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Intrauterine live imaging of embryonic neural stem cells
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Recent studies have explored the dynamic behaviors of mammalian neural
progenitor cells (NPCs) using slice cultures in which three-dimensional systems conserve in
vivo-like environments to a considerable degree. However, live observation of NPCs existing truly in

vivo has yet to be established in mammals. Here, we performed intravital two-photon microscopic
observation of NPCs in the developing cerebral cortex in utero. Fetuses in the uterine sac were
immobilized and observed through a window made in the uterine wall and the amniotic membrane while
monitoring blood circulation, which enabled us to quantitatively assess NPC behaviors, such as
division and interkinetic nuclear migration, at embryonic day (E) 13 and E14. This study will
facilitate future understanding of how organogenetic cellular behaviors occur or are pathologically
influenced by the systemic maternal condition and/or maternal-fetal relationships.
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