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Supporting plant health through microbial Pichia anomala (strain K) & Candida oleophila (strain O)

Jiokii vre, Phytopathology, 1958

communities: the apple fruit case
Mode of action

Sébastien Massart
Haissam Jijakli — Abdoul Sare

Plant Pathology Laboratory — TERRA
Gembloux Agro-Bio Tech — University of Liege
Belgium

Ecological fitness

sebastien.massart@uliege.be

Large scale trials and EU registration
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e Losses of 15-25% after harvest
¢ Major fungal diseases :

— Wound parasites

® Botrytis cinerea

e Penicillium expansum
— Latent infections

* Gloeosporides sp.
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Source: wikipedia
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Biocontrol Agent
(BCA) - Yeast
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Biological control in the microbiome era: Challenges and opportunities () e
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1 Biocontrol Agent
(BCA) - Yeast

Plant pathogen

Plant
Species, genotype,
seed/plantlet, stage

Environment
Soil, climate...

v" Nutrient & growth

v’ Growth & stress,

v’ Resistance,

v Interaction with pathogens,

v Interaction with other trophic levels.
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Harvest contrasted microbial communities

Characterization of microbe composition

Microbiota biocontrol properties

New BCA
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bterile deionized water

elonized sterile water

hosphate bufer, pH=7

hosphate buffer, pH=6.5

o buffer Wipingthe fruit surface with moistened cotton swab.

hosphate buffer, pH 6.8

extract + glucose + antibiotic Culture of fruit sice shaken at 100rpm (3-10 days) Plating

Two washes (by dipping) Biological assay

Use of 2% wash; 30s sonication + 100rpm shaking for 10 min (the first

hosphate bufer, pH 6.5 Pating
- C washing with no sonicationis thrown) 3
Use of 214 wash; 10 min sonication + 150 rpm shaking for 10 min the first
hosphate buffer, pH 6.5 P € ! Plating
wash with no sonication i thrown)
terle water 100rpm shakingfor 10 min Plating
ouble deionized water (D) 2 min mixing the sample + side

5 min sonication Amplicon sequencing

Fruit dissection + shaking for 20 min at 150 rpm+ 10 min sonication Plating

Rinsing by shaking at 120 rpm for 20 min Plating

r and Phosphate buffer, pH  Rinsing first time in water; and once with sonication bath with phosphate
Platting

buffer
Amplicon sequencing

Rinsing by shaking at 120 rpm for 2 hours Amplicon sequencing

(Vadkertiovs, Molndrovs,
Vrénova, & Slavikov,
2012)

(Wilson, Wisniewski,
Droby, & Chalutz, 1993)

(Fanand Tian 2001)

(vifias, Usall, Teixido, &
Sanchis, 1998)

(Qin, Tian, & Xu, 2004)
(Glenn, Bassett, & Dowd,
2015)

(Ottesen, AR, White, IR
Skaltsas, D.N., Newell,
M., Walsh, 2009)
(Teixids, Usall, Gutierrez,
& Vifias, 1998)

(Lahlali, Massart, De
Clercq, Serrhini, & Jjakli,
2008)

(Manso and Nunes 2011),

(shen, Nie, U, et al,
2018)(shen, Nie, Dong et
al, 2018)
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Standardization of Plant Microbiome Studies: Which
Proportion of the Microbiota is Really Harvested?
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4 successive washings:
no more differences
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Buffer
Diversity &
4 washes
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Microbiota
Biobank
Phytosanitary treatments Cultivars
Conservation orchard 9
(Never treated, 35 years old)
Light organic 3
Organic
3

Conventional

=15 contrasted microbiota from Belgium
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15 Microbiota

@ Effect on biocontrol agent (Pichia anomala strain K) ?
J & U === Taxonomy '
Microbiota Amplification of 16S (bacteria) & ITS (fungi) 133
Biobank ' B

lllumina Miseq Sequencing (2x250nt)

DNA extraction and sequencing
['] inMme

lllumina Hiseq Sequencing (2x100nt)

10 Strain K
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Postharvest Biology and Technology

Study of genes and functions

¢ LIEGE université Insights gained from metagenomic shotgun sequencing of apple fruit
| Gembloux epiphytic microbiota
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Contrasted microbiota at taxonomic level Effect on biocontrol agent (Pichia anomala strain K) ?
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PCOA of Weighted Unifrac (bacteria)

Effect on biocontrol agent (Pichia anomala strain K) Biocontrol properties of the microbial communities alone ?
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Clustering taxonomical 5 -
. > . pecies pathogen’s
characterization and biocontrol enemy
properties ?

Species BCA’s friends Species as BCA

Opening new research axes to improve
disease control
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” Microbiots BCA 1) 1) Coping diversity = which niche level ?
a
b . . . .
g ‘ Microbiota +8CA (2) 2) Standardisation / harmonisation !
‘ Microbiota 18CA 3] 3) From catalogue to functional links !
Microbiota
) 04
Theorical microbe species 0.0
- New genus & >90% efficacy -0.8 . 3
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