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Project: Many hydrated soft materials, including extracellular polymeric R. Weerasekeraa , R. Kandel, R. J. Woods , J. Yan, R. Olson et al.
substances and polysaccharide-rich matrices, derive mechanical

integrity and transport properties from chemically modified carbohydrate .

networks. A key structure—property challenge is determining how 3 -4 Gul*(=)
specific polysaccharide functionalities (charge, acylation, amino-acid N -3 Glc
conjugation) are “read out’ by matrix-processing enzymes to control io\ 1 -2 Glc
chain scission, network remodeling, and degradation. s . §: A -1 Gal 2
In this work, Weerasekera and colleagues report a ~2 A X-ray crystal e ' +1 Gul*(=)
structure of the polysaccharide lyase RomB bound to defined fragments +2 Glc

of the polysaccharide from Vibrio cholerae (VPS), mapping a long +3 Glc
binding groove that engages the substrate through multivalent ionic \ S +4 Gal
contacts to a unique amide-linked glycine modification. Combined with | +5Gul ()
molecular dynamics (MD) simulations and targeted mutagenesis, the

data show how arginine “anchor points” stabilize anionic sugar positions,

and how substrate bending near the scissile bond promotes cleavage
via B-elimination; presenting a design concept for engineering catalysts
that depolymerize chemically modified polysaccharides with spatial and
chemical selectivity in glycomaterials and biofilm-like polymer networks.

MIP Role: These advances were enabled by GlycoMIP’s specialized
expertise in atomistic modeling of polysaccharides. All-atom MD
simulations carried out by GlycoMIP scientists at the University of
Georgia showed stable RbmB-VPS association via persistent salt-
bridges to the amide-linked glycine modification, and revealed how
substrate bending localizes strain near the scissile bond, providing a
dynamic, mechanistic interpretation of the crystal structure and helping Fig. 1 (a) Snapshot from an MD simulation showing the interactions between the protein surface and the glycyl

: . : ; moiety (green) that distort the VPS into a bioactive conformation that promotes the enzyme activity of the lyase
gﬁ?atger?g;tsagtlzr:za;oiﬁ :ggglt:/%nally essential beyond what structure or RbmB. (b) Chemical structure of the repeating tetrameric unit of VPS. The L-gulose monosaccharide is N-

acetylated at C2 (cyan), O-acetylated at C3, and contains an amide-linked glycine amino acid at C6 (green).
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