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Project Summary: Precision glycopolymers (PGPs) are synthetic
polymers decorated with carbohydrates to interact with proteins and
cells in biologically relevant ways. A central challenge in PGP
design is understanding how subtle structural features, such as
backbone and glycan stereochemistry, govern macromolecular
conformation and biological function.

Researchers from the University of Texas at Austin used ring-
opening metathesis polymerization (ROMP) to prepare PGPs with
systematically varied backbone configurations (exo vs. endo) across
three carbohydrates (galactose, glucose, and mannose),
demonstrating that backbone stereochemistry is an active and
tunable design parameter that governs biological function
independently of sugar identity. These findings demonstrate that
glycopolymer function is not determined solely by carbohydrate
identity or conjugation density but is critically encoded in the three-
dimensional stereochemical arrangement of the polymer, a design
principle with broad implications for next-generation glycomaterials
with programmable and selective biological activity.

MIP Role: These achievements were made possible through
GlycoMIP’s unique expertise in computational modeling of
glycomaterials. All-atom molecular dynamics simulations conducted
by GlycoMIP scientists at Virginia Tech revealed that exo-PGPs
exhibit weaker structural correlation with water than endo
counterparts, directly explaining their enhanced hydrophobicity, and
provided mechanistic validation of experimental lectin-binding and
dye-interaction data that experiment alone could not resolve.

Fig. 1 (a) Structures of glycomonomers synthesized using exo-norbornene (top) and endo-norbornene (bottom). 

R = sugar epitope + linker. (b) Molecular structure of precision glycopolymers (PGPs) synthesized using exo-

and endo-β-galactose (left), exo- and endo-β-glucose (middle), and exo- and endo-α-mannose (right). (c) Nile 

red assay to probe the hydrophobicity exo-β-Gal (blue), endo-β-Gal (orange), and Nile red in water (red). (d) 

Snapshots of MD simulations of exo-β-Gal (left) and endo-β-Gal (right) in the presence of Nile red.
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