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Penicillium verrucosum is an important contaminant of cereals, especially in regions with a slightly humid 
climate and moderate temperatures. lt can also be found on certain fermented vegetables like salted 
olives. This species is able to produce the two important mycotoxins ochratoxin and citrinin. Both are 
polyketides with very similar structures. The most important difference between both is the attachment 
of phenylalanine and chlorine to the polyketide structure of ochratoxin. According to literature data 
[O'Callaghan et a/., 2013, lnt. Food Microbiol. 161:172], the otapksPV gene is involved in the 
biosynthesis of ochratoxin. This statement is based on gene inactivation data. However, subsequent 
genome analysis showed that this gene is obviously identical to the pksCT gene, which is the pks gene 
for citrinin biosynthesis. The obtained transformants of P. verrucosum, however, were not able to 
produce ochratoxin. So, the authors concluded that this gene is also responsible for the biosynthesis of 
ochratoxin. To monitor citrinin and ochratoxin biosynthesis in cereals, wheat was inoculated with spores 
of P. verrucosum and incubated at 15, 20 and 25°C, for 7, 12 or 18 days. At these time points, samples 
were withdrawn and subjected to DNA and RNA quantification by ddPCR, with the pksCT gene as the 
target gene. Furthermore, the toxins produced were quantified by HPLC. The ddPCR analysis of the 
samples revealed an increase in fungal DNA content over time, indicating the increase in biomass. 
Especially at day 12, the DNA copy number was at its highest. The highest expression of the pksCT 
gene (several orders of magnitude, compared to the other conditions) was found at day 18, at 20 and 
25°C. These results indicate that the pksCT transcript copy number is not directly correlated to the DNA 
copy number. The HPLC demonstrated that citrinin production is favoured at lower temperature ranges 
(15 and 20°C), whereas higher amounts of ochratoxin are produced at higher temperature ranges (20 
and 25°C). The highest amounts of both toxins were produced after 18 days of incubation. lnterestingly, 
the pksCT gene showed its highest expression at conditions were also the biosynthesis of ochratoxin 
was at its highest level (18 days, 20 and 25 °C), which, in agreement with O'Callaghan et a/. (2013), 
also suggests the involvement of this gene to ochratoxin biosynthesis. lndeed, an inactivation of the 
pksCT gene of P. verrucosum during the current analysis revealed a transformant strain which was 
neither able to produce citrinin nor ochratoxin. 
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Ochratoxin A (OTA) is one of the most important mycotoxins due to its high toxicity and frequent 
occurrence in foodstuffs. lt is produced by some Aspergillus section Circumdati species, among others. 
This toxin was firstly detected in a culture of Aspergillus ochraceus and this fungus was considered for 
a lang time the most important OTA-producing species. However, several taxonomic revisions supposed 
the description of new species that are able to produce higher levels of the toxin, mainly A. steynii and 
A. westerdijkiae. Moreover, recent studies demonstrated that the first OTA-producing isolate described 
was indeed A. westerdijkiae. The five genes involved in OTA biosynthesis are clustered in the same 20 
kb-long genomic region presenting a conserved syntheny in all producing species. The location of this 
cluster in A. westerdijkiae and A. steynii genome is conserved and it is flanked by two genes encoding 
a hydrolase and an oxidorreductase. The sequence of these genes was used to design degenerate 
primers to amplify this region in A. ochraceus. These primers amplified a region of approximately 3,300 
bp in all fourteen isolates analysed and was sequenced in five A. ochraceus strains from different origins. 
The results showed that A. ochraceus isolates have a non-functional OT A biosynthetic cluster which 
only presents a few fragments of the halogenase and the polyketide synthase encoding genes. The 
results obtained here indicated that A. ochraceus cannot be an OTA producer and, therefore, its 
presence in food products might not pose a risk forfood safety. The lass ofthe OTA biosynthetic cluster 
seems to be widespread in other Aspergillus section Circumdati species. The analysis of the complete 
genome of A. sclerotiorum revealed the presence of a truncated OT A cluster but different from the 
version detected in A. ochraceus. In this case, the cluster maintains a short fragment of the genes 
encoding the halogenase, bZIP transcription factor, cytochrome p450 monooxygenase, and polyketide 
synthase together with small parts of the intergenic regions of the biosynthetic cluster. 
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