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In higher mammals, the left-right halves of the visual scene are represented separately between
the hemispheres. But the corpus callosum, which is the largest commissure of the brain, is thought
to play a role in ensuring perceptual continuity. Although it is crucial to understand such
processes, little is known about the exact nature of the signals transmitted via the corpus callosum
to single neurons in early visual cortex. This is primarily because neurons may receive mixed
heterogeneous signals, from both the corpus callosum and the direct thalamic pathways. Due to
this complexity, little quantitative analysis of the neuronal responses to callosal activation has
been performed previously. Here, I isolated the callosal pathway from the thalamic ones by
surgically separating the pathway at the optic chiasm. Then, responses of single neurons in
primary visual cortex to thalamic and callosal inputs were quantified separately by using
reverse-correlation method and compared statistically. Measurements included time course of
responses and basic parameters such as orientation, spatial frequency, direction selectivity, cell
type and binocular interactions. I found that transcallosally-activated neurons tended to have
longer latencies than the direct thalamic ones. The orientation and spatial frequency preference
through the transcallosal pathway were similar to those via the direct thalamic pathway.
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Transcallosally-activated neurons also tended to be highly direction selective and without strong
selectivity to binocular disparity. I conclude that primary pieces of information transmitted via the
corpus callosum are orientation, spatial frequency and motion.
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