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Project: Microbial biofilms are structured glycomaterials composed of
polysaccharides, proteins, and nucleic acids whose physical and
chemical properties govern adhesion, mechanical stability, and
resistance to chemical penetration. In many systems, the extracellular
polysaccharide alginate dominates biofilm architecture, with material
properties that depend on chain composition, monomer sequence, and
chemical modifications such as acetylation.

In this study, Felton and co-workers examine how a polysaccharide
lyase from Stenotrophomonas maltophilia, Smit1473, interacts with
alginate-rich biofilms produced by diverse Pseudomonas aeruginosa
isolates. By combining enzymatic activity assays with detailed
carbohydrate structural characterization, the work shows that Smit1473
both inhibits alginate accumulation and degrades mature alginate
matrices, including acetylated forms. The results provide insight into
how alginate chemical composition and higher-order structure influence
enzymatic susceptibility, advancing understanding of structure—function
relationships in naturally occurring glycomaterials.

MIP Role: GlycoMIP supported this work by providing access to
specialized carbohydrate analytical capabilities through the user facility
at the Complex Carbohydrate Research Center (CCRC), University of
Georgia. GlycoMIP staff performed glycosyl composition analysis using
gas chromatography—mass spectrometry (GC-MS) and nuclear
magnetic resonance (NMR) spectroscopy to characterize the chemical
composition and molecular features of EPS isolated from P.
aeruginosa clinical strains. These analyses enabled quantitative
determination of monosaccharide composition, mannuronic-to-
guluronic acid (M-to-G) ratios, and the presence and degree of alginate
acetylation across isolates.
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SEM images of all mucoid P. aeruginosa
isolates treated with Smlt1473
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phenotype of P. aeruginosa
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