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Pro`ject 1:  Isolate and Characterize Mutants Defective in DON Accumulation in Wheat Tissues. 
 
1. What major problem or issue is being resolved and how are you resolving it? 

 
Trichothecene DON produced by Fusarium graminearum poses serious health concerns 
and is an important virulence factor for plant infection.  Although most of the genes 
encoding enzymes for metabolic steps in DON biosynthesis have been characterized, it is 
not clear about the transcriptional regulatory systems and plant factors controlling DON 
accumulation in infested wheat tissues.  In this study, one approach we used was to screen 
the REMI (restriction enzyme mediated integration) transformants generated in our lab for 
mutants defective in mycotoxin accumulation.  We have screened 650 REMI transformants 
and identified eight mutants that produced significant less DON in infected wheat kernels.  
Further characterization of these mutants and corresponding genes is in progress and may 
lead to the identification of important regulatory factors for DON production.  For the 
second approach, we have generated and characterized gene replacement mutants of the 
FCC1 and AMY1 homologues in F. graminearum.  These two genes have been implicated 
in regulating fumonisin production under certain conditions in F. verticilloides.  The CID1 
(Cyclin C-like gene required for infection and DON production 1) gene is homologous to 
F. verticilloides FCC1 and yeast SSN8.  Deletion of CID1 resulted in a reduction in 
conidiation but an increase in pigmentation.  The cid1 deletion mutant was defective in 
colonizing flowering wheat heads and significantly reduced in DON production.  
Expression of the CID1 gene in the F. verticilloides fcc1 mutant complemented its defect in 
fumonisin production, indicating that the Cid1 cyclin C-like protein may be one component 
of a well-conserved transcription regulatory complex involved in the biosynthesis and 
accumulation of Fusarium mycotoxins.   

 
2. List the most important accomplishment and its impact (how is it being used?).  

Complete all three sections (repeat sections for each major accomplishment): 
 

Accomplishment:  We have screened 650 REMI transformants and identified eight 
insertional mutants that are defective in DON accumulation in infected wheat kernels.  In 
addition, we have generated and characterized gene replacement mutants of the FCC1 and 
AMY1 homologues in F. graminearum.  These two genes may be well conserved in 
regulating the production and accumulation of mycotoxins in Fusarium species.   
 
Impact:  Our effort represents the first attempt to screen for random insertional mutants that 
are defective in DON production in infected wheat kernels.  Further characterization of the 
REMI mutants identified in this study may lead to the identification of regulatory factors for 
DON production.   
 Our results indicated that the CID1 cyclin C-like gene plays a critical role in 
regulating DON synthesis and plant infection in F. graminearum.  This is the first functional 
characterization of the FCC1 homologue in filamentous fungi (other than F. verticilloides).  
The Fcc1/Cid1 cyclin C-like protein may be part of a well-conserved transcription regulatory 
complex involved in the biosynthesis and accumulation of mycotoxins in Fusarium species. 
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As a result of that accomplishment, what does your particular clientele, the scientific 
community, and agriculture as a whole have now that they didn’t have before?: 
  
Although most of the genes encoding enzymes for metabolic steps in DON biosynthesis 
have been characterized, it is not clear about the transcriptional regulatory systems and plant 
factors controlling DON accumulation in infested wheat tissues.  In this study, we used both 
the forward and reverse genetic approaches to identify and characterize genes that play 
critical roles in regulating DON production in F. graminearum.  A total of 650 random 
insertional mutants were screened.  Eight REMI mutants defective in DON production were 
identified.  Further characterization of these REMI mutants and genes disrupted by 
transforming DNA is in progress and may lead to the identification of important regulatory 
factors for DON production.  The approach used in this study can be applied to additional 
insertional mutants that are available in our and other labs.   

We also have generated and characterized gene replacement mutants of the FCC1 
and AMY1 homologues in F. graminearum.  Our results indicated that the CID1 cyclin C-
like gene plays a critical role in regulating DON production and plant infection in F. 
graminearum.  Because CID1 could functionally complement the defect of F. verticilloides 
fcc1 mutant in fumonisin production, it is likely that the Fcc1/Cid1 protein may be part of a 
well-conserved transcription regulatory complex involved in the biosynthesis and 
accumulation of mycotoxins in different Fusarium species.  Therefore, it will be important to 
identify and characterization other components of this Fcc1/Cid1 complex.  Understanding 
molecular mechanisms of CID1 in regulating pathogenesis and DON production in F. 
graminearum may eventually lead to the development of novel scab disease control or toxin 
reduction strategies.   
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Include below a list of the publications, presentations, peer-reviewed articles, and non-peer 
reviewed articles written about your work that resulted from all of the projects included in 
the grant.  Please reference each item using an accepted journal format.  If you need more 
space, continue the list on the next page.       
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