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Testing of the zearalenone producer F. oxysporum with the PKS4 primer set

F. culmorum was used as proof-of-concept organism in this study. In order to test if the PKS4 
primer set also works on other zearalenone producers, it was tested on F. oxysporum DNA. F.  
oxysporum is a second representative of the genus Fusarium which is frequently present in 
indoor air.1,2 As shown in Supplementary Figure S1 the primer set was applicable to this species 
too, resulting in a concentration dependent drop of the chemiluminescence signal. Reduction of 
the DNA quantity from 100 ng to 50 ng resulted in a signal decrease of 48%. 

Supplementary Figure S1: Performance of the PKS4 primer set on polycarbonate chips with 
F. oxysporum. Chemiluminescence signals from haRPA measurements are depicted in AU. Bars 
represent the mean values, dots the single measurements of the samples or species DNA used as 
template in haRPA. The dashed line separates controls from samples. 1 is the spotting control, being 
immobilized EZ-Link amine-PEG2-biotin, 2 is the negative control, being spotting buffer only, 3 is 100 
ng of F. oxysporum DNA, 4 is 50 ng of F. oxysporum DNA. n is the number of replicates.
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Testing of a haRPA primer set targeting trichothecene producers

In the future, the assay might be applicable in a multiplex manner. Therefore, a second primer 
set was designed and preliminarily tested for haRPA on polycarbonate chips. This time, the 
targets were trichothecene producers to be detected by the presence of the TRI5 gene. As can 
be seen in Supplementary Figure S2 the TRI5 primer set successfully worked for the detection 
of the trichothecene producing Fusarium F. culmorum while it did not detect the non-producing 
fungus E. nigrum, the bacterium B. subtilis and the plant L. japonicus. While these results 
indicate a good potential for this primer set, many more measurements have to be conducted to 

confirm specificity and concentration dependency.

Primer design

The TRI5 primers were adapted from Niessen and Vogel3 who designed them to amplify a 
conserved region of the TRI5 gene by PCR. For the adaption a partial tri5 sequence from 
F. culmorum (GenBank: AF480837) and a coding sequence from F. poae (GenBank: U15658) 
available on NCBI were used. As before, homogeneous RPA tests were performed on 
F. culmorum which is also capable of producing trichothecenes.4 Seven forward and seven 
reverse primers were tested in all possible combinations. In the resulting set, the forward primer 
was prolonged to 30 base pairs and shifted 16 base pairs in 3’ direction in regard to the forward 
primer used by Niessen and Vogel (TRI F).3 As reverse primer a new sequence located 16 base 
pairs in 5’ direction compared to the published one was used (TRI R).3 

Supplementary Figure S2: Preliminary tests of a TRI5 primer set. Chemiluminescence signals from 
haRPA measurements are depicted in AU. Bars represent the mean values, dots the single 
measurements of the samples or species DNA used as template in haRPA. Dashed line separates 
controls from samples. 1 is the spotting control, being immobilized EZ-Link amine-PEG2-biotin, 2 is the 
negative control, being spotting buffer only, 3 is 100 ng of F. culmorum DNA, 4 is 100 ng of E. nigrum 
DNA, 5 is 100 ng of B. subtilis DNA, 5 is 100 ng of L. japonicus DNA. n is the number of replicates.



Supplementary Table S1: TRI5 primers used to target trichothecene producers

Name Target 
gene

Primer sequence modification Amplicon 
length

TRI F TRI5 CTATGCTTACAACAAGGCTGCTCATCACTT 5‘ - Biotin

TRI R TRI5 CATCGTCGAATTCCTTGTAGAACGACATGA 5‘ – NH2-C12

700 bp

Supplementary Figure S3: Chemiluminescence images of the chips used for calibration of the system. 
Images are one chip of the three chips used for the triplicates shown in the calibration curve in Figure 5. 
Numbers on the left side of the images are the spore concentrations of F.culmorum which were 
present in the samples used for calibration. 
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