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INTRODUCTION

The skin, the human body's largest organ, provides a protective barrier
against multiple threats mainly penetration of molecules, water loss and
exposome (i.e: UV, ozone). Reconstructed human epidermal (RHE) models
have been developed to reproduce in vitro skin functions for research and
evaluation purposes. SkinEthic™ and EPISKIN™ RHE models were
commercialized in the early 1990s and validated for use in skin irritation and
corrosion assays [1, 2]. Despite many advances in skin engineering and skin
model reconstruction, there are still challenges remaining for the production
of models with all in-vivo functions. One of the essential skin’s functions
which require further improvements in reconstructed models is the barrier
function [3]. The barrier function in-vivo provides a- protection against the
external environment (OUT-IN barrier, against physical, chemical and
biological aggressors) and b- retention of moisture (IN-OUT barrier). The in-
vivo barrier function is supported mainly by the stratum corneum (SC), a
multilayer tissue composed of flattened anucleate corneocytes, surrounded
by multiple planar lamellae layers, enriched in ceramides, cholesterol and
free fatty acids (FFA) [4]. In this study, we evaluated the effect of adding a mix
of lipids to the culture media of reconstructed skins on the physical aspects of
barrier function, both OUT-IN and IN-OUT, as well as the mechanical
properties of the models. We then determined the molecular entities that
were associated with the improved function.
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TEER: Reconstructed skin was topically treated with Triton X-100 1%. Tissues
were then rinsed with PBS and TEER was measured using EVOM2

Trans-epidermal water loss (TEWL) - was measured directly on the
reconstructed skin models using a closed-chamber device, the AQUAFLUX

(BIOX)
Permeability coefficient (Kp) on reference chemicals: was quantified by
LC/MS/MS to plot the cumulated permeated amount as a function of time

Bodipy®FL permeability: measure with a spectrofluorometer apparatus

(Infinite200 Pro, TECAN).
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Proteins and lipids by high-resolution mass spectrometry
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Skin model LC/MS analysis DATA

bound ceramides extracted from models with different methanol chloroform
mixtures was performed by UPLC Vanquish™ coupled to mass spectrometry
tribrid IDX™

Untargeted proteomic approach :Tryptic digest analyzed via a Dionex Ultimate™

3000 nano RSLC coupled to mass spectrometer Orbitrap™ Fusion™.
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Barrier function mechanical and physical measurements

A Figure 1: reconstructed skin
barrier function measurements.
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Figure 2: Free ceramides (A)

and protein-bound ceramides
(C30 to (C34) (B) were
measured. Representation of
the mean of all 5 omega
hydroxylated ceramides s
represented (N=6 for each
condition) with the standard
deviation. **=p <0.05
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Improved barrier function was observed on the TEWL, TEER and
permeation levels demonstrating the positive impact of FBA on
SkinEthic™. To decipher the molecular mechanisms responsible for
these physical parameters, targeted lipidomics and untargeted
proteomics were undertaken. No impact was observed on cholesterol
and free ceramides. Significant increased in protein-bound ceramides
was associated with the FBA treatment and the physical properties.
Focus protein analysis on enzymes leading to protein-bound ceramide
revealed significant down expression of 2 important enzyme: 12R-LOX
and eLOX3.
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n CONCLUSIONS

Targeted lipidomics approach focused on free omega fatty acids, free ceramides,

Using a multi-parameter analysis, we were able to determine that
improved barrier function of reconstructed skins as defined by TEWL,
TEER and permeation properties (IN-OUT and OUT-IN) is associated
with protein-bound ceramides. The enzymes responsible for the
metabolism of protein-bound ceramides are significantly down-
regulated at D17.
The increase quantities of protein-bound ceramides is not matched
with an increased amount of 12R-LOX and eLOX3 suggesting that
either 1- the timing for looking at these enzymes is not optimum and
the up-regulation might have happened earlier, which is then counter
balance by a down regulation to keep the equilibrium, 2- the activity
might be increased while the amount of enzyme is lower, with some
compartmentalization involved or 3- other enzymes, not yet identified
might participate and in some condition even take over 12R-LOX and
eLOX3 activities. X
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