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Sun-exposure and Skin

% Photoprotection is now a major issue in public health to prevent sun damage including photoaging and cancer
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Skin ecosystem and Sun-exposure

Nat Rev Microbiol. 2011 April ; 9(4): 244-253. doi:10.1038/nrmicro2537.

Skin has its own unique ecosystem consisting of millions of bacteria, fungi, The skin microbiome

and viruses. _ _ _
Elizabeth A. Grice and Julia A. Segre

The composition of these communities depend on skin characteristics,
host and environmental factors.

Skin microbes may contribute to noninfectious pathologies like atopic
dermatitis, psoriasis, rosacea and acne.

Skin microbes tend to maintain a state of equilibrium, thereby protecting
the host from microbial pathogens.

«Virus  « Bacterium = Fungus ﬂ Mite }
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SPF50+ Simulated solar
sunscreen irradiation
I ——— Full spectrum
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Multi-omics approach

» Impact of sun-exposure on skin ecosystem (skin, SSL and microbiota)

Metagenomic
I —

- 16S
- ITS

| Metabolomic |

Data processing

- NMR and

MS ESI+
MS ESI-

Statistics

- Skin barrier lipids
- Global lipidomic _
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Indoleacetic acid
Uric acid
Tyrosine

Acetate

Pyroglutamic acid

Octanoic acid

Formate

Thymidine

Methanol

Urocanic acid

Pyroglutamate

Ornithine

Ornithine & lysine

Caprilic acid

Valine & Propionate

Glucose+maltose

Glycerol

Cortisol =

Valine=

Lactate =

Serine=

Azelaic acid =

Xanthine adduct =

Tryptophan =

Phenylalanine =

Phosphorylcholine =

Glycerophosphocholine =

Glutamate

Xanthine

Acetate

Octanoate

Formate
Choline
Methylxanthine

Betaine

Maleic Hydrazide

Glutamine & methionine

Leucine

Panthenol

Panthetonic acid

Threonic acid

Xanthosine

Riboflavin

Methionine
Methylguanine
Isoleucine
Histidine
Hypoxanthine

Glutamine

Succinyladenosine
L-Alanine
N-Acetylputrescine
Glutathione

I
Untreated + SSR SPF50+ sunscreen + SSR
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Up to 50 metabolites modulated with SSR, SPF50+ sunscreen prevents major metabolic modulations
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Metabolomic analysis

Bonferroni corrected p-value
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Glutamate metabolism 2,60E-03
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Valine, leucine, and isoleucine metabolism 2,68E-02
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New insights: Barrier Function

Filaggrin Degradation

’ Metabolomic data / \_

l Histidine l Glutamine
SSR exposure SPF50+_SSR exposure J J
Acetate 1.80 ns T Cis-urocanic acid Trans-urocanic acid T l PCA
Acetate (surface) -0.53 Oxydative stress Natural UVB Filter
Alanine -3.27 -0.94
Choline -0.61 -0.82 Apoptosis
Choline (surface 0.72 ns DNA damage
(surface) Dehydration l NMFs
Glutamate -0.52 ns
Glutamine -2.67 -0.21
Glycerophosphocholine -0,5
Histidine -2.06 -0.9
Lactate 0.44 ns
Methylxanthine 0.8 ns ’ Apoptosis — In vitro l ’ In vivo - Evaluation of hydration
Ornithine 0.95 ns
Ornithine & lysine 0.88 ns SSR +
No SSR SSR 5 EVOLUTION OF HYDRATION INDEX ON EACH TIME
Panthenol (surface) -1.18 ns TriAsorB sunscreen
. N 44 $52,7%%* [** +51,9%%** [**
Phosphorylcholine 0.41 ns ._.\M%WM -
Pyroglutamate 1.15 ns 53 . *"“'.6%\’@%..,,,
PCA -1.8 -0.07 '” ‘
PCA (surface) 0.86 ns g
Serine 0.34 ns ) .
Succinyladenosine -2.86 -0.22
Urocanic acid 1.2 ns " o o - e e .
—s= SPF50+ Control

Fold changes (logZ2) for discriminant and significant metabolites
(VIP >1, p-value<0.05)
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FFAs content (ng)
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New insights: Barrier Function
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Lipids in stratum corneum of reconstructed epidermis
(Mean £ SEM, n=9, * pvalue< 0.05, ** pvalue<0.01)

Increase of ceramides content

driven by Cer [NS and NdS]

like AD

SSR exposure

< Involved in inflammatory pathologies

<+ Biomarker of barrier function alteration

% Decrease of FFAs
» Increase of total ceramides: apoptosis
% Increase of cholesterol derivates: photoaging
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PF50+_SSR exposure

Glutamate
Indolelacetic
Isoleucine

Leucine
Phenylalanine
Phenylalanine (surface)
Succinyladenosine
Thymidine
Tryptophan
Tyrosine

Tyrosine (surface)
Valine

Propionate

ns
ns
ns

Fold changes (log2) for discriminant and significant
metabolite (VIP >1, p-value<0.05)

1

< Metabolism Pathways

L)

«  Tryptamine pathway
«  Branched-chain amino acid metabolism

Jacques et al, Photochem and Photobiol 2023

Phenylalanine, tyrosine, and tryptophan metabolism

Metagenomic data

Control = ITS SSR exposure = ITS

® %

% Tryptophane metabolism is correlated to Malassezia

< Play a role on inflammmation and immunomodulation
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Metabolomic data

SSR exposure SPF50+_SSR exposure

Glutamate ns
Indolelacetic ns
Isoleucine ns
Leucine

Phenylalanine
Phenylalanine (surface)
Succinyladenosine
Thymidine

Tryptophan

Tyrosine

Tyrosine (surface)

Valine

Propionate

Fold changes (log2) for discriminant and significant
metabolite (VIP >1, p-value<0.05)
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» Metabolism Pathways
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« Tryptamine pathway

«  Branched-chain amino acid metabolism

Jacques et al, Photochem and Photobiol 2023

Phenylalanine, tyrosine, and tryptophan metabolism

Metagenomic data

Control — 16S

SSR exposure — 16S
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% Propionate correlated with Cutibacterium genius
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Skin ecosystem
Multi-omics analysis

Glutathion
pathway

¢ Tryptophan, BCAA -
SR metabolism Lipid
Sun exposure metabolism

interactié:me Barrier

Microbiota expertise Pu;ine Function
modification pathway

Fungi NMFs, Histidine,
modification Alanine

e
S modulation

and cancerous

skin lesions
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