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Synaptic inputs and integration on the excitatory and inhibitory neurons in the
visual cortex.
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Understanding how neurons integrate thousands of synaptic inputs is critical
to discern cortical information processing. Substantial evidences suggest the importance of spatial
arrangement of synaptic inputs onto dendrites for neuronal computation. However, the principle of

spatial arrangement and integration mechanisms of inputs remain largely unsolved. To this end, we
firstly developed a new method to record individual spine responses in more accurate manner by using

optogenetic method. Then, we recorded visually evoked ~1,000 spine responses from individual
orientation or direction selective neurons and investigated the input-output relationship. We could
successfully re-construct functional inputs map of all the recorded spines. From this map, we found
the dominancy in the number of orientation or direction-selective spines that matched with the
somatic selectivity. Furthermore, these spines were distributed all over the dendrites but showed
some clustering on a part of dendrites.
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