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Elucidation of the disease developing mechanism by the long-term neuronal activity

recording using Toyohashi probe and behavior analysis of the disease model mice
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Abstract :

More and more people suffer from neuronal diseases in aging society of Japan, since the
elucidation of disease developing mechanism and the development of therapy have been more
desired. The original Toyohashi probe of 5um diameter tip, which is implanted into mice brain
tissue for electro-physiolosical recording, is so thin and minimally invasive than other conventional
electrodes, that it enables a long-term neuronal recording for several months even in fragile
disease model mice.

In BDNF knockout (KO) as depression model mice, action potential in visual cortex had been
measured by Toyohashi probe for several months to detect phenotype with high frequency of firing
rate in response to optical stimulation. These system is useful to estimate the depression phenotype
for drug screening and for analyzing the mechanism of abnormal signal transmision.

On the other hand, Toyohashi probes can perform DNA injections into live neuronal cells within
brain tissues ex vivo and in vivo to genetically modify and restore cell function in the brain. This
injection technique of biomolecules is powerful tool for enabling target cells to be marked by
fluorescent protein expressional vectors and also genetically altering the function of living brain
cells, including the injection of short hairpin RNA (shRNA) for the knockdown and gRNA and
CAS9 vector DNA for genome editing.
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