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in vivo imaging analysis of cGMP dynamics in the smooth muscle of circulatory
system
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CcGMP, one of the most important second messenger, is responsible for a variety of
physiological events. To better understand the regulating mechanisms of cGMP signaling, quantitative
analysis of cGMP dynamics with the help of indicator has been waited. Here, we engineered a genetically
encoded biosensor that reports the concentration change of cGMP. It consists cGMP sensing motif whose N-
and C-terminus were tagged with GFP variants, in which cGMP dynamics was reported in the form of FRET
signal changes. By optimizing FRET parameters and the property of cGMP sensing motifs, we developed a
series of improved indicators whose dynamic range was increased to 5-fold including high- to low-affinity
variants. Our cell-based assay revealed that these indicators nicely report spatio-temporal dymnamics of
CGMP associated with the spontaneous activity in the chemotacting cells which had not been detected with
previously reported indicators.
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