Skin Microbiota Landscape: Cause or consequence ?
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The Catholic church’s unholy mess

The Paul Ryan: the man with the plan
E conomis t Generation Xhausted

You’ Me’ US... ;hm ;m :";emymp

M|crobes maketh man

« People are not just people.
They are an awful lot of microbes, too »

Gut, skin but also in each human cell:
mitochondria

The Economist, August 18th 2012
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A NEW ORGAN: MICROBIOTA HARBOURING ON OUR SKIN.
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YOUR BODY IS A PLANET
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the sealp als nful bacteria. As Cynthia
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THE BACTERIAL POINT OF VIEW:

5 HEAD LICE Pediculus humanus eapitis
(the head louse) has been around for a
fong timo: Ono ancient louse ogg has
beon found AttAchHd 1o @ Ktrand of hair
10,000 yoars oid. The fiat, wingless
Insocts are tiny (betwaen one and two
millimetars 1ong —less than a tenth of
an inch), suck on human blood, and
comont thoir eans, oF Nits, 16 our hair.

7 DEMODEX MITES A

little arthropod most likely

livos in the follicles of

your oyolazhos, oating,

mating, breeding, snd

raroly loaving — except

Pporhaps for a sporadic

MghItime walk wround

your face. Demodex

mites —cigar-shaped,

KIumpy-legged parasitos

about 0.3 millimeter long —infest
about 20 percent of people under 20.
Thoy o more Iikoly to infact us a9 we age,
20 nearly all eldeorly people carry them

8 SHINGLES Once you have had chicken pox, the vins,
callod varicella-zostor, stays ingide you forover, lying
dormant in nerves near the spinal cord. Stress, aging,
or.a weakened Immune system may reactivate the
virus, which can then slink along norve tracts,
cauning porsistont pain and nasty skin rashes —s
condition known as shingles. Research suggests
that widdespread vaccination against chicken pox,
naw common In the United States, miy bead 10 »
significant increase in ahingles smong the elderty.

6 DENTAL STREPTOCOCCUS If you
don't brush regularly, you probably
have a biofilm of bacteria 300 to 500
colls thick on the surface of your
toeth. The dominant species in this
dental plague ore Streptococcus
sanguis and §. mutans, Even if you
brush diligently, thoso bacters will
il be there: They arive soon after your
ath do and stay until thoy fall out. The
Dactorin fermwnt sugars and secrete gluoy
polymers that form the basis of plague

9 FOSSIL VIRUSES About /12 of
OUT QENOMO CoNSists of strotches
Of DNA from viruses that infacted our
ancestors milions of years ago. According
to epidemiologist Proscott Doininger of Tulane
University, these and other parasitical, selt-replicating
piocos of DNA have cvolved with us and can insart
coplas of themselves into our gonome, leading to
MULAtIoNS that M3y cHUEo now genotic dicoasos.

0 STAPHYLOCOCCUS On sverage, tho skin
aupports sbout 1 trillion bacterla. The most common
include staph, Stroptococeus, and
Corynabactarium, which metabolize
swaat to produce body odor.

Microbiologiat Martin Blaser
of the Now York University
School of Medicine
soquonced the DNA

of bacteria from the
forsarms of six people

and discovered 182
soparate specios of
bacteria. Most of those
bactoria actually help to
Koop tho skin hoealthy by
compating with dangerous
pathogens for nutricnts. As
Blasor oxplaing, *1 would hate
20 Hve without them.”
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SKIN MICROBIOTA: MANY BIOTOPES
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Grice and Segre, Ann Rev Genomics Hum Gen, 2012
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ZOOM: EACH INDIVIDUAL HAS THEIR OWN MICROBIOTA FINGERPRINT
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Nature Reviews | Microbiology
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SKIN MICROBIOME: OUR SECOND GENOME

- The human body contains 2 to 5 times more bacteria than

All in contact with tissue

e 103~106 bacteria inhabit each cm? of skin.

e The most abundant microbe represents less than 1% of the total microflora.

e To date, more than 500 bacterial species have been detected on healthy skins,
potentially expressing more than 3,5 millions of genes

* A holistic view versus a targeted view: no bad, no good bacteria
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Airways
14%

Skin
21%

Oral
26%

The NIH HMP Working Group et al.
Genome Res. 2009;19:2317-2323
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SAMPLING AND ANALYSIS PROTOCOL
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WHAT IS THE SHANNON DIVERSITY INDEX?

