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Intracellular degradation mechanism controlling quiescence of adult neural stem
cells
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Quiescence is important for sustaining neural stem cells (NSCs) in the adult

brain over the lifespan. Lysosomes are digestive organelles that degrade membrane receptors after
they undergo endolysosomal membrane trafficking. Enlarged lysosomes are present in quiescent NSCs
(gNSCs) in the subventricular zone of the mouse brain, but it remains largely unknown how lysosomal
function is involved in the quiescence. Here we show that gNSCs exhibit higher lysosomal activity
and degrade activated EGF receptor by endolysosomal degradation more rapidly than proliferating
NSCs. Chemical inhibition of lysosomal degradation in gNSCs prevents degradation of signaling
receptors resulting in exit from quiescence. Furthermore, conditional knockout of TFEB, a lysosomal
master regulator, delays NSCs quiescence in vitro and increases NSC proliferation in the dentate
gyrus of mice. Taken together, our results demonstrate that enhanced lysosomal degradation is an
important regulator of gNSC maintenance.
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Multilayered gene control drives timely exit from the stem cell state in uncommitted 2018
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