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1. Chemical composition of the grapevine leaf extract used to make the Grapevine Leaf-based
Agar (GLA) culture medium

The nutritional analyses showed that the sugar levels in the grapevine-leaf extract were very low,
with a value <2 g/100 g and the pH was acidic, with a value of 3.5 (Table S1). The levels of all the
amino acids were also very low with the highest being 0.04 g/100 g for glutamic acid. The sum of
all the amino acid content taken together amounts to <0.4 g/100 g and the overall protein content
was also low, with a value of <0.5 g/100 g. In terms of vitamin and mineral content, the extract
was rich in potassium and -carotene (Table S2). Using a dosage of 50 mL (equivalent to 49.4 g)
of the extract to make 1 L of the GLA makes it a very nutritionally poor medium when compared

with the other media used in the study.

The analysed amino acid content of the GLA alongside the estimated amino acid content in the
conventional media is summarised in Table S3. According to the manufacturer, 1 L of the TSA
used for isolating bacteria, contained 17 g of the pancreatic digest of casein and 3 g of the papaic
digest of soybean meal which contributes together to a total amino acid content that is
approximately 84 times higher than the GLA. It also contained 2.5 g of dextrose! making the sugar
content higher as well. The LBA was diluted 1/10 and for 1 L of diluted medium, it contained 1 g
of tryptone and 0.5 g of yeast extract which when combined is still higher than the overall amino
acid content than the GLA by a factor of about 6. The small quantity of the yeast extract present

in the dil. LBA contributed a larger variety of B vitamins overall when compared to the GLA.

Similarly, the MEA used for isolating yeasts and filamentous fungi was nutritionally richer than
the GLA. According to the manufacturer’s technical data sheet, it contained 80 % maltose and
10 % dextrin? making the eventual sugar levels available in the medium much higher. It also
contained 9.3 g/100 g of total amino acids. At the dose of 15 g per litre of culture medium, the

amino acid content was higher than the GLA by a factor of about 7.

! https://www.solabia.com/biokar-diagnostics/product/papaic-digest-of-soybean-meal-
usp/?documentation=1852& wpnonce=f8c5af56a9

2 https://www.solabia.com/biokar-diagnostics/product/bacteriological-malt-
extract/?documentation=4754& wpnonce=f8c5af56a9
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Table S1. Nutritional analyses of grapevine leaf extract used to make the grapevine leaf-based

agar (GLA) medium from AQUANAL (Pessac) carried out on 01/03/2024.

Parameter Result Units

Calories <5 kecal /100 g

Energy value <25 kJ/100 g

Lipids (Fats) <0.3 g/100 g

Nutritional Sugars <2 9/100 g

analyses Total dietary fibre <0.5 g/100 g

Proteins (N x 6,25) <0.5 g/100 g

Ash 0.28 g/100 g

Moisture at 103 °C 98.26 g/100 g

pH pH 3.5

Calcium 47 .9 mg/100 g

Copper 33.0 pg/100 g

Iron 0.19 mg/100 g

Potassium 143 mg/100 g

Magnesium 124 mg/100 g

Metals/minerals Manganese 0.25 mg/100 g
Sodium 2.25 mg/100 g

Phosphorous 237 mg/100 g

Zinc 0.11 mg/100 g

Lead <0.005 mg/kg
Selenium <0.5 pg/100 g

Table S2. Vitamin content of grapevine leaf extract used to make the grapevine leaf-based
agar (GLA) medium from AQUANAL (Pessac) carried out on 01/03/2024. Estimated vitamin
content of yeast extract' which is an ingredient in the dil. LBA based on technical sheets from
manufacturers. NA indicates that the information was not available.

