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You, Me, Us…

The Economist , August 18th 2012

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

Gut, skin but also in each human cell: 
mitochondria
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Grice and Segre, Ann Rev Genomics Hum Gen, 2012

SKIN MICROBIOTA: MANY BIOTOPES
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ZOOM: EACH INDIVIDUAL HAS THEIR OWN MICROBIOTA FINGERPRINT

Kong et al, Genome Res 2012

Interpersonal variation of the skin microbiota
The microbial distribution of four sites on four 
healthy volunteers 
(HV1, HV2, HV3 and HV4)
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• The human body contains 2 to 5 times more bacteria than
human cells (1013 cells and 2 to 5.1013 bacteria)

• 103~106 bacteria inhabit each cm2 of skin.

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

• 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

The NIH HMP Working Group et al. 
Genome Res. 2009;19:2317-2323

All in contact with tissue
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Select 
specific rRNA for Bacteria.

(16S rRNA)

Identify Bacterial landscape 
of the sample area

Shannon diversity index

Quantify the bacterial diversity 

Strippingswabs
Biopsy

Axenic conditions ensure 
only skin flora is collected

Microbial Community Description

Adebiotech - MBIO 2018    Mercurialis Biotech



High Low

Healthy

AD
UAF skin

AD 
AF skin

Pso
UAF & AF

5 4

WHAT IS THE SHANNON DIVERSITY INDEX?

Fore arm

3

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

Stable Unstable
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SKIN DISBIOSYS AND BACTERIA LANDSCAPE
COMPARISONS: SOME PUBLISHED EXAMPLES

Acne Greasy Skin Atopic Dermatitis Dandruff

Same sampler Same sampling method Same Pipe Line 

N ≥ 30



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

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

MICROBIOTA CARTOGRAPHY ON ACNE AFFECTED SKIN 
SURFACE (LA ROCHE-POSAY) PR B. DRÉNO / S. SEITE

Clinically
unaffected skin 

UAF

Papulo-Pustule: IL

Closed or open Comedone: NIL



BACTERIAL PHYLA ON THE SKIN SURFACE IN ACNE-AFFECTED PATIENTS

Similar profile on the 3 skin sampled areas
There is NO difference with severity of the pathology 

(GEA-2 or 3)

closed or open comedones
(NIL) 

Papulo-Pustules (IL) Unaffected skin (UAF)

Adebiotech - MBIO 2018    Mercurialis Biotech



Healthy - cheeks

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).

Acne - cheeks

MAIN BACTERIAL PHYLA DIFFER FROM NORMAL HEALTHY SKIN
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ERYTHROMYCIN VERSUS EFFACLAR DUO  

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

u 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

UAF
2

31

2

31

Dermocosmetic
application

Effaclar

Erythrogel

(4% Erythromycin) 
application

NIL

IL
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BACTERIAL GENUS ON THE SKIN SURFACE: GREASY (N=119)

Hyper

Seborrheic

Normo

Seborrheic

GREASY SKIN: LESS ACTINO MORE STAPHYLO
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ATOPIC DERMATITIS (N=55) LA ROCHE-POSAY
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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



SYNTHESIS: WHAT CAN INFLUENCE SKIN 
BACTERIAL LANDSCAPE

Distribution of pH and temperature of a healthy human skin

Data not published

Scalp
Min 3,66 – Max 6,51
Avg:  5,7 N=81

Cheek
Min 3,60 – Max 6,6
Avg:  5,1 N=81

Armpit
Min 3,70 – Max 6,7
Avg:  5,1 N=81

pH

Scalp
Min 30,2 – Max 34,6
Avg:  32,7  N=81

Fore Head 
Min 30,3 – Max 34,1
Avg:  32,3 N=81

Armpit
Min 28,9 – Max 36,2
Avg: 33,7 N=81

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

landscape of the skin 
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“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

TO SUMMARIZE:



WE ARE AT THE BEGINNING OF A NEW UNDERSTANDING OF SKIN BIOLOGY

microbe-host microbe-microbe

disease

chronic disease
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altered skin microbiota 
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Schommer NN., and Gallo RL.  Trends Microbiol 2013
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Thank you for your attention


