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Light-induced fluorescence enhancement in cells stained with Ca’*
indicators

LI Shu-na, HUO Bo ( Department of Mechanics, School of Aerospace Engineering, Beijing Institute of
Technology, Beijing 100081, China)

Abstract: Objective As the photostability of calcium ions (Ca’* ) indicators is an important property for indicating
the temporal features of cytosolic Ca’* in cells, this study aims to quantitatively measure the light-induced fluores-
cence enhancement in cells stained with Ca’** indicators. Methods Five cell lines, MC3T3-E1, RAW264. 7,
MLO-Y4, MEF3T3 and HEK293, were exposed to the light with five levels of optical power, respectively, so as to
investigate the light-induced responses of two commonly-used Ca’* indicators, Fluo4 AM and Oregon green.
The light-induced fluorescence enhancement, the succeeding photobleaching and the thapsigargin ( TG) -induced
responsive peak followed by were observed. The characteristic parameters of responsive peaks were further ana-
lyzed. Results Light with higher power level would induce the fluorescence enhancement for both Fluo4 AM or
Oregon green, while the responsive percentage as well as the magnitude and time span of light-induced peak of
Oregon green-stained cells were significantly lower than those of Fluo-4 AM-stained cells. Conclusions The use
of Oregon green with low power level light shows better photostability to indicate the intracellular Ca’* .
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Fig.1 Schematic diagram of the optical power measurement

(a) Principle diagram, (b) Locations for calibrating optical

density distributions in the field of view
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Fig.2 Calibration of optical power density (a) Variation of optical power density with time, (b) Average optical power density at different power

levels, (c¢) Grayscale in five locations, (d) Average grayscale at different optical power levels
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Fig.3 Pseudo-color images of fluorescent intensity for MC3T3-El cells (a) Stained with Fluo4 AM, (b) Stained with Oregon green
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