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Transgenic approaches to control aflatoxin contamination in maize and cottonseed

The fungus Aspergillus flavus infects maize, cottonseed, peanut and tree nut crops and produces aflatoxin, a highly toxic and 
carcinogenic secondary metabolite. Development of transgenic crops that resist fungal infection is difficult because of the 

complexity of the host-plant-pathogen interactions and it is more difficult to control saprophytic/opportunistic pathogenic 
fungi such as A. flavus. We have demonstrated in our laboratory, several means of controlling the fungal growth and toxin 
production in transgenic cotton and maize. These include expression of a heterologous antifungal protein or synthetic peptides. 
For example, maize transformed with the α-amylase inhibitor protein from hyacinth bean showed reduced fungal growth and 
aflatoxin levels in kernel screening assays. We have also demonstrated significant anti-flavus activity with several synthetic, lytic 
peptides such as cecropin-based D4E1 or tachyplesin-based AGM peptides. Transgenic maize lines expressing one of these 
synthetic peptides AGM 182 showed significant reduction in fungal growth and toxin production (>65%). Transgenic cotton 
expressing D4E1 also showed antifungal properties and several field tests are being conducted for evaluation. We are currently 
employing host-induced gene silencing (HIGS) in which the pathogen (A. flavus) is directed by the host plant to down regulate 
the expression of its own gene(s) affecting its growth, invasion and/or toxin production. Significant reduction in both fungal 
growth and aflatoxin levels was observed in several transgenic maize lines compared to control. In this presentation, examples 
of various transgenic approaches to control A. flavus growth and aflatoxin contamination in food and feed crops will be 
summarized.
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