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GUT MICROBIOME LEADING THE WAY

From Scientific Communities = Growing limplications in Human Health
to Public Awareness
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GUT MICROBIOME LEADING THE WAY

From Scientific Communities
to Public Awareness
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THE MICROBIOME

(« You are nof human,
you are a walking colony, ... »

J Raes (TED)

> 99% of our gene
> 50-90% of our cells

> 367 of the small molecule in blood
transit from the gut microbiome
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Click on a label for more information
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CHALLENGE OF STUDYING SKIN MICROBIOME
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‘-J’ Hair follicle

Chen et al. (2018 ) Nature

Intestmal crypts - : Sweat gland
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MAPPING THE MICROBIOME

= DNA sequencing technologies = Glossary
PCR Amplification Metagenomics
02 0 oy > adiversity (Shannon):
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5 > Bdiversity (Bray Curtis).

Sequence amplicons

A Dissimilarity in the microbial community
e @ @ 9 between samples
Kingdom Bacteria Species
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SKIN MICROBIOME
SHAPED BY BODY SITE & INDIVIDUAL
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. Propionibacterium spp.
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. Staphylococcus spp.
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Influenced by

= Host Physiology
= Lifestyle

= Immune system

= Environment

Byrd et al. (2018) Nature Reviews Microbiology
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SKIN MICROBIOME IN BALANCE

Microbe- * PSMs Pathogen
Metabolism — :?&ﬁm ikl ! invasion
= Structural
components ﬁ
Bacteria /  Microbe-
. V"_TUS Funghi Epithelial Crosstalk

* Triglycerides
'V'V‘agxy;cholesterd Microbe-

esters Immune
* Squalene Crosstalk
* Neuropeptides,

androgens

* Cytokines, AMPs

* Bicarbonate ( L A ¢

« AMPs {anaerobic) = tokine / J
* Immunoglobulins =3 ¢ -

* Cytokines Dendi R

Cutaneous nerve
Copyright, by courtesy of Luc AGUILAR
& Magali MOREAU

Chen efal. (2018 ) Nature



L) SKINALLIANCE

IN DERMOCOSMETIC SCIENCE

SKIN MICROBIOME AND DISEASES

= Atopic Dermatitis = ACne = Dandruff

> Loss of Microbe diversity > Change pf bacterial > Ove.rlood of fungi (M.
5 g , communifies resfricta)
. aureus in occurrence : 2.
and severity of flares > f acnes phylotypes linked > Dy:SbIOSIS. .
O severity S. epidermidis/ C. acnes
> Staph involved with
symptoms?

Fitz-Gibbon et al., JID, 2013
Hannigan et al., CSHL Persp. In Medicine 2013
Flores G. et al, JDD 2014

Copyright, by courtesy of Luc AGUILAR & Magali MOREAU Clavaud et al., PlosOne 2013; Exp. Dermatol 2015
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SKIN MICROBIOME AND DISEASES: ) SKIN,
EARLY EVIDENCE

= Psoriasis = Rosacea

> Decrease diversity

> |Increased diversity

> Decrease in immunoregulatory
bacteria S. epidermidis and C.
acnes

> Higher colonization S. aureus

Chang et al. (2018 )Microbiome
Copyright, by courtesy of Luc AGUILAR & Magali MOREAU Zaidi AK, et al . (2017 ) Exp Dermatol
Seite et al. (2018) EADV
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IMMUNE SYSTEM AND SKIN MICROBIOTA:

A CONSTANT CROSSTALK

= Homeostatic Immunity

Qicrobiota
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= |Inflammation and Dysbiosis

Epidermis

Dermis

= 0
@ Antigen- @Tﬁf cell
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Byrd et al. (2018) Nature Reviews Microbiology



SKIN MICROBIOME AND DISEASES
= Urban exposures and allergies

Copyright, by courtesy of Luc AGUILAR & Magali MOREAU
Huang YJ et al., (2017) J Allergy Clin Immunol



