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HTS? Handle, Taste, Smell
! άƭƻǿ-ǘŜŎƘέ ǿŀȅ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŦǳƴƎŀƭ ŎƻƳƳǳƴƛǘȅΧ 



How to accurately detect a fungal plant pathogen? 

Barcodeanalysis

Morphologicalfeatures

taxon-specificReal-time PCR



What more can HTS do for you, dear mycologist?

Searchfor hallmarks: targetedor random

Å Phylogeneticmarkers (housekeepinggenes, rDNA, etc.)

Å Fingerprints(microsat., {/!wΣ Χύ

Å Genesrelated to pathogenicity

Biologicalsample

Principle: to detect exclusive 
DNA traces of a pest (     )  in 
a complex mixture and 
make them observable by 
t/wΣ ǉt/wΣ [!atΣ Χ 

?

Developmentof specificdetectionassays
targetingDNA



The use of HTS for comparative genomics



Use of HTS to design taxon-specific markers

In case of cryptic species, or at subspecies levels, finding taxon-
specific regions in the genome is challenging

Phylogenetic markers do not always show a sufficient level of 
polymorphism

Sequencing of entire fungal genomes is 
nowadays easy and affordable

Compare genomes to screen regions unique 
or sufficiently polymorphic and design 
specific oligonucleotides for molecular assays 



Case study 1 about wheat blast : an emergingand 
threateningdisease

Wheat blast disease: danger on the move, 
Cruz & al., 2017

2-SPREAD

1-SYMPTOMS

3-CAUSAL AGENT :  Pyriculariaoryzae

Valente et al. 2019

Challenge:
Prevent the spread of the disease via seeds 
and its introduction into Europe
=> Developmentof a detection assayin seeds, 
and target a geneticlineage(subspecificlevel)



1- Mass search for Triticum lineage hallmarksby comparing the 
whole genomes (unique/polymorphic)

2- Screening, selection and validation of detection tools

3- Obtaining tools of different technical levels that can be used in 
different types of laboratories:
Å PCR tests (local laboratory application)
Å Real-time PCR test (official laboratory application)
Å LAMP test (field application)

The use of comparative genomicshelpsfinding
regionsexclusive for Triticum lineage

Maud Thierry


