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Inversion of Enzyme Function
by Using Different Protein Expression Systems

Hiroshi KIKUK AWA™

To date, bacteria selectively oxidizing only one hydroxymethyl group of propanediols were discovered.
Genome and proteome analyses identified a gene encoding the asymmetric oxidase responsible for the
R-selective reaction. Stereoselectivity depended on the expression host: enzyme produced in a Rhodococcus
expression system showed moderate R-selectivity in whole-cell reactions, whereas enzyme produced in
E. coli became nearly racemic and, without a His-tag, showed slight S-selectivity. Purified enzymes converted
diols to hydroxyalkanoic acids in vitro, but conversion dropped from 100% (whole cells) to ~10% after
purification. Control experiments ruled out host metabolism. Activity and selectivity were also strongly
pH-dependent, with little activity at pH 6.0 and slight S-selectivity at pH 7.0.
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