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SYNTHESIS AND SCREENING OF RIBITOL-5-PHOSPHATE METABOLIC
LABELLING TOOLS TO STUDY MUSCULAR DYSTROPHIES
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a-Dystroglycan (a-DG) is a highly glycosylated cell surface protein essential for binding
interactions with laminin within the extracellular matrix, playing a critical role in skeletal muscle,
peripheral nerve, and brain tissues. A key glycan, core M3, contains a unique tandem ribitol-
5-phosphate (Rbo5P) linker, first identified in mammalian cells in 2016 [1,2]. Disruptions in
Rbo5P biosynthesis are linked to congenital muscular dystrophies, highlighting the need for
new tools to study its presence and function.

This work describes the development of novel alkyne-tagged ribitol and Rbo5P metabolic
labeling tools, synthesised using a newly established methodology for installing cell-labile
protected phosphates without the use of hazardous phosphoramidite intermediates [3]. The
scope of this approach was explored, enabling the efficient synthesis of multiple probes. These
metabolic tools were applied to mammalian cells, and their biological activity was assessed
via bioorthogonal reactions with azide-containing reporter groups, followed by in-gel
fluorescence and mass spectrometry analysis.

This study presents the first chemical tool capable of fluorescently labeling overexpressed
a-DG, allowing for direct probing of mammalian cells. Expanding the scope of this
methodology will facilitate broader applications in glycoprotein research and metabolic
labeling strategies.
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