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Relationship between functional columns and fine-scale networks in the visual
cortex
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In mammals with higher visual functions, functional columns exist in the primary
visual cortex. This study was conducted to investigate whether fine-scale networks of precisely
interconnected excitatory neurons are included within a functional column in cat visual cortex. To this
end, orientation columns in the visual cortex were mapped using in vivo intrinsic optical imaging.
Thereafter, we analyzed the fine-scale networks in slices prepared from the imaged visual cortex, using
photostimulation of cortical neurons with glutamate uncaging and dual whole-cell recordings from layer
2/3 pyramidal cells within the same orientation column. We found that pyramidal cell pairs shared many
common inputs from adjacent excitatory neurons, when they were synaptically connected. Unconnected cell
pairs received common inputs far less frequently, compared to connected cell pairs. These results suggest
that fine-scale networks are embedded within the same functional column.
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