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User-friendly extraction and multistage tandem mass spectrometry based analysis of lipid-linked oligosaccharides in microalgae

Protein N-glycosylation is initiated within the endoplasmic reticulum through the synthesis of a lipid-linked oligosaccharide (LLO) precursor [1]. This precursor is then transferred en bloc on neo-synthesized proteins through the action of the oligosaccharyltransferase giving birth to glycoproteins. The N-linked glycans bore by the glycoproteins are then processed into oligomannosides prior to the exit of the glycoproteins from the endoplasmic reticulum and its entrance into the Golgi apparatus. In this compartment, the N-linked glycans are further maturated in complex type N-glycans. This process has been well studied in a lot of eukaryotes including higher plants. In contrast, little information regarding the LLO precursor structure and synthesis of N-linked glycans is available in microalgae. 
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  ESI-MS 3 spectrum selecting m/z 1682.5 as the intermediate fragment ion revealed the presence of discriminant fragment ions at maccumulates a LLO-released oligosaccharide containing 11 hexose and 2 Nacetylglucosamine residues which differs from one hexose compared to the LLO structure synthetized in most of the eukaryotes [1].
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 21 Fig. 2 : Multistage tandem mass spectrometry analysis of the permethylated LLO-released oligosaccharide isolated from C. reinhardtii xylosyltransferase mutant (a-c) and from wild-type (d-f).
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 34 Fig. 3 : Multistage tandem mass spectrometry analysis allowing the determination of the structure of the permethylated LLO-released oligosaccharide isolated from the diatom P. tricornutum.

  Analysis of the LLO confirms the presence of a branched precursor truncated by one hexose. The Glc 2 Man 9 GlcNAc 2 structure in P. tricornutum is consistent by the absence of ALG10 and glucosidase I gene in the genome of the diatom as previous reported [5]. This work allows us to report for the first time the detailed structure analysis of the LLO released oligosaccharide from the diatom PLucas, P.-L., Dumontier, R., Loutelier-Bourhis, C., Mareck, A., Afonso, C., Lerouge, P., Mati-Baouche, N., Bardor, M., 2018. User-friendly extraction and multistage tandem mass spectrometry based analysis of lipid-linked oligosaccharides in microalgae. Plant Methods 14, 107.