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Advances in the biosynthesis of long sugar-chain saponins
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Abstract: Saponins, featuring multiple glycosyl moieties in long sugar-chains, are significant plant secondary
metabolites known for their diverse pharmacological properties, including immunomodulation, antitumor activity,
and lipid-lowering effects. Variations in sugar chain composition critically contribute to their structural diversity.
Recently, the biosynthetic pathway of Saponarioside B, an octasaccharide saponin derived from Saponaria
officinalis, was elucidated through collaborative research efforts led by Prof. Anne Osbourn (John Innes Centre,
UK) and Prof. Jim Leebens-Mack (University of Georgia, USA), as published in Nature Chemical Biology. The
biosynthetic pathways of other long sugar-chain saponins, such as avenacin A-1, yossoside V, a-tomatine, and QS-
21, have also been elucidated in recent years. This review aims to explore the glycosylation reactions and their
catalytic enzymes in the biosynthesis of long sugar-chain saponins, integrating recent advances to update enzyme
discoveries, optimize biomanufacturing strategies, and develop synthetic biology approaches for plant-derived

saponins.
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