
 

Researchers glean new insights on skin aging
from naked mole-rats
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Single cell populations and trajectories analysis of young versus middle-aged
NMR epidermal cells reveals no difference between the two age groups. Credit:
Aging-US.com

A new research paper published in Aging Volume 14, Issue 9, is titled
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"Single-cell transcriptomics reveals age-resistant maintenance of cell
identities, stem cell compartments and differentiation trajectories in long-
lived naked mole-rats skin."

Researchers who authored this research paper are affiliated with the
Université Paris Cité, Sorbonne Université, Fondation pour la Recherche
en Physiologie, Queen Mary University of London, Hôpital Tenon,
Université de Namur ASBL, Ecole Nationale Vétérinaire d'Alfort, and
Hôpital Cochin.

"In the present study, we performed extensive in situ analysis and single-
cell RNA-sequencing comparing young and older animals," state the
researchers.

Skin acts as an essential barrier and protects organisms from external
threats, preventing fluid loss, stabilizing body temperature and relaying
sensory information to the brain. Maintaining skin homeostasis is
essential, as alterations in skin functions can cause various deleterious
conditions ranging from fluid loss to more severe diseases, such as
infections or UV-induced cancers.

Naked mole-rats (NMR) are subterranean rodents characterized by an
unusual longevity coupled with an unexplained resistance to aging. At
variance with other species, naked mole-rats exhibited a striking stability
of skin compartments and cell types, which remained stable over time
without aging-associated changes.

"Thus," the research team states, "we hypothesize that the maintenance
of cellular compartments in the older NMR, especially the stem cell pool
through high Igfbp3 expression, coupled with an increase skin immunity,
could explain their skin slower rate of aging."

The researchers used single-cell RNA-sequencing (scRNA-seq) to obtain
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an unbiased molecular RNA profile of the naked mole-rats' epidermal
cell populations. They found that epidermal gene expression did not
change with aging. Three classical cellular states that defined a unique
keratinocyte differentiation trajectory were not altered after pseudo-
temporal reconstruction.

NMR skin healing closure was similar in young and older animals, and
remarkably, the number of stem cells was constant throughout aging.
The researchers found that NMR epidermal cells displayed two main
populations, immune cells (one cluster) and keratinocytes, subdivided
into 10 clusters.

"Performing a deeper analysis within each cluster individually, we found
2 genes overexpressed in basal stem cells of older animals and 5 genes
overexpressed in immune cells of older animals," the research team says.

"Altogether, these results indicate that NMR skin is characterized by
peculiar genetic and cellular features, different from those previously
demonstrated for mice and humans. The remarkable stability of the
aging NMR skin transcriptome likely reflects unaltered homeostasis and
resilience."

  More information: Aleksandra Savina et al, Single-cell
transcriptomics reveals age-resistant maintenance of cell identities, stem
cell compartments and differentiation trajectories in long-lived naked
mole-rats skin, Aging (2022). DOI: 10.18632/aging.204054
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