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In Vitro Cell Culture Light Stimulation System for Optogenetics

WEI Pengfei ZHOU Yi ZHANG Zhihua HE Wei LUYi TU Jie

( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract Optogenetics technology has the advantage of regulating the activity of specific cell population in milliseconds
level, which provides a novel bioengineering tools for understanding the mechanism of the neural circuits and the
pathogenesis of some neurological diseases and interventions treatment. Based on the characteristics of optogenetics, we
developed a set of LED light stimulation system for optogenetics modified in vitro cell culture or brain slice. This device

can remotely control stimulation parameters of LED arrays such as time, frequency, duty cycle, and simultaneously detect
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physicochemical properties of cultured cells.
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Fig. 1 The schematic representation of the structure of light
stimulation system
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Fig.3 The major components of the light stimulation
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Fig. 4 The changing rate of light intensity over time
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Fig.5 The changing rate of temperature in the dishes over time
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Fig. 6 (a) Layout of LED arrays; (b) Testing points of

light density in the dish; (¢) Testing result
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Fig. 7 Errors of different output frequencies
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the brain slice infected by ChR2 with light stimulation

system; (c¢) Light activated neural activities
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Fig. 9 The samples of in vitro cell culture light stimulation
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