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Optical Communication with Brain - Development and Evaluation of Photobio-OptoelectroBMI
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Hl Research works

When we introduced channelrhodopsins, which are
the photosensitive ion channels from green algae, into
a neuron of the mammalian central nervous system
(CNS), we are able to manipulate neurons and their
network by light. This genetic engineering technique
is now called optogenetics. We are advancing
optogenetics at the level of molecular biology, and are
developing the photobio-optoelectro BMI which
enables the bi-directional communication with the
brain applying the optoelectronics. We plan to
investigate the oscillatory properties of each neuron
and the semantic information coded by the firing
pattern of it. This will give a basis for the development
of the system which enables to extract semantic
information from the brain activity and the system
which manipulates a given neuronal network with its
intrinsic performance. We also generate the transgenic
rat models which express channelrhodopsin-2 under
regulation of Thyl.2 promotor. Since one of these
transgenic lines expresses channelrhodopsin-2 in
various neurons in the central and peripheral nervous
systems, it is suitable to evaluate the performance of
photobio-optoelectro BMI.
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Fig. the opto-current clamp method enables one to analyze the responsiveness of
the cortical neurons to a light input.
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