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Abstract: Mycotoxins are toxic secondary metabolites synthesized by filamentous fungi that
contaminate agricultural commodities destined for human and animal feed. Oxidoreductases that detoxify
the agroeconomic mycotoxins deoxynivalenol (DON) and patulin have previously been identified.
However, structural and functional studies for these enzymes are limited precluding their industrial
application.

The two enzymes, DepA, a pyrroloquinoline quinone alcohol dehydrogenase and DepB an NADPH-
dependent aldo-keto reductase (AKR) detoxify DON via epimerization. This process entails a
stereoinversion of the C® OH group of DON to produce the less toxic diastereomer, 3-epi DON. From an
industry standpoint, the steep costs of NADPH supplementation impact the feasibility of epimerization.
To facilitate future coenzyme engineering studies, the crystal structure of a DepB homolog from
Rhizobium leguminosarum was solved. Using site-specific mutagenesis, the residues Lys?'’, Arg?® and
GIn?®* were determined to confer NADPH specificity. As an alternative approach, an E. coli strain
harbouring both wild-type DepA and DepB was engineered and employed as a whole-cell biocatalyst. The
strain biotransformed 25 parts per million (ppm) of DON to 3-epi DON in buffer within 2 hours, while in
an animal feed matrix, corn steep water, the strain biotransformed an initial concentration of 15.9 ppm
DON to 3-epi DON within 24 hours. Patulin detoxification by an AKR, termed GOX1462 and a short-
chain dehydrogenase (SDR) GOX0716 was assessed. Steady state assays were conducted to determine
the substrate specificity, optimal pH, thermoactivity and thermal stability. Structural and phylogenetic
analysis revealed that these oxidoreductases belong to evolutionarily divergent families with catalytic
promiscuity towards other toxic aldehydes and ketones.
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