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Structural Basis of Lipopolysaccharide O-Antigen Chain Length Modality

Description

Lipopolysaccharides are important components of the Gram-negative bacterial cell envelope that are
involved in immune evasion and act as a protective barrier. Using cryo-electron microscopy, the authors
resolved the structure and dynamics of FepE, the co-polymerase component of the Wzy-dependent
pathway responsible for length modulation of very long O-antigen molecules. Comparison of the interior
volumes of related co-polymerasesa?? periplasmic domains with the volume of hydrated sugars
suggests that the size of the periplasmic domain controls the length of the O-antigen, implying that
polysaccharide chain polymerization occurs inside the co-polymerase periplasmic domain. Moreover,
the authors show the opening of the FepE complex as well as other large mechanistically relevant
movements. The opening of the complex presents an attractive corridor for the release of completed
polysaccharide chains.
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Overall structure of a closed nonameric Escherichia coli FepE complex. (A) Cartoon
representation of the closed nonameric FepE complex overlaid with the C9-symmetrized
FepE cryo-electron microscopy (cryo-EM) density map (white). (B) Sliced to display the
interior of the complex. (C) Top view looking down from the periplasmic side. Top: view
looking down from the top of the periplasmic domain. Middle: sliced to the level of the
interior periplasmic L3 loop. Bottom: sliced to the level of the membrane to display the
doughnut-shaped detergent micelle (white) and 9 transmembrane domains
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