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Fig.1. Synthesis of sialylated mucin core structure.
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Fig.2. Synthesis of sugar chain-ligand conjugates containing mucin core structure.
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Fig 3. Preparation and characterization of N3>-SGNPs with mucin core structure. (A) Synthetic procedure of Ns-
SGNPs. (B) TEM image of N3>-SGNPs with NeuAc-Tn ligand conjugate. (C) DLS analysis of N3-SGNPs with
NeuAc-Tn ligand conjugate. (D) MALDI-MS analysis of N>-SGNP with NeuAc-Tn ligand conjugate.
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Fig 4. SPR imaging analysis.
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Fig.6. Glycan-protein interaction analysis by ELISA method with SGNPs. (A) Optimization of N3-SGNP
concentration. (B) Interaction analysis with PNA. (C) Interaction analysis of WGA.
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Cancer is the leading cause of death and affects
approximately half of people in Japan. Therefore,
early detection and treatment of cancer diseases are
demanded. Glycans classified as cancer-associated
carbohydrate antigens (TACAs) are expected to serve
as biomarkers for early cancer diagnosis and as
targets for cancer vaccines. However, TACAs that
can be used for early detection and treatment have not
yet been discovered. On the other hand, the O-linked
glycan TACAs, which are classified as mucin-type
glycans, are known to undergo significant structural
changes in the process of cancer and inflammation.
Sialyl Tn and sialyl Lewis X glycan antigens are
major O-linked glycans as TACAs and are widely
used as cancer biomarkers. In addition, the core
structures of mucin-type glycans, which result from a
deficiency in sugar chain elongation, are expected to
be used as biomarkers because they are expressed in
diseases such as cancer and related diseases. However,
their expression levels are very low compared to the
above-mentioned antigens and their function has
hardly been investigated. In this study, we prepared
sialylated core structures of mucin-type O-glycans
and evaluated whether the prepared glycans could be
used as analytical tools.

Sialyl core structures were synthesized from a
disaccharide intermediate using a systematic
synthesis method. As a result, four types of sialyl core
structures and their ligand conjugates were newly

synthesized. In addition, the synthesized ligand

conjugates were used for the fabrication of array-type
glycan chip and the synthesis of SGNPs. Interaction
analysis was performed using SPR imaging
biosensor with glycan chip and ELISA with SGNPs.
The results showed that ELISA analysis can be
performed interaction analysis with higher sensitivity
than SPR imaging analysis. The ELISA developed in
this study can be utilized for exploring biomarkers

after further optimization.



