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New broadly applicable tool provides insight
into fungicide resistance
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Example workflow in cloning and expressing a mutant Botrytis cinerea SdhB
allele via the Sclerotinia sclerotiorum heterologous expression system. Credit:
Jingyu Peng, Hyunkyu Sang, Tyre J. Proffer, Jacqueline Gleason, Cory A.
Outwater, Geunhwa Jung, and George W. Sundin
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Succinate dehydrogenase inhibitors (SDHIs) are a class of fungicides
widely used to control many fungal diseases of crops. The relationship
between SDHIs and fungi can be compared to finding the right key for
the right lock. However, fungi are adaptable and develop resistance to
fungicides often by changing the lock so that the SDHI is no longer able
to open the door. Because of this adaptability, it is important to
understand the biological mechanisms of fungicide resistance.

A recent collaboration between scientists in Michigan and Massachusetts
as well as South Korea resulted in the development of a novel and
broadly applicable molecular assay that used a model fungus to
investigate how plant fungal pathogens circumvent the bioactivity of
SDHIs. In other words, to study the interactions between different locks
and keys. Through this analysis, they were able to successfully validate
known mechanisms of fungicide resistance in several agriculturally
important fungal pathogens.

Of note, they were also able to provide insights into the question "Can
newer SDHI fungicides overcome existing resistance mutations?" Their
answer: Not necessarily. "We showed that the efficacy of fungicides
developed in recent years will be heavily dependent on the history of
fungicide application in each particular field site," said Jingyu Peng, one
of the researchers involved with this study.

Their assay and resulting study are unique compared to other studies that
focus on a specific fungus. "The molecular assay we developed enables a
holistic interrogation of fungicide resistance mechanisms in various
pathogenic fungi," Peng explained. "We hope our study will have a
positive impact on future fungicide design as our approach is very
scalable and can be implemented as a part of the resistance risk
assessment protocol for future industrial fungicide discovery."

More information: Jingyu Peng et al, A Method for the Examination
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of SDHI Fungicide Resistance Mechanisms in Phytopathogenic Fungi
Using a Heterologous Expression System in Sclerotinia sclerotiorum,
Phytopathology (2020). DOI: 10.1094/PHYTO-09-20-0421-R
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