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Introduction: Overt signs of facial skin aging can often be subtle in younger adults.
However, underlying processes at work in skin aging, especially photoaging, can be
elucidated by study of fundamental processes such as gene expression. We evaluated
changes in epidermal gene expression in photoexposed and photoprotected skin in women
across 4 ethnic groups. 

Objective: To determine changes in epidermal gene expression occurring in women with
age, especially in the transition from their 20s to 30s.

Materials and Methods: We evaluated molecular effects of aging in 340 US women aged
20-74 years (~25 women per decade), in 4 ethnic groups: Caucasian, Chinese, African,
Latino. Facial, scalp, outer forearm and buttocks skin biopsy samples were obtained, RNA
was extracted from laser-capture micro-dissected epidermis, and transcriptomic profiling
was conducted using Affymetrix HG-U219 gene arrays. Statistically over-represented
biological themes related to age, body site and ethnicity were identified in bioinformatics
analysis.

Results: Expression of a significantly large number of genes regulating transcription were
decreased in epidermis from women in their 30s-40s as compared to 20s in all
photoexposed body sites across ethnicities; included were transcription factors that
associated with keratinocyte proliferation and differentiation, and skin stem cell
homeostasis. In contrast, expression was generally unchanged or increased (in later years)
in photoprotected buttocks epidermis. The stark difference between UV/environmentally
exposed (face, scalp, arm) vs protected (buttocks) sites suggests the lowered gene
expression is due to externally caused damage over and above intrinsic aging. Increased in
expression in the photoexposed sites were genes associated with cell cycling, apoptosis,
cell junctions, and epidermal development as likely compensatory activities to the
environmental damage; these were maximal in the 40s-60s and then decreased afterwards.

Conclusions: Compensatory repair processes are up-regulated in epidermis starting in the



30s, but are not maintained partly because of the inefficient regulation of transcription.
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