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Aflatoxin is a mycotoxin produced by A. flavus and A. parasiticus. Aflatoxin can mainly be found on protein rich 
seeds like peanuts or on certain cereals. Especially maize from various African countries is prone to aflatoxin 
contamination. In order to develop improved measures to control aflatoxin contamination of maize, a 
profound knowledge of the genetic regulation of aflatoxin biosynthesis in this food commodity is important. 
The biosynthesis of aflatoxin, like any other mycotoxin, is strongly regulated, which leads to the situation that 
the growth of the fungus is not ultimately coupled to the synthesis of the toxin. For this reason, visible growth 
is not a direct marker for the presence of aflatoxin and vice versa. The activation of mycotoxin biosynthesis 
genes is strongly dependent on the special conditions in the food environment. The most important 
parameters are temperature, water activity and the composition of the substrate, e. g. the food. The droplet 
digital PCR (ddPCR) is an excellent tool to monitor growth and gene activation in food matrices. In contrast to 
Real Time PCR, which can also be used for this purpose, no standard curve is needed. Moreover, ddPCR is very 
sensitive, meaning that low differences in DNA or RNA concentration can be detected. A further advantage is 
the fact that the reaction is carried out in a large number of nano-droplets, which means that the sample, but 
also potential inhibitors originating from the food matrix, are highly diluted. Because of this dilution effect, this 
method is very resistant against inhibition by contamination, in contrast to Real Time PCR.  
A developed ddPCR system, based on the aflR gene, the regulatory gene of the aflatoxin biosynthetic pathway 
in A. flavus, was established. Growth and activation of aflatoxin gene expression of A. flavus in maize was 
determined by this method. The results very exactly show the clear difference between increase of biomass 
and onset of aflatoxin gene expression. Interestingly the DNA concentration of A. flavus in maize continuously 
increased during the observation time, which was paralleled by marginal production of aflatoxin. During that 
phase aflR mRNA concentration stayed constant at a low level. However after a prolonged incubation a strong 
and sudden peak of aflR transcripts appeared in maize. This peak was followed by a strong peak in aflatoxin 
concentration in the maize sample. In terms of food safety this time point of aflR gene activation can be 
regarded as a critical control point in a HACCP concept. Inhibitors or conditions which would prevent this 
activation would have the potential to control aflatoxin biosynthesis. 
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