Gut microbes and cardiometabolic
risk factors : Akkermansia as novel
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An extended view .of ourselves...

1to 10 fold more microbial cells than human cells

Metabolic and biological functions
that cannot be performed by our human metabolism
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Gut.microbiota.and . diseases

Gut Microbiota

Nagpal et al Front, Med., 23 June 2014
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When gut.microbes.talk.to.organs
Anxiety Pain Autism
Depression Multiple
sclerosis
Obesity Cardiovascular
risk
s sTUICL Montiel-Castro et al Front. Integr. Neurosci. 2016 LDR? k) /Klj

12/1/2016

FACT: .Gut .microbes are different .during
metabolic disorders

How do microbes interact with host cells?

w2

Fat.cells




Gut microbiota derived
compounds acting as triggering

factors?
_______ o
Bacterial e ‘& b ==
LPS spae” B

Low-grade Inflammation

| Metabolic endotoxemia

UCL 7
l}?ﬁTSLDR! Cani et al Diabetes 2007 - {%/ ey

12/1/2016

Leaky.gut.syndrome
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Bacterial .toxins stay.in.the
Healthy .gut




Leaky .gut.syndrome
Or.Gut permeability
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Causal role of the gut
microbiota-?
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High-fat dlet |nduced changes.in.Gut.Microbiota

Control diet Diet-induced obesity
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Gut microbiota derived compounds
acting as triggering factors?
Fatty acids composition is crucial!
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FACT: AMATIER.QF NUTRITION

Excess of alcohol
Excess of fat
Excess of sugars

Lack of « prebiotic »
fibres

Undernutrition

Lack of omega 3 PUFA

Jargeted approach

Changing gut microbes
to improve health?




More-than-20 years .ago.in
Belgium at.UCL Brussels....

Jhe prebiotic .concept
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The prebiaotic.concept was.born more.than-20

years ago!
Dietary Modulation of the Human Colonic Microbiota:
Introducing the Concept of Prebiotics
GLENN R. GIBSON anp MARCEL B. ROBERFROID®"

MRC Dunn Clinical Hutrition Centre. Cambridge, United Kingdom and
“thnite de Biochimie To went des Sciences

Pharmaceutiques, Universié wu":m de Louvain, Brussels, Belgium L
Revision accepted 20 December 1994, Prebiotics

Bifidobacteria

Non-comprehensive .list .of -targets .of
prebiotic-induced microbiota.modulation

Low grade
inflammation
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Serendipity, the case:
« Akkermansia »
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Prebiotic.feeding.changes numerous
taxa.and.functions

ORIGINAL ARTICLE

Microblome of prebiotic-treated mice reveals novel
targets involved in host response during obesity

and diabetes

iota and Glucose and Lipid
Genetic Obese and

Responses of Gut Mi
Metabolism to Pre

Everard et al ISME J 2014 epub ahead of print April 3th

Everard et al Diabetes 2011

Prebiotics
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Akkermansia muciniphila was }_>. t‘a‘

Increased by about 100 fold Vel
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Akkermansia muciniphila

Isolated in 2004 by

Prof. W de Vos
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In mice

¥ A. muciniphila

A A. muciniphila
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SCIENTIFIC REPg}RTS

Akkermansia muciniphila inversely
. ) correlates with the onset of
Fatty oxidation inflammation, altered adipose
; — tissue metabolism and metabolic
[browni ngE disorders during obesity in mice
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Bacteria, . metabolism and.inflammation
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POC preclinical studies
Akkermansia muciniphila

Cross-talk between Akkermansia muciniphila and
intestinal epithelium controls diet-induced obesity

Prof. W de Vos.
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Akkermansia.muciniphila
Reinforces gut barrier function

m C‘O)) ?ﬁ 2 Mucus layer thickness

2 Antimicrobial peptides
2 Specific bioactive lipids (2-0G,
2-AG, 2-PG, OEA)
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Akkermansia positively .correlates with
the number.of.L-cells

the bloom in Akkermansia muciniphila
was strongly and positively correlated
with the L-cell number (r =0.72; P =
0.01)

Propionate producer!!

