolism and alter the way we store fat, how we
balance levels of glucose in the blood, and how we
respond to hormones that make us feel hungry or full.
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MICROBIOTA & NEUROSCIENCE?
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PLEASE PASS THE MICROBIOTA!!

FEACAL MICROBIOTA TRANSPLANT ~ TRANSFORMING FAT TO THIN
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v" FMT has illustrated the influence of the gut microbiota on our
METABOLIC AND MENTAL HEALTH independently of diet.

MICROBIOTA MEDIATOR OF GUT-BRAIN FUCTION A2

Many factors can both
positively as negatively
influence microbiota
composition
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Public Health Concern! Obesity & Stress
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Obesity and anxiety are public health problems that have no effective cure.
Few treatments exists and are mostly unsatisfactory.

PROBIOTICS FOR OBESITY: NOT A MAGIC BULLET! arﬁ

.’I"/_/’ Microbiota and body weight control: Weight

v watchers within?  Verch 2022

Seorons Boncaled ', Sarsh-Jese Lugh ', Acoghun Lawelie -, Rutvte Garcie-Calwertss ',
Gt Clarke ', Masnit Schettans ', St F. Oryen '

“While there are strong relationships between
body weight and gut microbiota composition
both in preclinical studies, translation is not
always there and the gut microbiota alone may
not be sufficient to exert beneficial effects in this
context.”

o]
Multiple microbiota mechanism likely needed REVIEW ARTICLE
(combining strategies) for translation of anti-  [}7din the needie in the haatack: yatematic

Identification of psychoblotics
obesity and stress-resilience effects in humans.



Microbiome-Gut-Brain Axis in Obesity & Stressd S

MOLECULAR MECHANISM
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BUGS TO DRUGS:
Pharmaceutical approach to mine microbes & metabolites
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Microbiota Metabolites as GPCR Ligands

naturce

Commensal bacteria make GPCR Hgoands

that muimice human signalling molecules
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A Microbial Drugstore for Motility
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Can gut bacteria
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Serotonin, Tryptophan

and the Brain-Gut-Microbiome Axis
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Behavioural EMects

tryptophan
hydroxylase

Aromatic AA
decarboxylase

O’Mahony, et al, Behavioural Brain Research, 2015

Microbiota modulates serotonin signalling
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Lactobacillus modulates 5HT2C expression in amygdala
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EMfects of reguiating gut microbiota on the serotonin
metabolism in the chronic unpredictable mild stress rat model
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A screening pipeline for Tryptophan metabolism

and microbiota interactions
HOST DERIVED
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Lactobacillus produces ROS, H202

Tryptophan . oot

v Hydrogen peroxide
(H202), a reactive
oxygen species (ROS)

indoleamine-2,3-
dioxygenase

O

[Marin......Gaultier, Scientific reports, 2017]
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Mining the GUT Microbiota
for 5-HT2C Receptor modulation

The 5-HT, . receptor in obesity & stress

A .
T p— March 2012 - 3B :.!_,—.L:u,? = .: — '_-.:—';
Dymamic S HT ¢ Receptor Editing in a2 Mouse Model of o
Obesity ' € o
o Aottty Gaed Gate™, s 5. iy, ety & S, i §, Grgan™ ,'"' " _*_M

| '
e - - .

v Important role in mood, motor, endocrine )
secretion, addiction and food intake.
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v' 5-HT,. is a satiety receptor e e 2

v 5-HT,; editing is implicated in obesity (kawahara,
2008; Schellekens et al. 2012 ) and stress response (Bhansali .

[Pop—
[P,

et al. 2007; Englander et al. 2005)

v Editing of the 5-HT,; receptor has been
demonstrated to lead to a decreased receptor e - - B8
functioning (Burns et al. 1997, Berg et al. 2008; Olaghere da Silva et
al. 2010). f '
v Increased editing in hypothalamus
and hippocampus of ob/ob
(leptin deficient obese mouse)




Central 5-HT, receptor editing

in Germ-Free mice
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Can gut bacteria
regulate host ghrelin?



Ghrelin and the GHSR-1a receptor
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Ghrelin and the Gut Microbiota

Gut peptides and the microbiome
focus on ghrelin
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Mining the GUT Microbiota
for Ghrelin Receptor modulation
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APC1472 has inverse agonist activity & bias

towards B-arrestin-mediated ghrelin signaling

FASEB Short.chain fatty acids and microbiota metabolites
attenuate ghrelin receptor signaling
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Translational validation of Bifidobacteria Longum APC1472 am

anti-obesity effects in overweight/obese humans
Anti-obesity effects
J Weight gain

High-fat diet fed

J Ghrelin receptor signalling

| ou ' J Leptin plasma
Coﬂecllon o J Fat Depots
P ‘a" ~ /" Glucose tolerance
J Corticosterone
N
\ EBioMedicine

ngum counters the eMects of obesity: Partial successiil

translation from rodent to human

Clinical Trials.gov entifer: ncTos042181

Bifidobacteria Longum APC1472 a novel bacteria modulatin@m

Glucose, cortisol and perceived stress in obesity

- — _‘m _O,Mfmj-“;m_mmgm}m Findings reinforce the concept
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ST v O amelioration of both via

B ' microbiome targeted approaches
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Normal fasting blood sugar <5.6mmol/L ; Prediabetic 5.6 to 7.0 mmol/L. Schellekens, et al. EBioMedicine, The Lancet, 2021
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PREBIOTIC (OligofructoseE-Inulin) reverses stress-induced
immune priming and microglia

peripheral blood mononuclear cell (PBMC)

activation in middle age

(a) MHC-I1+ Neutrophils (module
wT 5 Kk .
£3 ¢ The su 2 najor
52_¢ momin immunEMid-llfe microbiota crises: middle age is >
£2§ . o S NS
g g g 3 > Potenti/A%sociated with pervasive neuroimmune
gag: neuroin ®lterations that are reversed by targeting
ct5S d =
g z » Prebioti the gut microbiome g by
S ;
Adult. Middle-  Adult Middle- protecti ated
aged aged neuroin
Baseline 2h after acute Stress ) n
a Veseoied v S D ereaned s o e
of barveratory meara ey N by agrd b
0 4C™ s e
.. -_.ll-_...
e
- §.° as
7 vt BB e ity £
(] -, i
Y % E
25 s3
3 ~ i
R . B
] wledeh &
e .

B mw e W e vd e d ey e e e

Foodagut, clinicaltrial.gov: NCTO3852069, https://clinicaltrials.gov/ct2/show/NCT03852069
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» A randomized, single-blinded, multicentric, placebo-
controlled trial (n=106 obese patients), receiving 16 g/d
of native inulin or maltodextrin combined with dietary
advice to consume inulin-rich or -poor vegetables for 3

4 months & CR.

» Inulin supplementation in obese subjects had moderate
beneficial effect on emotional competence and
cognitive flexibility.

»>Positive responders exhibiting specific microbial signature -elevated Coprococcus levels at baseline-
were more prone to benefit from prebiotic supplementation in terms of mood.

» Positive correlation of positivity score with Bifidobacterium, Haemophilus,
IL-8, Dipeptidylpeptidase-4 (degrades incretins like GLP1) and subcutaneous fat mass,
which can predict or mediate the beneficial effects of inulin on behaviour in obesity.

»Inulin intake may improve mood in obese subjects
exhibiting a specific microbial profile.



The Pipeline: Mechanistic Mining of Microbes

[Harriét Schellekens, et al., Nutritional Neuroscience, 2022 ]

Human microbiome: Diet, precision THE IRISH TIMES
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