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Glycosynthase-based synthesis of peptidoglycan oligosaccharides
to decipher bacterial cell division
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Most antibiotics used in human medicine inhibit the biosynthesis of peptidoglycan, an essential
component of the bacterial wall. However, antibiotic resistance is rising to dangerously high levels,
becoming one of the biggest threats to global health.1 Combating this burden therefore requires the
detailed study of peptidoglycan metabolism and implies the need to produce well-defined molecular probes.
2,3

In this context we devised a glycosynthase-based chemo-enzymatic synthesis of peptidoglycan
oligosaccharides using the D52S mutant of hen egg-white lysozyme (D52S HEWL).4 Size-control of the
oligosaccharides during glycosylation was achieved using a non-polymerizable donor. A galactosyl group,
whose introduction and deprotection can be done enzymatically was chosen as temporary protecting group.
Trisaccharide Gal-GIcNAc-1,6-anhMurNAc was produced by metabolically engineering E. coli cells and
chemically fluorinated at the reducing end to provide the target donor. Successive rounds of glycosylation
using D52S HEWL followed by degalactosylation using a commercial B-galactosidase afforded the expected
tetra-, hexa- and octasaccharides in 60-70% yields. These compounds were used to decipher the impact of
the charge on the lactoyl group of MurNAc, of the anhydro at the reducing end of the oligosaccharide, and of
the oligosaccharide chain length on the interaction with E. coli DedD, a SPOR-domain-containing protein
involved in bacterial cell-division.5 The information retrieved using NMR spectroscopy in this study sheds a
new light on the role of this protein.
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A) Glycosynthase-based synthesis of peptidoglycan oligosaccharides; B) Characterization of E. coli Ded D-
oligosaccharides interaction by NMR
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