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Reactive oxygen species (ROS), which are generated as a by-product of aerobic metabolism or
photosynthesis, are toxic and actively diminished by antioxidant enzymes in vivo. However, it is known that
faint amounts of H,O, show a certain functions such as cell signaling molecule. Regulation of redox status in
the cell is therefore very critical to maintain the cellular homeostasis. In order to understand the regulation
system in vivo, monitoring of ROS generation and change in redox states in the cell must provide the valuable
information. For the purpose, roGFP, a mutant of GFP containing two Cys at the molecular surface, is used very
often. In this protein, introduced two Cys residues are close enough to form a disulfide bond by oxidation.
However, redox sensor proteins with different colors must be required to monitor the redox states in various
organella simultaneously.

| therefore developed new type redox sensor proteins named Oba-Q (oxidation balance sensed guenching
proteins) in this study, of which fluorescence is drastically quenched upon oxidation. Oba-Q proteins had
different emission wavelength with roGFP, since their chromophore molecule is very different because
they were developed by adding some mutations to Sirius or CFP. Oba-Q proteins were useful tool to
observe the change in intracellular redox status. One of the remarkable disadvantage of our Oba-Q proteins
was that the midpoint redox potentials of these proteins were too high to apply them to measure the
intracellular redox potential. To overcome this problem, | performed several site direct random
mutageneses to Oba-Q proteins, and | finally obtained useful mutants by using self-made fluorescence
protein screening system. | also obtained some redox sensitive mutants from BFP or YFP using the same
method. These new redox sensitive fluorescent proteins had variety of redox potentials, which must be
useful to apply them into the different cellular compartments. In addition, some of these new mutants

showed inverse emission change in response to redox change with Oba-Q proteins.
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