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tools for elucidating the binding behavior of carbohydrate-binding
proteins, called lectins. The synthesis of such polymers, however,
presents several major challenges. The molecular properties, such as
polymer length, backbone structure, and density of pendant

carbohydrates, need to be precisely controlled to allow specific ke

interrogation. A research team led by Cassandra Callmann at The o J)

University of Texas at Austin developed a series of precision -

glycopolymers (PGPs) with unambiguous local chemical composition Gacre

and well-defined global structure and demonstrated the utility of these -

materials with plant and mammalian lectins, specifically pea agglutinin =

and galectin-3, respectively. Binding studies showed that the density of ’_‘

pendant carbohydrates and the degree of polymerization had the

strongest impact on lectin binding. State-of-the-art coarse-grained

molecular dynamics simulations revealed a collapsed conformation of

the glycopolymers in solution caused by aggregation of the

carbohydrate moieties. The team furthermore demonstrated that

galactose-functionalized PGPs effectively suppressed the proliferation Dk g VTP

of galectin-3 positive breast cancer cells, indicating potential Testtm / i d

applications in cancer therapy. B = = =
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What Has Been Achieved: A team of researchers, led by Cassandra Callmann at The
University of Texas at Austin, developed a synthesis method for glycopolymers that affords
precise control over polymer length, backbone structure, and density of pendant
carbohydrates. The team identified the latter to be a critical factor for lectin binding with
grafting densities below 50% resulting in weaker interactions.

Importance of the Achievement: The novel synthesis method and structure-activity
relationship, established in this study, enables new design strategies for lectin-binding
glycopolymers for a large range of applications.

Unique Feature(s) of the MIP that Enabled this Achievement: The research was enabled
by GlycoMIP’s unique expertise and capabilities to characterize protein—carbohydrate
interactions and carry out coarse grained molecular dynamics simulations of glycopolymers.
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