Vilamins ot loat anranr . Unit
B-carotene NA 132 pg/100 g
Vitamin B1 2.1 0.05 mg/100 g
Vitamin B2 12.5 NA mg/100 g
Vitamin B3 60.0 NA mg/100 g
Vitamin B5 10.5 NA mg/100 g
Vitamin B6 2.4 NA mg/100 g
Vitamin B7 04 NA mg/100 g
Vitamin B9 0.6 NA mg/100 g
Vitamin B12 NA <0.05 pg/100 g

! https://www.solabia.com/biokar-diagnostics/product/yeast-extract/?documentation=2335& wpnonce=f8c5af56a9

4

Gne


https://doi.org/10.20870/oeno-one.2026.60.1.9588
https://www.solabia.com/biokar-diagnostics/product/yeast-extract/?documentation=2335&_wpnonce=f8c5af56a9

build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine
https://doi.org/10.20870/0eno-one.2026.60.1.9588

SUPPLEMENTARY DATA . O E N
Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IVES

Table S3. Individual amino acid content of grapevine leaf extract used to make the grapevine
leaf-based agar (GLA) medium from AQUANAL (Pessac) carried out on 01/03/2024. Estimated
amino acid content of individual ingredients in conventional media used based on technical sheets
from manufacturers. For TSA — pancreatic digest of casein! and papaic digest of soybean meal?; for
dil. LBA — tryptone® and yeast extract*; for MEA — malt extract®. NA indicates that the information
was not available.

) ) Estimat.es for Estir.nat.es for Estimates Estimates Estimates Results .for )
Amino acid pancreatic f:llgest papaic digest of for tryptone for yeast for malt grapevine Units
of casein soybean meal extract extract leaf extract

Aspartic acid 6.4 7.2 6.9 6.5 0.9 0.02 g9/100 g
Threonine 3.4 2.5 8.8 2.6 0.4 <0.02 g9/100 g
Serine 4.2 3.4 4.1 2.4 0.4 <0.02 g9/100 g
Glutamic acid 17.4 13.2 18.5 11.5 1.6 0.04 g9/100 g
Proline 8.4 4.2 9.0 2.3 0.6 <0.02 g9/100 g
Glycine 1.9 2.9 3.2 3.0 0.4 <0.02 g9/100 g
Alanine 2.6 2.9 3.1 4.8 0.4 <0.02 g9/100 g
Valine 5.1 4.6 6.1 4.1 0.6 <0.02 g9/100 g
Cystine NA NA NA NA NA <0.01 g9/100 g
Methionine 2.4 0.8 2.4 0.9 0.2 <0.01 g9/100 g
Isoleucine 4.3 3.0 4.9 3.1 0.5 <0.02 g9/100 g
Leucine 7.2 52 8.1 4.2 0.6 <0.02 g9/100 g
Tyrosine 2.0 1.3 1.5 1.1 0.3 <0.03 g9/100 g
Phenylalanine 4.1 3.4 4.9 2.6 0.7 <0.03 g9/100 g
Lysine 6.5 4.6 7.6 4.6 0.6 <0.02 g9/100 g
Histidine 2.7 1.9 2.9 1.4 0.6 <0.02  g/100g
Arginine 3.1 4.2 3.2 3.2 0.5 <0.03 g9/100 g
Tryptophan 1.2 1.1 1.2 0.9 NA <0.01 g/100 g
Total 87.6 57.9 90.9 59.2 9.3 <0.4 g/100 g

Uhttps://www.solabia.com/biokar-diagnostics/product/pancreatic-digest-of-casein-
codex/?documentation=1839& wpnonce=f8c5af56a9

2 https://www.solabia.com/biokar-diagnostics/product/papaic-digest-of-soybean-meal-
usp/?documentation=1852& wpnonce=f8c5af56a9

3 https://www.solabia.com/biokar-diagnostics/product/tryptone-usp/?documentation=2199& wpnonce=f8c5af56a9
“https://www.solabia.com/biokar-diagnostics/product/yeast-extract/?documentation=2335& wpnonce=f8c5af56a9

Shttps://www.solabia.com/biokar-diagnostics/product/bacteriological-malt-
extract/?documentation=4754& wpnonce=f8c5af56a9
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2. Taxa of interest for biocontrol within collection

Table S4. Bacteria of interest for their biocontrol potential in vitro or in planta across various plant and pathogen species from published
culture-dependent studies.

