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Fig. 1 Different methods of influencing the

activity of nerve cells
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Fig. 2 Schematic diagram of photosensitive potassium channel
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Fig. 3 Member examples of the photosensitive protein family
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Fig. 4  Current of various ChR2 mutants recorded on HEK cells
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Fig. 5 Diagram of photogenetics that can be applied to neurobiological research from the whole to the local level
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Fig. 6 Basic schematic diagram of the fear memory replay experiment
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Abstract Optogenetics technology refers to transfection of specific genes into neurons and the neural activity can be turned on and off

with the light. After ten years of development, optogenetics has become a mature and stable routine biological technology. This review

focuses on the history of optogenetics, its development and various newly developed toolboxes. Finally, the application of optogenetics in

neuroscience from the subcellular level to the neural network level and the clinical application in the treatment of blindness and analgesia

are introduced.
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