SKIN MICROBIOME, URBAN LIFESTYLES B (@) SKINALLANCE
AND ALLERGIES

= Urban and rural lifestyle 2 Environmen’rol .microbes on skin
linked to allergic symptoms
A B o
P
(b) o 3 @ UR.,
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£ S o | Ry
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5 Prevalence of
. . L URBAN
(in 275 children & teenagers) - Hfestye allerglc symptoms

Lehtimaki J et al., Sci Rep. 2017,
Lehtimdki J et al., PNAS 2018
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SKIN MICROBIOME, URBAN LIFESTYLES SR
AND ALLERGIES

= Urban Exposures of pollutants

mLow MHIigh

1-OH-Anthracene
1-0

pyrene - H-Ne(lfh
phenanthrene 0.64 1-OH-Phenanthrene
1-OH-Pyrene

nicotine

[1,2,3-cd pyrene 2-OH-Fluorene

fluorene 2-OH-Naph

fluoranthene 2-OH-Phenanthrene

cotinine 3-OH-Fluorene

—_—

LR
L
-

|

o 1
3 .
-

=z

3-OH-Phenanthrene

e 111 | )

chrysene

Benzo g,h,i perylene 4-OH-Phenanthrene

benz a anthracene 9-OH-Fluorene

B k fluoranthene 9-OH-Phenanthrene

B b fluoranthene acenaphtene
B a P anthracene acenaphtylene

(Clinical Study, China, n=200, >10 yrs exposures)
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SKIN MICROBIOME, URBAN LIFESTYLES O RN

AND ALLERGIES

Skin microbiome correlates = Skin Enriched with
with urban exposures environmental microbes
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FROM DESCRIPTION TO CAUSATION ) SKINALLANGE
& MECHANISM

Copyright, by courtesy of Luc AGUILAR & Magali MOREAU
Huang YJ et al., (2017) J Allergy Clin Immunol
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= Develop diagnostic tools

Copyright, by courtesy of Luc AGUILAR & Magali MOREAU



) SKINALLI/—\NCE

IN DERM( SMETIC SCIENCE

HOW TO MODULATE THE SKIN MICROBIOME?

PREBIOTICS PROBIOTICS POSTBIOTICS STRAIN SPECIFIC ANTIBIOTICS
] [
Smart /
Designer
- Probioti
%O (DC:) ) cuo Probiotic oY

PREBIOTICS TRANSPLANT CONSORTIUM STRAINS POSTBIOTICS | ANTIBIOFILM PHAGES DFE’;:\?SII\EISES

Molecules: sugars, Defined
fibers promoting Hundred of strains, composition of
growth of undefined mulfiple strains
beneficial composition with functional
bacteria intent

Strain, pure Metabolic ! Molecules
culture by-products of disrupting

+/- synthetic microbiome that pathogenic
biology affect host biofilms

Viruses infecting Enzymes
& killing strains produced
of bacteria by phages

Copyright, by courtesy of Luc AGUILAR & Magali MOREAU
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POSTBIOTIC

POSTBIOTICS > Using Short Chain Fatty Acid to regulate inflammation

,, & £ Sodium Butyrate (SB) attenuates an
ongoing skin hapten-induced
contact hypersensitivity

%%@

POSTBIOTICS

Metabolic

Increase in ear thickness [cm 3]

by-products of

m'cé?fggﬂg:fhm PosCo NegCo SBs.c. SBs.c. SBtopical

after Challenge
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Schwarz et al. (2017) JID
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PRE- AND POSTBIOTIC

- . .
PREBIOTICS POSTBIOTICS Foster Growth of beneficial bacteria

> Control /balance the community metabolites

Oo* P
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fibers, promoting by-products of E 5l 2 S. epldermldls
growth of microbiome that
beneficial affect host S N Reduce C. acnes
bacteria a
0 T
- Sucrose + Sucrose
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Wang et al. 2016 International Journal of Molecular Science
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VIROME & PRECISE MICROBIOME . h s
MODULATION
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Viruses infecting
& killing strains
of bacteria
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TRANSPLANTING MICROBES TO TREAT ATOPI R SKINALLANCE
DERMATITIS

PROBIOTICS = §. hominis & epidermidis CONS
transplantation (AMT)

Propionibacterium
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