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Lineage-dependent long-range excitatory connections in the cerebral cortex
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We have investigated long-range synaptic connections in clonal or nonclonal
neuron pairs residing in separated ontogenic columns with slice electrophysiology in mouse
neocortex. To visualize clonal neurons, we generated chimeric mice using induced pluripotent stem
(iPS) cells with the gene encoding green fluorescent protein (GFP). We found several ontogenic
columns labeled with GFP in a postnatal neocortex of the chimeric mice. To improve efficacy of
circuit analysis, we are generating chimeric mice using iPS cells with genes encoding RFP and
channel rhodopsin 2. To examine cell-lineage-dependent long-range neural connections, we will
conduct circuit analysis combined with photostimulation in slices prepared from the chimeric mice.
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