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Aging or repeated cell divisions induce DNA damage accumulation, which impairs hematopoietic stem
cell (HSC) function.

In this study, I found that expression of Protection of telomeres 1a (Potla), a component of
shelterin, is crucial for the prevention of telomeric DNA damage response (DDR) in HSCs and
maintenance of HSC self-renewal.

I observed that Potla was expressed at high levels in HSCs, and that this expression decreased with
age. Knockdown (KD) of Potla increased telomeric DDR and significantly depleted HSC long-term
reconstitution (LTR) activity. In addition, Potla-KD increased the frequency of symmetric
differentiation-associated “progenitor—expanding” HSC divisions. In contrast, overexpression of
Potla or exogenous Potla protein (MTM-Potla) prevented telomeric DDR, maintained high levels of
symmetric self-renewing divisions and LTR activity in HSCs. MTM-Potla treated cells showed 3-fold
enrichment for long—term repopulating (LT-) HSCs compared with controls. Furthermore, human POT1
protein also inhibited telomeric DDR in cord blood HSCs and increased HSC numbers compared with
controls

In order to assess the effect of MIM-Potla on the function of aged HSCs, >90-week-old HSCs were
treated with MTM-Pot1a and analyzed LTR activity. Peripheral blood analysis showed that MTM-Potla
increased long-term engraftment of aged HSCs and, while aged controls showed a distinct myeloid
bias, treatment with MTM-Potla significantly diminished this bias. These results indicate that
exogenous Potla rejuvenates the activity of aged HSCs

Collectively, these data indicate that protection of telomeric DNA from DDR signaling is critical
for sustained HSC self-renewal.




