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The Role of Direct and Indirect Neurogenesis in Cerebral Cortex Formation
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Traditionall¥, cortical neurons were thought to be generated directly from
radial glial cells to form cortical layers in an inside-out fashion. However, the discovery of
indirect neurogenesis via intermediate neuronal progenitors (INPs) has challenged this view. This
study investigated the role of both types of neurogenesis in cortical formation. We found that
indirect neurogenesis occurs predominantly during the production of deep layer neurons and generates
neuron types that are slightly younger than those generated by direct neurogenesis. Despite the
differences in time, both types of neurogenesis produce neurons with similar temporal sequences. In
addition, each INP produced pairs of neurons with similar phenotypes. Thus, it appears that indirect
neurogenesis works in concert with direct neurogenesis to ensure neuronal diversity and to regulate
the number of neurons in the cerebral cortex.
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Indirect neurogenesis prevailing in the early stage generates the birth-order-dependent excitatory cortical neuron subtypes
that are similar to direct neurogenesis

46

2023

Yumiko Hatanaka

Indirect neurogenesis produces cortical neurons in a time-dependent manner and its proportion is high at the early stage of
corticogenesis
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The proportion of neurons generated via indirect neurogenesis is high in the early stage of mouse corticogenesis
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