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Development of novel probes for a glycan for medicinal technology
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This study aims at developing engineered lectins suitable for pharmaceutical
applications via mutations of the 40-amino-acid minimal lectin PhoSL, which is specific to core
fucosylation, by unnatural amino acids. At first, we revealed the glycan-binding mechanism of PhoSL
by X-ray crystallography and molecular dynamics simulation at the atomic level. Based on the result,
we designed and synthesized 10 mutants in order to enhance/alter the glycan-binding affinity. We
could not obtain affinity-enhanced mutants even though some showed the intended intermolecular
contact. On the other hand, we observed binding of PhoSL with Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) spike protein, which was known to contain core-fucosylated glycans, at
approximately 1000-times stronger affinity than with isolated glycans. This suggests a possibility
of PhoSL as a specific inhibitor or a diagnostic agent for such diseases.
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