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Newborn neurons generated in two neurogenic niches in the adult mammalian brain—the
subventricular zone and hippocampal dentate gyrus—have been suggested to participate in
innate behaviors as well as in adaptive responses such as learning and memory. It has long
been enigmatic how adult neural stem cells are generated during development and how
they are related to embryonic neural stem cells responsible for brain formation. It is
important to uncover the identity and to characterize the embryonic origin of adult neural
stem cells as well as to understand how this cell lineage is influenced by various
environmental and genetic factors in the early stages of life, given that such influences
might contribute to the development of cognitive deficits later in life as a result of



dysfunction of postnatal or adult neurogenesis.

In general, embryonic neural stem-progenitor cells divide frequently in order to
form the brain within a limited period, whereas adult neural stem cells are maintained in a
quiescent state and divide infrequently so as to ensure their survival for an extended period
(up to a lifetime) (see Furutachi et al., EMBO J. 2013, and references therein). It has been
proposed that adult neural stem cells are selected postnatally from among the embryonic
neural stem cells that remain after most of these cells have undergone terminal
differentiation into neurons and glial cells. However, our group previously revealed the
embryonic origin of adult subventricular neural stem cells, which are set aside and become
guiescent at an early stage of development (Furutachi et al., Nat. Neurosci. 2015). In this
AMED-CREST project, we therefore aim to characterize these quiescent or slowly dividing
embryonic neural stem cells that are destined to become adult neural stem cells.

During this fiscal year, we have isolated rapidly dividing and slowly dividing
embryonic neural stem cells from the developing mouse forebrain with the use of
fluorescence-activated cell sorting and have performed RNA sequencing analysis on these
cells. We have identified transcripts for several signaling molecules, adhesion molecules,
metabolic enzymes, and other proteins that are more abundant in the slowly dividing cells
than in the rapidly dividing ones. We are now examining which molecules are indeed more
highly expressed in the slowly dividing cells and the potential roles of these molecules in
this cell population.
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