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Identifying how enzymes stabilise high-energy species along the reaction pathway is central to 
explaining their enormous rate acceleration. β-Phosphoglucomutase (β-PGM) catalyses the 
isomerisation of β-glucose-1-phosphate to β-glucose-6-phosphate. Using 19F-NMR and kinetic 
analysis, we report how MgF3

--complex forms in which MgF3
- mimics the transferring PO3

- 
moiety. We resolve its formation by steady-state and pre-steady state kinetics and propose a 
molecular mechanism for fluoride inhibition of β-phosphoglucomutase. 
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