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Introduction: All-trans-retinoic acid (atRA) critically controls multiple skin functions including
cell proliferation, differentiation and barrier maintenance. Both atRA excess and deficiency
cause disruption of normal cellular homeostatic mechanisms, resulting in impairment of skin
barrier function. atRA biological activity is largely mediated by its binding to the Retinoic
Acid Receptors (RARs). In addition, atRA can operate through direct activation of protein
translation and is a ligand of other nuclear receptors such as PPAR β/δ. atRA clearance in
the skin is cooperatively regulated by cytochrome P450 family 26 isoforms CYP26A1 and
CYP26B1. The specific mechanisms underlying the effect of CYP26 inhibition or PPAR β/δ
activation combined with RAR activation on barrier function are currently unknown. 

Objective: The objective of this project was to demonstrate that CYP26 inhibition or PPAR
β/δ activation combined with RAR activation results in an increases atRA concentration in
epidermis at specific cellular locations that directly modulate specific atRA signaling
pathways, ultimately increasing epidermal skin barrier function. 

Materials and Methods: We have developed atRA-based type I selective and reversible
inhibitors for the two CYP26A1 and/or B1 isoforms expressed in the skin. Reconstructed
healthy human epidermis (RHE) have been treated with a low dose of atRA combined with
our CYP26 inhibitors or PPAR β/δ modulators. By combining medicinal chemistry, whole
transcriptome sequencing, and skin tissue engineering, we will provide a comprehensive
understanding of the contribution of CYP26, RAR and PPAR β/δ in epidermal barrier
function.

Results: Cotreatment of RHE with our atRA-based type I CYP26B1 selective inhibitor,
results in an increase in epidermal barrier function and regulation of specific atRA signaling
pathways whereas cotreatments with a low dose of atRA and a dual CYP26A1 and B1
inhibitor or a PPAR β/δ activator result in a decrease of epidermal barrier function and
regulation of specific atRA signaling pathways.
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