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Azole—containing compost is a hot spot for the development and maintenance of azole resistance



Environmental Hotspots of A. fumigatus
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mesophilic phase thermophilic phase riping phase

(40°C) (40-65°C) (<40°C)
explosive growth  less diverse population of complex population of mesophilc actinomycates, bactena and
of mesaphilic thermophilic bacteria ang actinomycetes, fungi

bacteria anc fungl  and heat-tolerant fungi

Temperature (°C)
70+

composting phases

fast uptake of degradation of proteins, fats, hemicellulnse  slow degradation of ignin and other resistant campanants
soluble sugars and and cellulose
starch

Van der Wurff, AW.G., Fuchs, J.G., Raviv, M., Termorshuizen, A.J. (Editors) 2016. Handbook for Composting and
Compost Use in Organic Horticulture

BioGreenhouse COST Action FA 1105, www.biogreenhouse.org.
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Difficulties to culture Aspergillus
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Table 1. Genetic analysis of the cyp514 promotor region and structural gene of 117 representative

azole resistant A. fumigatus isolates per sampling site (A, B or C).
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Evolution of resistance on azole targeted gene cyp51A from the heap
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Flower Bulb Waste Material is a Natural Niche for the
Sexual Cycle in Aspergillus fumigatus
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So why are flower bulb waste stockpiles beneficial
for A. fumigatus to undergo sexual reproduction?

(1) flower bulb waste provides favorable conditions
for sex; nutrition, dark, 30 degree, and different
maters.

(2) Sex could provide benefits for the survival of A.
fumigatus in the flower bulb waste stockpiles.

» Sexual ascospores can be resting spores, which can
help undergo extreme conditions.

» Sex can generate the diversity genotypes which can
survive different conditions.
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CIRCULAR ECONOMY
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Strategies to change hotspot into cold spot ----ongoing research
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Under the laboratory /controlled conditions

Strategies

» Reducing the total number of A. fumigatus :,l> validation in the farming

system to see whether these

strategies are effective or
** Remove the selective pressure by azoles not



Strategy 1
**Reducing the total number of A. fumigatus

- Stop/reduce A. fumigatus propagating or germinating




Original Article ‘ Published: 15 June 2016

Biodegradation of the fungicide propiconazole by
St rategy 2 Pseudomonas aeruginosa PS-4 strain isolated from a
paddy soil

Praveen Satanute & Rasanna Kaliwal

** Remove the fungicides pressure and selection

- Search for the fungicides degrading microorganisms

Bacillus, Pseudomonas, Klebsiella, Stenotrophomonas, Arthro
bacter, Rhodanobacter, Cupriavidus, and Aphanoascus

effectively utilize pesticide residues as a carbon and nitrogen
source.



Take home message

** We know something, but we still don’t know what factor
drives the emergence of TR genotype

** We are working on finding effective strategies to cope with
azole resistance in Aspergillus fumigatus

¢ A long way to go ---combat antifungal resistance — together,
we can do it
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