Exploratory study to examine the gene expression effects of retinol
on aging-related molecular pathways in individuals of East Asian descent
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INTRODUCTION

STUDY METHODS

DNA Repair

Recruitment of 100 women ages 55-75 of East Asian descent in compliance
with IRB guidelines.

Selection of 11 participants with the most fine wrinkles and 10 participants
with the least fine wrinkles of the face based on analysis of digital
photography by two expert dermatologists.
Selected participants were randomly assigned to apply 0.4% retinol cream
to one sun-protected arm and vehicle cream to the contralateral arm daily
for 12 weeks.
Collection of punch biopsy skin samples from both arms for RNA-Seq.
Pairwise comparisons of RNA-seq results were made to generate a list of
DEGs in retinol versus vehicle treated skin. GO term analysis of the top 100
up and downregulated DEGs.
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Biological Proceses GO Term of Top 100 Downregulated Genes
positive regulation of TGFβ receptor
signaling pathway
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Collection of high quality digital photography and demographic data
of all 100 women.

Gene Ontology Term Analysis
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After IRB approval and written consent, 100 women of
East Asian descent between ages 55-75 were recruited. Patient screening, selection, and treatment assignment is
shown in the “Study Outline” flowchart. RNA sequencing
(RNA-seq) was performed on arm skin biopsies from patients at the end of the study. Pairwise comparisions were
made between RNA-seq results from retinol and vehicle
treated skin of each patient and differentially expressed
genes (DEGs) were identified. Pubmed litereature search
was conducted to identify protein encoding genes that have
previously been reported to be involved in aging. Results of
our literature search are shown in the venn diagrams*. Gene
ontology (GO) terms were also applied to DEGs to further
examine biologic themes.
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The objective of our study is to use unbiased whole transcriptomic analysis of sun-protected skin to identify molecular pathways that may be altered by topical retinol.

Study Outline
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Topical vitamin A (retinol) and its analogs have long been
used to improve the appearance of photo-aged skin and to
decrease fine wrinkling in skin of older individuals. Kafi et
al. demonstrated that topical 0.4% retinol applied for up to
3 times per week was able to induce clinically significant
differences in fine wrinkling of sun-protected skin in as
little as 4 weeks. However, to date, it remains unclear
whether retinol merely reduces the appearance of skin
aging features through structural changes or whether classic aging-related molecular pathways may also be affected.

RESULTS

S100A1

IRF7

Inflammation
Other
Pathways

H2AFZ, SRRD, SEC61A1, ANO1, AURKAIP1, BMPR2,
QPCT, HIST1H2AL, HIST1H3B, PPA1, UBL5

*Genes that were differentially expressed but whose function has not been well-demonstrated in literature and which are not represented in the diagrams include 8 downregulated genes
(AL359075.1, RBFADN, ANKRD20A7P, LINC00637, AL132989.1, RC3H1-IT1, PRRT3-AS1, LINC00393) and 5 upregulated genes (AC134312.3, AL162274.2, AC005288.1, )
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Results Summary & Discussion
• In total, 55 DEGs were identified (p<0.01) in retinol
versus vehicle treated skin.
• Of these, 12 genes have been reported to be associated
with aging.
• GO term analysis revealed that top biologic processes
include transcription regulation and cell-to-cell adhesion.
These data suggest that topical retinol may have effects
beyond reducing the appearance of wrinkles. Our
study provides clues as to potential anti-aging
pathways affected by retinol and merit further study.

