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POT1 maintains hematopoietic stem cell activity by protecting against DNA damage and metabolic alterations

Fumio Arai
Kyushu University, Japan

Repeated cell divisions and aging impair stem cell function. However, the mechanisms by which this occurs are not fully
understood. Here, we show that POT1a, a component of shelterin complex, improves hematopoietic stem cell (HSC)
activity under stress and during aging. We found that POT1a was highly expressed in HSCs, yet this expression declined with
age. POT1a knockdown in HSCs increased DNA damage response (DDR) and inhibited self-renewal. Conversely, POT1a
overexpression or treatment with exogenous POT1a protein prevented DDR, maintained HSC self-renewal and rejuvenated
the activity of aged HSCs. Notably; we found that POT1a negatively regulated mTOR and Raptor expression and POT1a
transduction prevented the expression of oxidative phosphorylation-associated genes and reduced the production of reactive
oxygen species, indicating a novel non-telomeric function of POT1a in HSC maintenance. Furthermore, exogenous POT1
protein treatment also maintained human HSC activity. Collectively, these results show that POT1a/POT1 can be used to
expand HSC numbers ex vivo.
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