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Development and application of X-ray optogenetics of low dose and low
invasiveness
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We developed deep brain wireless and fiberless Oﬂtogenetic tools using

X-rays with high biological permeability and a scintillator (Ce: GAGG) that can convert X-rays to

visible light (Matsubara et al., Nat. Communi. 2021). By injecting scintillators around

opsin-expressing neurons, we have succeeded in inducing neural activity and neuron-specific behavior
by X-irradiation. Using highly light-sensitive opsins, particle scintillators, and pulsed X-ray
irradiation, we reduced the invasiveness to brain tissue and the radiation dose of X-rays. This tool
is expected to be useful for various basic research and clinical treatments.
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