Microorganism

Number of
isolates in
collection

Biocontrol potential as described in literature

References

Arthrobacter globiformis

Aureimonas sp.

Bacillus pumilis

Bacillus thuringiensis
Duganella sp.
Erwinia billingiae

Erwinia persicina
Flavobacterium sp.

Frigoribacterium sp.
Frondihabitans sp.
Janthinobacterium sp.
Microbacterium sp.

Microbacterium foliorum

Mycolicibacterium sp.

Paenibacillus xylanexedens

1
1

Potential biocontrol effects against Fusarium verticillioides.
Potential for suppression of ash dieback.

Potential for biocontrol of grapevine downy mildew and Fusarium wilt in tomato.
Biocontrol of fungal phytopathogens like Fusarium oxyposum,
Sclerotine sclerotiorum, and Fagopyrum esculentum.

Biocontrol potential in various agricultural systems with strain-dependent
anti-insect, anti-bacterial and anti-fungal activity.

Known for anti-fungal effects against Fusarium graminearum.
Potential for biocontrol of fire blight in pears.

Specific strain showed biocontrol potential against Fusarium head blight in wheat.
Potential biocontrol of crown rot of “Embul” banana.

Specific strain may potentially limit growth of P. infestans in-vitro.

May have a role in inhibiting attachment of Saprolegniato (comycete) to salmon eggs.

Known for anti-fungal effects in-vitro against Fusarivm graminearum.
In-vitro biocontrol of Botrytis cinerea.
In-vitro biocontrol of Botrytis cinerea and growth promotion of lettuce plants.

Potential biocontrol agent against Pythium aphanidermatumin lettuce.
Catalyses aflatoxin degration produced by Aspergillus species,
responsible for contamination of food crops.

Biocontrol potential against Botrytis cinerea, Plasmopara viticola,
and Xiphinema index nematodes in grapevine.
Specific strains show biocontrol of hairy root disease in tomato.

Cavaglieri et al. (2004)
Burghard et al. (2023)

Dobrzynski et al. (2023);
Heidarzadeh & Baghaee-Ravari (2015);
Zhang et al. (2017)

Pohare et al. (2021);
Raddadi et al. (2009)

Haack et al. (2016)
Mikicinski et al. (2020)
Deroo et al. (2022)

Niroshini Gunasinghe &
Karunaratne (2009)

Bruisson et al. (2019)
Liv et al. (2014)
Haack et al. (2016)
Pacifico et al. (2019)
SuérezEstrella et al. (2023)

Stouvenakers et al. (2023);
Taylor et al. (2010)

Pacifico et al. (2019);
Vargas et al. (2021)
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Pantoea agglomerans

Pantoea vagans

Priestia megaterium
Pseudomonas fluorescens group

Pseudomonas graminis

12 Antagonistic activity against Phytophthora infestans and Botrytis cinerea in-vitro.

Biocontrol of post-harvest diseases in apples.

6 Specific strain capable of biocontrol of fire blight in apple and pear.

5 Potential biocontrol of Aspergillus flavus in stored rice and
Botrytis cinerea in-vitro (combined treatment with aldehydes).

Some species classified among plant growth promoting rhizobacteria (PGPR).
39 In-vitro biocontrol of Rhizoctonia solani, Botrytis cinerea,
and other soil-borne phytopathogens.

17 Specific strain showed potential for biocontrol of fire blight
and Listeria monocytogenes in fresh-cut fruit.

Pseudomonas viridiflava 7 Specific strains capable of selective herbicidal activity (vineyard weeds).
Rahnella sp. 1 R. aquatilis showed biocontrol potential against crown gall in grapevine.
Rhodococcus corynebacteroides 1 Mild disease suppression against Pseudomonas syringae pv. fomato.
Sphingomonas echinoides 1 Potential biocontrol of Phytophthora infestans in-vitro.
Sphingomonas melonis 3 Potential biocontrol Pseudomonas syringae pv. tomato.
Staphylococcus warneri 1 Specific strain showed mild inhibition of Phytophthora infestans in-vitro.
Staphylococcus epidermidis 4 Specific strain showed mild inhibition of Botrytis cinerea in-vitro.

