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Exploring the microbiome potential

towards One Health applications
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The Life Clock

4550 Ma:

2 Ma: FORMATION OF THE EARTH

First humans

Mammals I

230-65 Ma:
Dinosaurs

| 4527 Ma:
| Formation of the Moon

ca. 4000 Ma:

First life
Land plants

ca. 380 Ma:
First vertebrate land animals

ca. 2300 Ma:
Atmosphere becomes oxygen-rich

Multicellular life
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Understanding the microbial side

s 100 trilliN
40 trillion human A S [, microbial cells

cells g (microbiota)

2 million
microbial genes
(microbiome)

Crucially important to understand the human biology, including:

= Drug response

= |nfectious disease
= (Chronic) disease
= Behaviour
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Ravel et al. (2014) Microbiome 2, 16



The gut microbiome

= A bioreactor fueled by dietary
micronutrients to produce
bioactive compounds
(environmental and host genetic
regulation)

= The intestinal microbiota
communicates with peripheral
organs in the body

= Alterations of gut microbiota are
associated with diseases
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Brain

» Stress
e Stroke

* Autism spectrum disorder |

|

~

Lung

* Allergic asthma
>

|

Liver W

« NAFLD/NASH J

Skin
* Atopic dermatitis

|

¢ Inflammation

Adipose tissue W
* Obesity J

Whole body

* Type 2 diabetes

* Systemic lupus
erythematosus

¢ Undernourishment

» Atherosclerosis

J

Schroeder et al (2016) Nature Medicine 22, 1079-1089

Debbie Maizels/Nature Publishing Group



Microbiome: the nexus of environment,
agriculture, animal health, nutrition and
human health?

A\ Pesticides resistance!

A Zoonotic infections! (f] 8§
1% f"( Food and ! N
| nutrition J| / A Cancer!

A\ Antibiotic resistance! _
A Cardiovascular

diseases!

Understanding the microbiome functioning might.be fundamental to understand the
interactions between systems that traditionally have been studied separately
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A global microbiome perspective towards
“one health”

Envlronment

Og
. . . . &9
= Recognised power of soil and plant microbiomes

In enhancing agricultural productivity (provide
nitrogen, phosphorus and other essential
nutrients, they break down pollutants and
suppress the activity of pathogenic microbes)

Bioeconomy

= Microbiome and climate change (microbes in the
oceans produce 50% of the oxygen we breathe,
and — through photosynthesis — remove roughly
the same proportion of carbon dioxide from the
atmosphere)

Diseas® \)\\)((\

= Marine bacteria, archaea, viruses and eukaryotic microbes as global primary
producers at the base of the food chain, remineralisation and deposition of carbon
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Dubilier et al. (2015) Nature 526 , 631-634



Existing microbiome intitiatives

€ 243 029 725.14
91 funded projects

-]

SEVENTH FRAMEWORK
PROGRAMME

National Microbiome Initiative (NMI)
of The White House

THE NATIONA
gg 3
y ¥
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€ 187 694 294.80
60 projects

vear’rh

microbiomep k
a healthy diet
for a healthy life

International H uman Mlcroblome Consortium ™~



Where next for microbiome research?

High
throughput
technologies

Omics and
Big data

Moving towards the “One health” concept and going beyond the disciplinary silos

Engaging new sectors and start new collaborations (i.e. biotech, food and nutrition,
cosmetics etc.)

New business opportunities for industries and SMEs
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Thank you

Pierre Meulien
Executive Director
pierre.meulien@imi.europa.eu
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