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Establishment of molecular design guidelines for enzyme mutants by principal
component analysis aiming at improving enzyme electrochemical reaction

TAKAMURA, Eiichiro
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0.1% 70 mV

In the present stud%, we aimed to improve the electroenzymatic reaction of
direct electron transfer-type enzymes, which are capable of direct electron transfer between enzyme
and electrode. Electrochemical screening, rather than conventional enzyme activity screening, was
performed on random mutant libraries. From the screening results, mutant libraries were classified
by hierarchical cluster analysis. Mutants exhibiting similar properties to those showing superior
electrocatalytic performance had similar mutations introduced. Focusing on the redox potential of
the enzyme, the high effect sites on the redox potential due to the introduction of mutations were
identified. A saturating mutation library was prepared and evaluated, and mutants with redox
potentigl changes of approximately 70 mV were obtained with only 0.1% of the total sequence space
screened.
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Immobilization of multicopper oxidase from Pyrobaculum aerophilum onto an electrospun- aligned 2021

single- walled carbon nanotube surface via a carbon- nanotube- binding peptide for biocathode
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