Biochemistry

ACID AND NEUTRAL TREHALASE ACTIVITIES IN MUTANTS OF THE CORN ROT FUNGUS FUSARIUM VERTICILLIOIDES, D. L. Nall​​​​​​​​1, E. S. Roberts1, B. A. Boudreau1, D. W. Brown2, E. E. Remsen1, K. L. McQuade*1 – Bradley University1, Mund-Lagowski Department of Chemistry and Biochemistry, Peoria, IL 61625, USDA-ARS2, NCAUR, Peoria, IL 61604, mcquade@fsmail.bradley.edu

Fusarium verticillioides is a fungal pathogen known to cause corn rot and other plant diseases and to contaminate grain with toxic metabolites. We are characterizing trehalose metabolism in F. verticillioides with the hope that this pathway might serve as a target for controlling Fusarium disease. Trehalose is a disaccharide that is accumulated by fungi in response to stress but is present in only trace levels in most plants. In fungi, hydrolysis of trehalose to two molecules of glucose is catalyzed by a “neutral” trehalase, which acts on endogenous trehalose, and an “acid” trehalase, which acts on extracellular trehalose. The goal of this project is to measure the activities of both trehalases in extracts of F. verticillioides deletion mutants lacking one or more enzymes involved in trehalose metabolism. In the wild-type strain, trehalase activity is significantly higher in mycelia than in spores, and is not significantly affected by a reduction in glucose content of the growth medium. As expected, deletion of both the neutral and acid trehalase genes reduces trehalase activity to undetectable levels in mycelial and spore extracts, but has negligible effects on trehalose content. In extracts from a strain that lacks the gene for neutral trehalase but retains the acid trehalase gene, we detected pH dependent trehalase activity with an optimum near pH 4, which can be attributed to acid trehalase. In contrast, we are unable to observe neutral trehalase activity at any pH in extracts of a strain in which only the acid trehalase gene has been deleted. We are currently exploring the effects of media composition, stress conditions, or treatment with validamycin A (a trehalose analog and antifungal agent) on acid trehalase activity and whether these factors might also lead to observable neutral trehalase activity.
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