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Background

• The molecular biological group supports organism specific 
groups in diagnostics of plant pests and vectors

• For mycology, identification of fungal strains is supported 
with sequencing analysis

• Traditionally, PCR sequencing of ITS barcode with one or 
more extra loci
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Challenges for regulated fungi:

› The ITS barcode often lacks resolution

› Additional loci are only limited standardized

› Often primers for additional loci are not implemented 
or known
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Project aims

• Development of a generic high throughput 
sequencing (HTS) test for culturable fungi

• Extract frequently used barcodes from the whole 
genome (rDNA, EF1a, RPB2, ACT, CALM, TUB)

• Broad implementation for culturable regulated fungi

• Replace Sanger sequencing for identification purposes
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The test – from sample to sequence report
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• Liquid monosporic or hyphal tip 
cultures serve as input

• Fusarium venenatum serves as 
external control sample (Alien 
control)

• Samples and alien control are 
used to monitor positive and 
negative control steps

• Visual assessment of consensus 
sequences and clustering prior to 
reporting
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Bio-informatic output

• Whole genome assembly with contigs 
containing barcodes

• In-silico verification of barcodes with oligo’s

• Extraction for downstream analysis (PM7/129)
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Output is recorded on a standardized form

• Assembly and barcode statistics and analysis of obtained barcodes

• Four-eyes principle
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Liquid cultures outperform cultures from plates

• Higher DNA concentration facilitates more robust library preparation and sequencing

• Monosporic or hyphal tip ensures purity of fungal cultures making data interpretation easier
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Validation according to PM7/98(6)
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Basidiomycetes • Scope: identification of 
axenically cultured fungal 
regulated species using 
selected barcodes obtained 
with High Throughput 
Sequencing

• LOD = minimal 108.1 Mb 
data and 14x MRD

• Specificity: 37 regulated 
culturable fungi, 23 could be 
obtained and tested. 100% 
conformity. 

• 100% repeatable results

Ascomycetes
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MUSTI in the context of plant health diagnostics

• Sanger sequencing (ITS) still has a 
valuable place in the diagnostic process
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Conclusions and Outlooks

• MUSTI overcomes challenges presented by traditional Sanger sequencing for culturable regulated fungi

• MUSTI was demonstrated fit for purpose for all regulated fungi tested (23 of 37 fungal species)

• Obtaining additional fungal species and test verification is planned

• We will explore using the entire fungal genome (ANI based) for species identification. First experiences 
with Neocosmospora spp. and Elsinoë spp. are very promising.
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Thank you for your attention
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