When omics meet cosmetics…
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Introduction
Skin changes are among the most visible signs of aging. Depending on the ability of the skin to protect from environmental insults (pollutants, UV), skin aging can be delayed or accelerated. External factors induce reactive oxygen species (ROS) which increase the rate
of telomere shortening and consequently could influence the intrinsic/natural aging process. Additionally, the impact of extrinsic factors might greatly vary among individuals with different genetic background.
“OMICS” is a comprehensive approach to integrate cutaneous biology, gene expression dynamics and tissue homeostasis. In the present work, we investigated whether RNAs extracted from skin surfaces by non-invasive tape strippings or from total cultured explants
exhibited similar gene expression profiles in response to a commercial anti-aging product containing retinol (R). To achieve this goal, data generated from these ex vivo and in vivo approaches using microarrays and RT-qPCR, respectively, were compared and
confirmed at the protein level by immunostaining.

Experimental design
Ex vivo study

Results
Morphology

■ Skin explants from donor 1 were treated for
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3h, 9h, 24h (D1), 48h (D2), 72h (D3). Skin explants
from donor 2 were treated for 3 and 6 days.
■ Morphological study
■ Microarray
■ Genomic analysis by PredictSearch ™
■ RT-qPCR
■ Immunostaining
Skin explants from 2 donors
( 30 and 49 year-old women)

Functionnal interpretations of the microarray data
demonstrate the activation of the retinol response on
explants. Expression of genes and proteins supporting
these activities was validated by RT-qPCR and
confirmed by immunostaning, respectively.

Figure 1: Gene networks induced in response to treatment

Figure 2: Expression of genes after D3 and D6 treatment

Figure 4: Transepidermal water loss ( TWEL) measurement

Figure 5: Expression of genes involved in the retinol signaling pathway

Figure 3: Morphological & immunostaining results

In vivo study
■ Sequential strippings (from 2-15) were
performed at the mastoid either left untreated
(left side) or treated with retinol during 4 days
(right side).
■ TWEL assay
■ RT-qPCR
Non–invasive tape strippings
from 8 female volunteers
(25-35 year-old)

In vivo retinol treatment leads to similar gene
modulations as those observed in ex vivo studies,
highlighting the possible use of tape strippings for
genomic investigation.

Discussion & Conclusion

Figure 6: Expression of genes involved in keratinocyte differentiation

Using our PredictSearch™ software, we were able to insert the modulated genes into biological networks, sustaining the role of retinol in the induction of transcriptional activities that lead to dual functions: keratinocyte proliferation and differentiation. This response
was supported by the modulation of retinol metabolism and markers of proliferation as well as of keratinocyte terminal differentiation (Fig. 5 and 6). Our results on explants highlight the importance of the use of different kinetic time points to determine the
progressive modulation of genes over time, which illustrates the sequential set-up of these different processes. Additionally, a significant correlation was observed between gene expression levels at D3 (Fig. 2) and levels of their translated proteins at D6 (Fig. 3).
Moreover, this study demonstrates that skin surfaces removed by tape strippings exhibit similar gene expression patterns than those deduced from skin explants in response to retinol. “OMICS” is a scientific approach to access and understand the complexity of
biological pathways combined with genomic dynamics (mRNA; miRNA; epigenetics), and individual tissue response. Such a possibility offers a number of exciting opportunities and challenges, in particular in the stratification of individuals according to age, ethnicity,
sex, skin types and environmental influences.

