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Exploration and functional analysis of a formaldehyde-driven glycine
hydroxymethyltransferase
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In this study, reaction specificities of microbial glycine
hydroxymethyltransferase (GHMT) was investigated to explore the diversity of microbial metabolisms
of C1 compounds (e.g., methane, methanol, and formaldehyde) and their potential to be a novel
biocatalytic tool for industrial utilization of C1 compounds. The enzyme derived from a thermophilic

archaeon, Thermoplasma acidophilum, was shown to be able to use formaldehyde as a C1 donor for the
hydroxymethylation of glyceine to serine in addition to its physiological substrate, methylene-THF.
The enzyme also showed significant activity in the cleavage of threonine to glycine and
acetaldehyde, suggesting that the enzyme is more related to the metabolism of threonine, rather than
se;ine, in Thermoplasma acidophilum. This result shed a new light on a unique C1 metabolisms in
archaea.
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2 GHMTta GHMTq

Enzyme Substrate Methylene-THF Km (MmM) Keat (1) Kea/Km (ST mM-Y)
GHMTra L-Serine + ND ND -
- ND ND -
L-Threonine + 0.64 0.10 0.16
- A 022 | 020 . 091 .
GHM Tt L-Serine + 23 0.29 0.012
- ND ND -
L-Threonine + 61 0.16 0.0026
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