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1. Background of research
External visual and auditory information is received by the eyes and ears, and then conveyed to the neocortex.
These sensory inputs have to be processed by neural circuits in the cortex for us to perceive what we see and
hear. The cortical neural circuits can be reorganized to improve our behavior when our environment changes.
For example, it was reported that when visual cortex lost visual inputs due to a retinal disorder caused by
illness or accident, the cortex could participate in auditory and tactile information processing and improve
auditory and tactile senses. However, the neuronal mechanisms underlying such cross-modal reorganization
remain unresolved.

2. Research objectives
The purpose of this project is to elucidate the neural mechanisms underlying the improvement of intact sensory
functions for the compensation of a lost sensory input. I will focus on visual-auditory cross-modal plasticity in
dark-reared rats, which behave using sensory input other than visual information. The research objectives are
as follows: (1) to confirm whether dark-reared rats show an improvement of auditory perception using sound
localization tests, and to find effective patterns of neural activity for the improvement of hearing ability, (2) to
demonstrate what kind of auditory responses appears in the visual cortical neurons in association with auditory
improvement, (3) to identify what kind of changes occur in the visual cortical circuits, and (4) to determine the
age-specific mechanisms associated with experience-dependent reorganization.
3. Research characteristics (incl. originality and creativity)
I will attempt to reveal the causal relationship between the changes in neural circuits and the improvement of
sensory ability. To this end, I will employ novel physiological, anatomical and genetic approaches to conduct
circuit analysis in vitro and function analysis in vivo in the same rats. This is a unique and effective approach to
the analysis of experience-dependent cortical plasticity.
4. Anticipated effects and future applications of research
This study will provide knowledge useful for an understanding of the basic neural mechanisms that adjust
human brain functions in response to environmental changes. In addition, this analysis will contribute to the
development of rehabilitation of patients who have suffered from a local brain disorder through the
compensation of the lost function by the modification of intact brain regions.
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