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The use of enzymes as biocatalysts in the chemical and pharmaceutical industries has
been growing at a tremendous rate; however, the use of NADPH-dependent catalysts (such
as oxidoreductases) has been severely limited by the absence of efficient methods to
recycling a prohibitively expensive NADPH. At present, biological approaches using either
isolated enzyme or whole-cell biocatalyst seem to be most competitive for commercial
applications. By far, glucose dehydrogenases (GDH) from Bacillus species offer several
advantages over other systems including high stability, inexpensive co-substrate (glucose),
thermodynamically favorable reaction and flexibility to regenerate both NADH and NADPH. In
this research, glucose dehydrogenase (GDH) from Bacillus amyloliquefaciens SB5 (GDH-BA)
was studied and compared with that of Bacillus subtilis 168 (GDH-BS), a common source of
gdh gene for cofactor-regenerating applications. Despite a highly similar sequence when
comparing with GDH-BS (26 U/mg-protein), GDH-BA exhibited significantly higher specific
activity (97 U/mg-protein) and stability when pH was higher than 6. While an optimum activity
of GDH-BA was observed at a temperature of 50°C, the enzyme was stable only up to 42°C.
It should be noted that the productivity of GDH obtained in this study (1,292 U/g-wet cells) is
among the highest productivity reported for recombinant E. coli. The fact that a recombinant,
whole-cell B. subtilis expressing GDH-BA (B-15) increased the hexanols yields obtained from
n-hexane bioconversion using recombinant E. coli M20 expressing P450 BM3 F87V by 10.8-
folds proved that it can be used as an effective cofactor regenerator in a coupling whole-cell
system.
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