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Mechanism of glycerol-induced toxicity in Methylosinus trichosporium OB3b cultured with
lanthanide ion ('Tokyo Institute of Technology) O Wataru Shiina', Hidehiro Ito!, Toshiaki
Kamachi'

Methanotrophs, which can utilize methane as a sole carbon source, were known to exhibit
growth inhibition by glycerol V. In our previous study ?, we revealed that glycerol causes a
toxic effect on Methylosinus trichosporium OB3b (OB3b strain) cultured with lanthanide ions.

In this study, we revealed that the glycerol-dependent toxicity in OB3b strain was caused by
the oxidation of glycerol by lanthanide-dependent methanol dehydrogenase, XoxF1. The
Maillard reaction, protein modification by reactive carbonyl species, occurred in OB3b cells
cultured with glycerol and lanthanide ions. We demonstrated from the Maillard reaction that
XoxF1 and aldehyde were involved in glycerol-dependent toxicity. We purified XoxF1 from
OB3b strain and characterized its methanol and glycerol oxidation activity. Finally, we isolated
and characterized an OB3b mutant that could avoid glycerol-dependent toxicity.
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Figure Proposed mechanism of glycerol-dependent toxicity in OB3b strain.
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