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Glycoproteins are known to alter their glycosylation sites and glycan structures along with changing cell
types and environments related to disease, and thus have been investigated as targets for IVDs and
therapeutic drugs for cancers.
Now we have supposed that if the exact glycan structure analysis of the drug discovery target candidate
molecule in cancer was enabled, production of the immunogen (as synthetic glycopeptide, recombinant
glycoprotein) could be made, which allows us to develop more effective antibody drugs with fewer side-
effects, which is based on the concept of the use of a special antibody recognizing both glycan part and
peptide part of a glycopeptide fragment on a protein.
Therefore, we have started to construct the new multifaceted analysis system of protein glycosylation for
discovering and validating drug target molecules within three years and aimed to derive drug discovery
target seeds within the project period.
As a result, two distinct technologies for glyco-target analysis have been accomplished as described below.
[1] Development of ultra-sensitive analysis technologies for glyco-target based on the interaction analysis
technique. We re-developed a lectin microarray-based system to explore inherent glycosylation alteration
to analyze a tiny amount of lesion cells isolated from the pathological tissues.
[2] Development of a comprehensive and precise glycosylation analysis system for glyco-target discovery.
Mass spectrometry-based analysis technology was sophisticated to analyze structures, sites of glycans and
their heterogeneity precisely and quickly.
Then, the above-mentioned technologies were introduced into the branch laboratory at Keio University to
complete a platform integrated by the two different technologies just for the discovery of drug candidate
molecules. For the technological verification, more than 600 tissue specimens of 12 diseases were provided
and effectively used for “glycoprpteomic analysis”, resulting in making the list of glyco-target candidates in
9 diseases. Based on the lists with rating possible molecules, disease-specific glycan alteration on each target
was confirmed at 32 of 81 molecules tried. Twenty-five molecules of them were successfully analyzed with
excat structure analysis by in-depth GlycoRIDGE. All data were provided as the "design drawings" for
making immunogen by the other project party. Finally, pathological and biochemical validation confirmed
some antibodies to be glycopeptide-recognizing ones. We assume that the key technology for discovering and
validating glyco-target drugs for cancerous diseases utilizing human specimens established in this project
and the results were expected to contribute to new medicine development by expanding the repertoire of drug

targets.



