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15t French case of infection in 2011 / M. A : farmer
A. fumigatus resistant mutation TR;,/L98H (environment)

— Link with environment

v

Fields treated with azoles (prothioconazole & epoxiconazole)
=1 A. fumigatus mutation TR,,/L98H

Rocchi et al. 2014 , Journal of Clinical Microbiology
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BUT Difenoconazole in 2 sites : @ resistance

=> Influence of soil type?
—=> Special conditions of resistance selection ?
, Zone
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Jeanvoine et al. 2018, Journal of applied microbiology; Rocchi et al Environmental Science and Pollution Research, 2018
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TOLERANCE

AZOLES w ADAPTATION ﬁ COLONISATION
Q-.0 - LN
+ - 0 9 INFECTION
aspergillus 5.2 57
spergillus - S'@o RESISTANCE

 Which strains are involved ?
Two large clades of A. fumigatus (resistant - susceptible)
Sexual reproduction role (recombination ++ TR / SNPs)

* Where is resistance acquired ?
Metabolic plasticity: environmental stressors / virulence and adaptability
—> depends on the persistence of fungicides
—> abiotic and biotic prop of the soils ?

e Dissemination to at-risk populations ?
Airborne + Transportation (individuals — commercial products)
Which individuals are at risk?
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resistant isolats Base de données : DAT-Af-BASE : base de données des Aspergillus fumigatus résistants aux azolés

_ " Migra nt"
B resistance

DAT-Af-BASE

"Local"
resistance

—> Regional clones ?

... And resistance selection conditions to be studied
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Triazole fungicides in farm soils : dissemination, impact and remediation

Physico-chemical properties of agricultural soils

Hypothesis : REC.T%
Dispersion/retention of fungicides and therefore impact on resistance
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Soil characterization
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Comparison between soils :
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SAD ASTER Mirecourt, Farmers Network ZAM

Landscape platform Fénay
Treatment history since 2004

Ciald SessionMarch 2020

Field session Sept 2020 :

11 plots Vosges/Moselle (same molecules — wheat)

Lieu Traitements Type de sol
Mirecourt Bio Argileux
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Moselle TEBU/PROTHIO Argilo-limoneux
Moselle TEBU/PROTHIO Argilo-calcaire
Moselle TEBU/PROTHIO Argileux
Vosges TEBU/PROTHIO Sableux

Analyses in progress ...

Fénay :
Field session March/April 2021

Lorraine : New spring session?
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UMR Agroécologie,
projet région STOP (oct 2020)
Development of new toxicity
markers pesticides on
non-target organisms

IMPACT
ecotoxicity non-target organisms ?

AZOLES

abiotic and biotic
factors ?

RESISTANCE

Lack of antifungal diversity

- Dual use on crops and in clinic M

- Long course of prophylaxis H

- Multiple repeat crop spraying schedules M

e Host drivers
Ttaans - Genetically uniform crop monocultures

- Repeat cropping M

- Spatially homogeneous host presence |

Communities able to biodegrading azoles



RESISTANCE HOSPOTS AND FUNGAL THREAT

“The drivers of emerging fungal threats to plants and animals”

Dispersal | | |
- Contamination of traded products
> - Transport of infected biota
- Long distance aerial spore dispersal

N

Lack of antifungal diversity
- Dual use on crops and in clinic M

- Long course of prophylaxis Wl

- Multiple repeat crop spraying schedules M

Populatlon L
ot

- Nosocomial transmlssion

Host drivers
- Genetically uniform crop monocultures M

- Repeat cropping M

- Spatially homogeneous host presence |

- Host shifts /] jumps
- Persistence via saprophytic growth and inoculum survival
- Multiple host infections

- Co-infections and polyparasmsm
- Transkingdom interations

Key
B Evolutionary potential
M Artifical selection

Matthew C. Fisher et al. mBio 2020; d0i:10.1128/mBio.00449-20
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Thank you

Chloé Godeau, Nadia Crini, Grégorio Crini, Audrey Laboissiere,
Sylvie Dousset, Fabrice Martin-Laurent, Sandrine Petit-Michaut,
Clémentine Fritsch et le consortium PEPSAN