Shannon Index (H) = - Z p;1np,
=1

Based on the species richness (the number of species present)
and species abundance (the number of individuals per species

Fore arm

AD Pso AD
UAF skin UAF & AF AF skin

Stable Unstable

Healthy
5 4
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SKIN DISBIOSYS AND BACTERIA LANDSCAPE
COMPARISONS: SOME PUBLISHED EXAMPLES

Same sampler Same sampling method Same Pipe Line

N230

Acne Greasy Skin Atopic Dermatitis Dandruff
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MICROBIOTA CARTOGRAPHY ON ACNE AFFECTED SKIN
SURFACE (LA ROCHE-POSAY) PR B. DRENO/S. SEITE

» Does the microbiota of papulo-pustules and of comedones differ and differ from adjacent
unaffected skin?

» Does the microbiota of superficial acneic skin differ from a normal healthy skin?
» How an antibiotic changes the bacterial landscape compared to a dermobiotic ?

Clinically
unaffected skin

UAF

Closed or open Comedone: NIL



BACTERIAL PHYLA ON THE SKIN SURFACE IN ACNE-AFFECTED PATIENTS

Unaffected skin (UAF) closed or ol(alsn-;:omedones Papulo -Pustules (IL)
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MAIN BACTERIAL PHYLA DIFFER FROM NORMAL HEALTHY SKIN

Acne - cheeks Healthy - cheeks
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M p_ Bacteroidetes
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® Other

Versus healthy subjects, skin surface of the cheeks of acne patients showed an
over-abundance of Proteobacteria (p=0.0003) and Firmicutes (p=0.023) and an
underrepresentation of Actinobacteria (p<0.0001).
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ERYTHROMYCIN VERSUS EFFACLAR DUO

¢ Can the microbiota of acne-affected skin be modified after
applying a topical antibiotic or a specific dermocosmetic?

¢ The answer is clear:

= Same efficacy: acne resolution in both cases
= Different bacterial landscape after treatment

= Long lasting effect with the dermocosmetic
= Shannon index higher with dermocosmetic

Erythrogel Dermocosmetic
application

(4% Erythromycin)
application Effaclar
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BACTERIAL GENUS ON THE SKIN SURFACE: GREASY (N=119)
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GREASY SKIN: LESS ACTINO MORE STAPHYLO
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We have dramatically
increased the efficacy:

- PAMs production by
keratinocytes induced by
Vitreoscilla filiformis to

decrease Staph.

- We added Mannose to
increase the keratolytic
Xanthomonadaceae
familly (Stenotrophomonas)

- We increased water
proportion to increase aw
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ATOPIC DERMATITIS (N=55) LA ROCHE-POSAY
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SYNTHESIS: WHAT CAN INFLUENCE SKIN

> BACTERIAL LANDSCAPE

We have seen that : antibiotics, water, sugar, dead and surely living
bacteria (MIT/Cholera), chemicals can influence dramatically the bacteria
landscape of the skin

e Scalp Scalp
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Distribution of pH and temperature of a healthy human skin

Data not published
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"First of all, I'd like to thank the bacteria..."
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TO SUMMARIZE:

“Everything is everywhere, the environment selects”

Said the Dutch microbiologist Martinus Beijerink
(1851-1831)

Change the skin environment and you change the bacteria
landscape, It is what makes the cosmetic for centuries

without knowing it
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WE ARE AT THE BEGINNING OF A NEW UNDERSTANDING OF SKIN BIOLOGY

M

genetic predisposition
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stress
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D ! \ .
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chronic disease

Thank you for your attention
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