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Development of Well-defined Glycopolymers with Molecular Recognition Ability (Graduate
School of Engineering, Kyushu University) Yoshiko Miura,

Since living organisms are complex and precise molecular systems, which are supported by
interactions between biomacromolecules. The interactions between biomacromolecules are
based on multivalent effects, which are a combination of a number of weak interactions. The
multivalent effects are controlled by the precise structure of the biomacromolecule. If the
similar precise molecular structures of biopolymers are realized by the synthetic polymers, it
is expected to control the interaction with biomacromolecules. In my study, glycopolymers
(polymers with sugar side chains), which show particularly remarkable multivalent effects,
were studied for the development of molecular systems to their application as biofunctional
materials.'

Saccharides are interacted with sugar recognition proteins, which usually have multiple
structures. Sugar recognition sites in proteins are regularly arranged, and the bio-interactions
are strictly controlled. Block copolymers, multi-block copolymers, star polymers, cyclic
polymers, and nanogels of glycopolymers were prepared using a precise polymer synthesis
method based on controlled radical polymerization. The design and control of biological
interactions were achieved by controlling the spatial arrangement of sugars and other functional
groups. Those glycopolymers are suitable for interaction with sugar recognition proteins. Since
molecular recognition of saccharides is involved in many diseases, those results lead to
fundamental knowledge of biofunctional materials and macromolecular medicine through the
precise glycopolymers.
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Figure 1 Concept of glycopolymers as glycoclusters and examples of glycopolymers via

controlled polymerization.
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