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This thesis described the development of methodology for analyzing biomolecules interactions such
as ligand-protein interaction and protein-protein interaction utilizing single electron-transfer mediated
radical reaction which proceeded in close proximity to photocatalyst.

In chapter 1 “introduction”, methods for analyzing ligand-protein interactions and protein-protein
interactions were described. It is difficult to identify weak molecular interactions and trace amount of
target, so technologies for identification of such interactions.

In chapter 2 “Development of ruthenium photocatalyst-functionalized affinity beads which enables
selective purification and chemical labeling of ligand-binding proteins”, detection of trace amount of
proteins was achieved utilizing labeling on ruthenium photocatalyst-functionalized affinity beads.

In chapter 3 “Development of 1-methyl-4-arylurazole (MAUra) as a proximity labeling reagent”,
MAUra was discovered as a labeling reagent which enables selective labeling only in close proximity
to photocatalyst. It was showed that labeling on ruthenium photocatalyst-functionalized affinity beads
using MAUTra can label ligand-binding proteins with high selectivity.

In chapter 4 “Development of proximity labeling on ruthenium photocatalyst-functionalized affinity
beads which enables analyzing proteins which have weak affinity to its ligand”, detection and
identification of carbohydrate-binding proteins which weakly interact with carbohydrate (K¢ > 10*
M). It was showed that not only weak ligand-protein interaction but also protein-protein interaction in
cell lysate.

In chapter 5 “Development of intracellular photocatalytic proximity labeling for profiling
protein-protein interaction”, proximity labeling technology using organic photocatalyst and MAUra in
living cells for profiling protein-protein interaction was developed. Acriflavine was found to be an
efficient cell-membrane-permeable photocatalyst. It was revealed that intracellular photocatalytic
proximity labeling (iPPL) has smaller labeling radius (~6 nm) than BiolD (~10 nm), and it was
enabled focused PPI profiling.

In chapter 6 “conclusion”, the results in this thesis were summarized.
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