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A possible mechanism for a switching of symmetric to asymmetric mitosis in stem cells and 
the reversibility of its aging
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Since the 1970s till 2000s, it has been assumed that the stem cells of the interfollicular epidermis comprise only 10% of the basal 
layer. The remaining 90% are their amplifying transitory descendants committed to differentiation. We have challenged this 

concept by suggesting all basalocytes are stem cells. 25 years later, our idea was experimentally confirmed by others. Initially all 
mitoses in epidermis are symmetric. The choice between symmetric and asymmetric mitosis is related to the stronger adhesion 
of cycling stem cells to the dermal-epidermal border. The neighboring, weakly adhesive G0-cells are crowded out of the basal 
layer toward differentiation as the absence of contact with a border is a trigger for differentiation of stem cell. Essentially, a higher 
mitotic activity can lead to a deficit of G0-cells and an emergence of asymmetric mitoses. Several lines of evidence, including 
heterochronic parabiosis and cultivation of stem cells outside of suppressing signals of the internal milieu of the aged organism, 
clearly indicate that age-related changes in somatic stem cells are likely the result, and not the cause of aging. In these cases, the 
aging of stem cells was reversible. It is assumed that the emergence of aging is connected to a deviation of the organism's regimen 
from a state of dynamic stability caused by the organism's response to inadequate environmental pressure.
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