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In 2024, the biopharmaceutical market value reached above $469 billion. This dynamic
market includes monoclonal antibodies (mAbs) either originators or biosimilars,
hormones, nucleic acid and engineered cell-based products. Currently, most of the
mAbs are produced in mammalian cells, such as Chinese Hamster Ovary (CHO) cells.
However, production in CHO cells is expensive and present potential risk of viral
contamination. This explains the growing interest for the development of cost-
effective, safer and more sustainable expression systems, such as microalgae. Since
they are photosynthetic eukaryotic cells, their culture in photobioreactors is
inexpensive. In addition, microalgae perform efficient folding and N-glycosylation of
proteins. Moreover, microalgae are classified as Generally Recognized as Safe strains
and, therefore, microalgae, such as the diatom Phaeodactylum tricornutum, have
emerged as alternative cell factories for the production of biologics. So far, analyses of
glycans N-linked to P. tricornutum proteins revealed mainly high mannose type N-
glycans both on endogenous glycoproteins! and mAbs2. However, bioinformatic
approaches allowed the identification of a putative sequence coding for a
xylosyltransferase (PtXyIT) in the P. tricornutum genome3. N-glycan xylosylation of
plant-derived therapeutic proteins has been demonstrated to induce immune
responses®. Therefore, the present research project aims to investigate the
xylosylation processing of Phaeodactylum tricornutum N-glycans, that is currently
poorly understood. In contrast, plant core (1,2)-xylosyltransferases (XyIT) have been
well-studied. In this context, we performed mass spectrometry analyses to identify
xylosylated protein N-glycans in P. tricornutum Pt3 ecotype. Moreover, functional
complementation of a tobacco mutant impaired in XyIT activity with the gene coding
for PtXyIT confirmed that this glycosyltransferase is a core B(1,2)-xylosyltransferase.
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