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Development of Escherichia coli for fuel cells that highly integrates useful
functions for biofuel cells

Azuma, Masayuki
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In recent years, with the improvement of the performance of biofuel cells,
its practical application is strongly expected. In this research, improvement of the microbial
catalyst, which is the key point of its development, was promoted. Specifically, using Escherichia
coli, which is a model organism, as a catalyst, useful functions were highly integrated using a
chromosome modification technique. We focused on mutations in genes involved in the central
metabolic pathway of glucose used as fuel. From among these, we found a mutation that leads to an
improvement in performance, constructed a strain with 5 gene defects (A 5) by stacking them, and
succeeded in improving the power and coulombic efficiency. We also found a new candidate mutation by

evaluating the relationship between performance and the defects of genes related to the functions
of the inner and outer membranes. In the future, improvement is expected from the elucidation of the

part of A5 that limits power generation.
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Glucose dehydrogenase 6.5 16.6 4.98 0.77 3.7
BW25113(DE3), 1%NaHCO3 8.3 18 1.23 0.15 8.2
A5, 1%NaHCOs3 8.3 18 1.82 0.22 21.3
A5,5%NaHCOs3 8.3 18 2.21 0.27 10.4
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