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Innovative methods of neuronal circuit-formation and
information—processing and -propagation using embryonic

stem cel |-derived cerebral cortical cells
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We showed that embryonic stem (ES) cell-derived progenitor cells could express
axon-projected cortical pyramidal neuron-specific neuronal transcriptional factors (CTIP2,
TBR1 and OTX1). Moreover, these ES cell-derived progenitor cells could differentiate into
morphologically accurate cortical pyramidal neurons which possessed pyramidal shaped
cell body, apical dendrite and axon growth potential in neonate developing brain. These ES
cell-derived pyramidal neurons also expressed CTIP2 that is pyramidal neuronal marker.
Furthermore axons from transplanted ES cell-derived pyramidal neurons in layer 5
cortical area descended in pyramidal tract, crossed the pyramidal decussation and
extended into spinal pyramidal tract. These results attributed the functional recovery by
neural cell-transplantation to not only neuroprotective effect via various secretor factors
but also reconstruction of disrupted neuronal circuit via transplanted neural cells, and also
indicate significant implication for translational research and stem cell-based therapy.
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