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Thalamocortical (TC) axons form elaborate branches in the developing cortex. Our recent study
using cocultures of the thalamus and cortex has shown that neural activity plays a role in TC axon
branching. Here I assessed the relative importance of neural activities of the thalamus and cortex
for TC axon branching by overexpressing inwardly rectifying potassium channel (Kir) 2.1, in
either thalamic or cortical cells in the coculture preparations. Electrophysiological recordings
revealed that spontaneous firing, which appears during culturing, was substantially decreased in
Kir2.1-transfected neurons. When thalamic neurons were transfected with Kir2.1, the TC axons
formed little branching in the cocultured cortex. TC axons invading the cortical region with many
Kir2.1-expressing neurons also formed less branching. These results suggest that neural activities

of both thalamic and cortical neurons are required for TC axon branching.
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