Stimulation of GLP-1
u/ﬂv.
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Akkermansia.muciniphila.is strongly affected
by nutritional choices .and drugs!

Polyphenols Fish oils ==
Crosstalk between Gut Microbiota
and Dietary Lipics Aggravatos WAT
2015 Inflammation through TLR Signaling

2015

2% Metformin

Diatary Polyphaencis Promota Growth
of the Gut Bacterium Akkermansia

Diet-induced Metabakic Syndrome

e
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_— A Gut barrier function
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Akkermansia,.obesity .and.type 2.diabetes

Gut microbe may fight obesity and diabetes

Bacturum hes 1o reguisie matsbosam i mice

12/1/2016

Clinical Data have shown...
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FACT: Akkermansia.is .a.potential .novel
Candidate!
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Akkermansia.is apotential novel
Candidate!

Akkermansia muciniphila

Akkermansia muciniphila

But many problems
remain io be solved
before aPoC.in
Humans .

The major.issues:

\/Preferred growth medium of Akkermansia
contains animal-derived compounds (i.e.
mucus)!  Strongly limits the translational
approach for human test...

+ Akkermansia is relatively sensitive to oxygen!
We need to culture Akkermansia at a very high

level and find a way to store/deliver the
bacteria

12/1/2016

11



LETTERS

nature,, .
medicine

A purified membrane protein from Akkermansia
muciniphila or the pasteurized bacterium improves
metabolism in obese and diabetic mice

Hubert Plovier', Amandine Everard'#, Céline Druart'#, Clara Depommier'#, Matthias Van Hul', Lucie Geurts!,
Julien Chilloux?, Noora Ottman®”, Thibaut Duparc?, Laeticia Lichtenstein®, Antonis Myridakis?,

Nathalie M Delzenne!, Judith Klievink®, Arnab Bhattacharjee®, Kees C H van der Ark?, Steven Aalvink®,

Laurent O Martinez!, Marc-Emmanuel Dumas?, Dominique Maiter®, Audrey Loumaye®, Michel P Hermans®,
Jean-Paul Thissen®, Clara Belzer’, Willem M de Vos** & Patrice D Cani'

Published 28 November 2016 at 5pm

Hilibert Plovier
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A synthetic . medium reproduces the effects .of
the mucus rich medium
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Pasteurised Akkermansia.stop .the
development .of obesity
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Pasteurised Akkermansia stop the
development of obesity
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Plovier et al Nature Medicine 2016 -

Pasteurised Akkermansia.reduces adopocyte
size and.increases energy excretion
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Pasteurised Akkermansia.stop .the
development .of type.2 diabetes and.insulin
resistance
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Akkermansia.is efficient as the pasteurized

The protein Amuc_1100*.isolated .from

bacteria
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Plovier et al Nature Medicine 2016 -

All forms .of Akkermansia.and Amuc_1100*
improve.hepatic.insulin sensitivity
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The protein Amuc _1100* and pasteurised
Akkermansia.abolished gut permeability
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The future: using molecules from bacteria
that exhibit therapeutic properties
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Pasteurized Akkermansia.and.the protein Amuc-
1100.have therapeutic actions.on several

cardiometabolic risk factors

N Glucose
N Type 2 diabetes

gl
P Gut barrier |
A Antimicrobial peptides

N Cholesterol

N Fat mass
ll:T_ A Inflammation
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Akkermansia.and.the component completely
block the.leaky .gut syndrome
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In.humans?
First administration .of
Akkermansia muciniphila

Akkermansia muciniphila

Loura Huskonen & Willem M e Vos
UCL -
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PoC.in HUMANS
Akkermansia.safety .and .effects.on.markers .of
diabetes and.cardiometabaolic risk-factors

Microbes4U
BMI 2 25, insulin resistance and metabolic syndrome
Randomized, single-blind, parallel, placebo-controlled

3months
100 subjects
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(35 s
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The future is inside!
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In gut we trust ©

Follow on u @MicrObesity
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