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Cells utilize various oxidative si?nals such as hydrogen peroxides and
glutathione oxidation for normal metabolism. Spatiotemporal pattern of oxidative signal has been
unclear due to the limited resolution of the current sensor-based analyses. This study provided a
set of membrane-targeted sensors to locally detect hydrogen peroxide and glutathione oxidation.
These sensors unveiled the high-resolution image of oxidative signals within cultured human cells
and revealed that oxidative signals are spatially regulated. Aiming to further improve the
resolution of the analysis, organelle-targeted sensors were developed. In order to assess the
redox-disease association, we established in vitro inflammatory bowel disease model and inducible
expression system for our sensors. These sensors and disease model have provided essential resource
for understanding the role of oxidative signals in human pathology.
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