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The primary purpose of this study was to examine functions of
orientation-selective visual cortical neurons by activating them artificially in mice. We first
established an automated method to train orientation discrimination tasks in mice. This automation
dramatically shortened training period. We also developed a method to specifically activate
orientation-selective neurons in vivo by combining digital micro-mirror device and optogenetic
techniques. Using this method, we found that pairing of patterned optogenetic stimulation can
reorganize functional connectivity among visual cortical neurons in vivo. More specifically, paired
optogenetic stimulations of a single orientation-tuned neuron and surrounding neuronal populations
can change orientation representation of surrounding populations in a manner dependent on functional

preference of the single neuron. These results were published as an article in Nature
Communications and also presented in international conferences three times.
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