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In the current study, we investigated how progenitor specification occurs
under spatiotemporally changing conditions using a three-dimensional (3D) in vitro differentiation
method. We observed that the timing of signal exposure for efficient induction is specific to each
lineage. Furthermore, early and late progenitors possess different Shh signal response capacities.
Taken together, the current study reveals novel developmental mechanisms for telencephalon
patterning based on the interplay of dose and time dependence, including a time lag for
specification and a temporal shift in cellular competence. This delayed fate choice allows tissues
with marked size expansion, such as the telencephalon, to compensate for the changing dynamics of
patterning cues.
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