Stenotrophomonas rhizophila

Streptomyces sp.

O

Biocontrol of Fusarium proliferatum (fruit rot disease) on muskmelon.

8 Specific species known to be endophytic to V. vinifera, growth promoters
and confers resistance against Botrytis cinerea.

Bruisson et al. (2019);
Nunes et al. (2002);
Pacifico et al. (2019)

Kamber et al. (2012)

Abanda-Nkpwatt et al. (2006);
Mannaa & Kim (2018)

Couillerot et al. (2009);
Pacifico et al. (2019);
Soltani et al. (2011)

Iglesias et al. (2018);
Mikicinski et al. (2011)

Samad et al. (2017)

Bouaichi et al. (2019);
Habbadi et al. (2017)

Hong et al. (2015)
Bruisson et al. (2019)
Innerebner et al. (2011)
Bruisson et al. (2019)
Bruisson et al. (2019)
Rivas-Garcia et al. (2019)

Logman et al. (2009);
Vatsa-Portugal et al. (2017)
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Table S5. Yeast of interest for their biocontrol potential in vitro or in planta across various plant and pathogen species from published culture-dependent

studies.
Number of
Microorganism isolates in Biocontrol potential as described in literature References
collection
- Potential role as a biocontrol agent of fungal trunk pathogens. Galli et al. (2021);
Avreobasidium pullulans 89 Biocontrol of Botrytis cinerea and sour rot. Gramaie et al. (2022)
Candida friedrichii 3 Non-fermentative yeast that reduces vegetative growth of ochratoxin A Fiori et al. (2014]
producing fungus A. carbonarious in grape must.
Cystofilobasidium infirmominiatum 22 Post-harvest biocontrol agent for apples and citrus during cold storage. Vero et al. (2011)
Filobasidium oeirense 4 Biocontrol of Botrytis cinerea in fruits by prod'uc.:h‘on of volatile organic compounds (VOCs). Reyes-Brovo etal. (2021);
Biocontrol of Penicillium expansum. Ruiz-Moyano et al. (2020)
Leucosporidium scottii 4 Post-harvest biocontrol agent for apples and citrus during cold storage. Vero et al. (2011)
Metschnikowia s 5 Post-harvest biocontrol of table grapes. Among the genera of non-Saccharomyces yeasts Lombardo et al. (2023);
P that can influence the organoleptic characteristics of the wine in spontaneous fermentations. Vicente et al. (2020)
Potential biocontrol of soft rot of kiwifruit. Wild grape-associated isolate showed promising Agirman & Erten (2020);
Meyerozyma guilliermondii 2 biocontrol of grape decaying molds. Specific strain showed post-harvest biocontrol agent Cordero-Bueso et al. (2017);
of Penicillium expansum and Penicillium digitatumin apples and lemons. Pan et al. (2022)
Papiliotrema flavescens 4 Biocontrol of Fusarium head blight in wheat. Shude et al. (2022)

- . " : , _— , . Castoria et al. (2021);
Papiliotrema terrestris 1 Specific strain showed potential for infield and post-harvest biocontrol of fruit. lima ef al. (1998
e 5 Potential posf—hor;est, qnhfungal activity via blosurfactant production against Sepvgf ql. (2017);

ofrytis cinerea and Penicillium expansum. Stanevitiené et al. (2021)
- . . . Filonow et al. (1996);
Sporobolomyces roseus 3 Specific strain potential for post-harvest biocontrol of blue mold on apples and pears. Janisiewicz (1994)
Udeniomyces pyricola 2 Negative effect on growth of Erysiphe necator (grapevine powdery mildew) in controlled conditions. Pauvert et al. (2020)
o L Biocontrol of Botrytis cinerea in kiwifruit. Specific strain showed Gorordo et al. (2022);
Vishniacozyma victoriae 4

post-harvest fungal disease biocontrol in organic pears.

