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Fig. 1 Optical activation of neural activities via

uncaging of MNI-Glu
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Fig. 2 Optical modulation of neural activities
via ChR2 and NpHR
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Fig. 4 Activation of neural activity via photonstimulation
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Recent Progress in Controlling Neural Activity With Light”

LIU Xiu-Li, ZHOU Wei, ZENG Shao-Qun™
(Britton Chance Center for Biomedical Photonics, Wuhan National Laboratory for Opioelectronics, College of Life Science & Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract Neural activity is a process of induction and propagation of neural excitability, clarifying whose
mechanism is one of the basic goals of modern neuroscience. It is necessary to manipulate, stimulate or silence
specific sets of neurons, when determine their role in brain function, and to achieve this goal with light is a new
approach to control neural activities. Photostimulation techniques have been achieved through four approaches:
light-mediated uncaging of chemically modified signaling molecules, excitation of light-sensitive proteins
introduced into neurons, chemical modification of ion channels and receptors to render them light-responsive, and
optical stimulation of neurons. Optical controlling of neural activity proves to be noninvasive, noncontact, and easy
to repeat, which has been harnessed to rapidly activate or silence neurons. This optical control allows precise,
millisecond control of neural circuits, which possesses a wide application prospect in fields of the foundation and
clinical neuroscience. Here it the principles and applications of these optical controlling methods were reviewed,
and their development trends in technical improvements and applications were discussed.
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