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Neural circuits for visual discrimination of low-contrast stimuli
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We can perceive familiar objects even when they become indistinct. After
repeatedly encountering specific objects, a subset of neurons in the primary visual cortex exhibited
strong responses to low-contrast visual stimuli. These low contrast-preferring neurons were rare
during passive viewing without training or anesthesia after training. The neurons showed stronger
activities when rats correctly perceived a low-contrast familiar object and represented low-contrast
visual information well. Following training, in addition to generally enhanced excitation, the
phase synchronization of spikes to beta oscillations at high contrast was stronger in putative
inhibitory than excitatory neurons. The change in excitation-inhibition balance might contribute to

low-contrast preference. We revealed a new flexible mechanism of information representation,
changing in correlation with visual contrasts.
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Neuronal activity supporting orientation discrimination at low contrast.
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Activity of low contrast-preferring neurons in rat primary visual cortex during an orientation discrimination task.
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Low-contrast preference of activity in rat primary visual cortex during an orientation discrimination task.
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Involvement of low contrast-preferring neurons in an orientation discrimination task in rat primary visual cortex.
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The mechanism for generating low contrast-preferring neurons during orientation discrimination in rat primary visual cortex.
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Involvement of V1 neurons preferring low-contrast stimuli in difficult orientation discrimination.
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Involvement of neurons preferring low-contrast visual stimuli in an orientation discrimination task in rat primary visual
cortex.
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Low-contrast preferred spiking activity in rat primary visual cortex during an orientation discrimination task.
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Involvement of neurons preferring low-contrast visual stimuli in an orientation discrimination task in rat primary visual
cortex.
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Learning changes dependence of neuronal responses on the contrast of visual stimuli in rat primary visual cortex.

Joint symposium of 10th Optogenetics Research Conference and Second International Symposium on Brain Information Dynamics
2018

2018

2021 11 27

https://ww.nips.ac.jp/release/2021/11/post_452.html







