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In this study we aimed to construct an L-glucose production system in
Bacillus subtilis by heterologous expression of iolM, iolN and IgnH genes to produce L-gluconate
from myo-inositol. By using synthetic genes optimized for the codon usages of B. subtilis and a
strong promoter, these genes can be expressed in B. subtilis at some extent. We introduced these
three genes as an operon on a plasmid to B. subtilis strain deficient for intrinsic inositol
catabolic genes, however, conversion of myo-inositol to L-gluconate was not observed. It may be due
to low expression of these genes.
On the other hand, to obtain a mutant protein of LgdA (L-glucose dehydrogenase) having reverse
reaction activity, we have determined its three-dimensional structure. We identified several
residues for substrate binding, of which R178 was proven to be essential for inositol
dehydrogenation activity, but not for L-glucose dehydrogenation.
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