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Abstract:

Recent progress in in-cell solid-state NMR (ssNMR) has allowed the in situ structure determination of starch
(1), but also order determination of membranes in living bacteria (2) or red blood cell ghosts (3). Studying the
cell wall of microorganisms brings new challenges to structural biology, especially since polysaccharides are
organized as polymers with no unique sequence or structure.

Precise glycan composition of Chlamydomonas reinhardtii has been determined using mostly ssNMR, follow-
ing a protocol recently described (4). A similar protocol was applied to the amino-acid composition determi-
nation of the microalga. The first Dynamic Nuclear Polarization study of a microalga also allowed us to detect
preferential contacts within and between amino acids and glycans.

We further identified a strong heterogeneity in flexibility and hydration, depending on the nature of the glycan
or amino-acid, providing hints towards molecular organization and biophysical properties of C. reinhardtii
polysaccharides and glycoproteins in the cell wall, that can be compared to extensins in higher plants.
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