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regulating transcription factors 
of Fusarium graminearum

Giang Thi Thu Le, Long Nam Nguyen and Wilhelm 
Schäfer

Molecular Phytopathology and Genetics, Biocenter Klein 
Flottbek, University of Hamburg, Germany

F. graminearum is a major pathogen of cere-
als worldwide. Recently, we identified secreted 
lipases as general virulence factors. To study 
the regulation of lipase genes we investigate the 
role of so called cutinase transcription factors. 
The cutinase transcription factor protein fam-
ily is extensively present and conserved among 

filamentous fungi. We identified several putative 
cutinase transcription factor genes in F. grami-
nearum and characterized them by gene disrup-
tion. Disruption of Far1 (fatty acid regulator1), 
a homolog of Aspergillus FarA gene, indicates 
that it is important for long chain fatty acid 
utilization. Disruption of Far2, a homolog of the 
Aspergillus FarB gene, demonstrates that Far2 is 
required for very short chain fatty acid assimila-
tion by the fungus. Lr1 (lipase regulator1), which 
belongs to the Far1 clade, leads to reduced total 
extracellular lipolytic activity and transcriptional 
repression of several lipase genes in culture. 
These results suggest that Lr1 mediates expres-
sion of genes involved in fatty acid hydrolysis. 
In summary, our results show that transcription 
factors of the plant pathogen F. graminearum 
are involved in regulation of genes important for 
fatty acid assimilation and lipid hydrolysis.
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This study analysed genomic variation of 
the translation elongation factor 1α (TEF-1) 
and the intergenic spacer region (IGS) of the 
nuclear ribosomal operon of Fusarium oxyspo-
rum f. sp. cubense (Foc) isolates, from different 
banana production areas, representing strains 

within the known races, comprising 20 vegeta-
tive compatibility groups (VCG). Based on two 
single nucleotide polymorphisms present in 
the IGS region, a PCR-based diagnostic tool 
was developed to specifically detect isolates 
from VCG 01213, also called tropical race 4 
(TR4), which is currently a major concern in 
global banana production. Validation involved 
TR4 isolates, as well as Foc isolates from 19 
other VCGs, other fungal plant pathogens 
and DNA samples from infected tissues of the 
Cavendish banana cultivar Grand Naine (AAA). 
Subsequently, a multiplex PCR was developed 
for fungal or plant samples that also discrimi-
nated Musa acuminata and M. balbisiana gen-
otypes. It was concluded that this diagnostic 
procedure is currently the best option for the 
rapid and reliable detection and monitoring 
of TR4 to support eradication and quarantine 
strategies.
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The mycotoxin producing pathogen Fusarium 
graminearum is the causal agent of Fusarium 
head blight (FHB) of small grain cereals on fields 
worldwide. Although F. graminearum is one of 
the best investigated phytopathogens, detailed 
information about fungal development on host 
surfaces and the penetration strategy of the 
pathogen is limited. We established a bioassay 
that allows a comprehensive investigation of the 
inoculated host surfaces. Detection of mycelium 
was facilitated by constitutive expression of a 
dsRed reporter gene, thereby allowing bioimag-
ing with white light and fluorescence stereomi-
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