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Project 1: Role of Histone Deacetylation and Chromatin Modification in Gibberella zeae.

1. What major problem or issue is being resolved relevant to Fusarium head blight (scab)
and how are you resolving it?

Our research aims to identify fungal genes that are essential for regulating DON production
or developmental processes related to plant infection. Results from such studies will be
useful to ‘develop new strategies for reducing impact of FHB disease and mycotoxin
contamination in barley and wheat’. In previous studies, we found that the FgHos2 and
FgRpd3 histone deacetylase (HDAC) genes are important for plant infection. In addition,
FgHos2 is important for DON production and sexual reproduction. FgRpd3 is critical for
conidiation.

To further characterize these HDAC genes, we have generated the FgHos2 FgHdal and
FgHos2 FgHos3 double mutants. In infection assays with flowering wheat heads, these
double mutants were significantly reduced in virulence and DON production. Only the
inoculated wheat kernels rarely developed scab symptoms. We also have conducted
microarray analysis with the FgHos2 and FgRpd3 mutants using the new Fusarium
Affymetrix GeneChip. Data analysis and functional characterization of selected genes are in
progress. Several genes down-regulated in the FgHos2 and FgRpd3 mutants were putative
protein kinase genes that were found to be important for virulence in F. graminearum.
Overall, over data indicate that inhibiting HDAC genes can be used to control the head blight
disease. ldentifying and characterizing genes regulated by FgHos2 and FgRpd3 HDACs will
be helpful to understand the regulatory mechanisms of DON production and plant infection.

2. List the most important accomplishment and its impact (i.e. how is it being used) to
minimize the threat of Fusarium head blight or to reduce mycotoxins. Complete both
sections (repeat sections for each major accomplishment):

Accomplishment:

The FgHos2 FgHdal and FgHos2 FgHos3 double mutants were generated and found to be

almost completely blocked in DON production and infection of flowering wheat heads.

FgHos3, FgHdal, and FgHos3 are the only type Il HDAC genes in F. graminearum.
Microarray analysis was used to identify genes regulated by FgHos2 and FgRpd3

in F. graminearum. Several putative protein kinase genes down-regulated in these mutants

were found to be important for plant infection.

Impact:

Our data with the double mutants indicate that type Il HDAC genes have overlapping
functions. Although FgHos2 is the dominant type Il HDAC gene in F. graminearum, a
general type Il HDAC inhibitor rather than FgHos2-specific inhibitor should be more
effective in controlling wheat scab disease development and DON production.

Some of these genes regulated by FgHos2 and FgRpd3 HDACSs that were identified
in this study function as novel fungal virulence factors. Further characterization of these
genes will be helpful to understand the regulatory mechanisms of DON production and plant
infection in F. graminearum.
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