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This project was a proposal targeting two types of sugar chains, glycosaminoglycan (GAG) chain and O-GlcNAc modification.
First, we started with the screening of clones that bind to the GAG chains from engineered plant lectin library. By expanding
the lectin library and creating variants that replace clustered basic amino acids with various amino acids, lectin mutants with
different GAG-binding specificities were obtained. In the second half, engineered lectins were intensively prepared from
human and mouse proteins that specifically bind to heparin. Through structural analysis of this protein, prediction of secondary
structure, and creation of various mutants, it was found that there are two loops between domains, each of which is involved
in binding to GAG chain. Various mutants specific for heparin, heparin and chondroitin sulfate, or broadly several GAGs
were obtained. By using these three clones, various cells and clinical specimens were stained and we evaluated these mutants.

Hormone therapy is highly effective for prostate cancer, but after that, castration resistance is acquired and chemotherapy
becomes ineffective. As a model for this, when the medium of human prostate cancer cell line C4-2 is changed from the
presence of FBS to CSS from which hormones had been removed, C4-2 cell changes to hormone-independent growth. When
both cells were stained with GAG-binding lectin mutants, the binding was increased approximately 2.5 times in C4-2 cells
cultured in the presence of CSS. In model mice for dilated cardiomyopathy, normal cardiomyocytes were strongly stained
with another GAG-binding lectin mutant however regenerated cardiomyocytes could not be stained with any of these GAG-
binding lectin mutants. These findings indicated that GAG-mediated cell growth was enhanced in castration-resistant prostate
cancer, and that regenerated cardiomyocytes could not transmit GAG-mediated survival signal. To clarify modules for GAG-
mediated signaling, proximity labeling was applied using a fusion protein of biotin ligase and GAG-binding lectin. By adding
the fusion protein thus obtained on the cell surface, some proteins involved in GAG-mediated signalling were biotinylated
and separated on the gel of two-dimmensional gel electrophoresis.

We studied also on research about O-GIcNAcylated proteins. O-GlcNAcylation is reversible modification of GIcNAc on
cytoplasmic and nuclear proteins. Initially, identification of highly sensitive O-GIcNAcylated proteins in ES cells, and
establishment of a technique for identifying O-GIcNAcylated residues using a mass spectrometer were performed.
Furthermore, we also established a method for producing an antibody that specifically recognizes O-GlcNAylated site. As a
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result of staining of various cancer specimens using this antibody, differentiated cancer showed positive in the less
differentiated region, and dedifferentiated and poorly differentiated types were strongly stained. As the next goal, we
performed proximity labeling in which a fusion protein of biotin ligase was expressed intracellularly and proteins in the
vicinity were biotinylated. Several biotinylated proteins were identified by two-dimensional electrophoresis, and spots that
interact in an O-GlcNAc modification-dependent manner were identified by comparson with those in which the O-GlcNAc
modification site is replaced with Ala. A compound which abrogates the interaction between O-GIlcNAcylated protein and its
partner could be a drug against cancer. Though the O-GlcNAcylation, which was known as a kind of glycosylation, was shown

to be a target molecule for drugs through such a series of analyses.