Nian et al. (2023)
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Table S6. Filamentous fungi of interest for their biocontrol potential in vitro or in planta across various plant and pathogen species from published
culture-dependent studies.

Sl Biocontrol potential as described in
Microorganism isolates in  Notes on life mode and/or diseases caused = literature References
collection
. . Li et al. (2023);
Alternaria alternata 2 Leaf spot in soybean Coqule”;)f |Inh(|br|hng siﬁorcliﬂc\l:/lsn ;Elslasgnopara Molnér et al. (2023);
vificola {grapevine downy miidew Musetti et al. (2006)
) . Biocontrol of Fusarium graminearum Jacobs et al. (2024);
Bjerkandera adusta : Apple tree dieback in wheat by strain B. adusta M1 Li et al. (2022)
. . Biocontrol effect on Fusarium graminearum Jayawardena et al. (2018);
Clonostachys rosea 2 Wood decay, root rot in grapevine and mycotoxin detoxification in oat Khairullina et al. (2023)

Plasmopara viticola Jayawardena et al. (2018);

5 2HEREEVE) LGS . - (grapevine downy mildew) antagonist TE;J:ZI::EDO(/] ?29072);])

. Bailey et al. (2017);
Plectosphaerella 7 Frui : : Biocontrol of potato cyst nematodes. . _
; ruit rot, root rot, collar rot in horticultural crops . . e . o Carlucci et al. (2012);
cucumerina Potential as bioherbicide against Cirsium arvense
Jacobs (2000)
Ubiquitous wood-inhabiting fungi,
) which most likely only play subordinate roles Potential biocontrol of Fusarium langsethiae Fischer & Gonzdlez Garcia (2015);
Trametes versicolor 6 : : : : :
as primary decomposers in grapevine therefore in cereals Parroni et al. (2019)

pathogenic significance probably small



https://doi.org/10.20870/oeno-one.2026.60.1.9588

SUPPLEMENTARY DATA . O E N
Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IVES
build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine n e
https://doi.org/10.20870/0eno-one.2026.60.1.9588

3. Subcloning colonies obtained initially on GLA on conventional media to check for improvement in MALDI-TOF MS analyses

Table S7. MALDI-TOF MS analyses on bacteria initially isolated on GLA and subcultured on richer media to improve identification (ID). The names
of any additional taxa identified by changing the media are indicated by symbols and listed below the table.

Identification of bacteria across different media with MALDI-TOF MS

. Total
Plot Plot | .
o ° Sampling isolates  Medium Same ID Bem.er Improyed No ID on GLA; ID on GLA only;
pair name zone onGLA  uysed for M GLA and taxonomic level taxonomic level ID on reculturing  no ID on reculturin No ID on
. reculturing of ID on medium of ID with change . 9 . 9 any media
reculturing . . . . . medium only medium
medium of origin in medium
E2M  Pompignac CEN 24 LBA % 0 0 0 0 15
YPD 3 0 0 16
E2M  Pompignac UCl 25 0 1
LBA 1/10th 5 0 0
LBA 2 5* 1* 8
E2M Baron CEN 19 0 0
YPD 2 0 1*
E2M Baron UCl 29 TSA 12 0 5° 100# 0 2

* Erwinia bilingiae
° Curtobacterium flaccumfaciens
& Curtobacterium flaccumfaciens (n = 9)

# Pseudomonas sp. (n=1)
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Table S8. MALDI-TOF MS analyses on yeast initially isolated on GLA and subcultured on richer media to improve identification (ID). The names of
any additional taxa identified by changing the media are indicated by symbols and listed below the table.

Total

Identification of bacteria across different media with MALDI-TOF MS

Plot Plot Sampling . . Same ID Better Improved
pair name zone isolates  Medium on GLA and taxonomic level taxonomic level L Y e GLI.\, ID on GLA only., No ID on
on GLA used for 5 A . ID on reculturing no ID on reculturing .
. reculturing of ID on medium of ID with change . . any media
reculturing . . . . . medium only medium
medium of origin in medium
CEN 6 MEA 1 0 0 0 0 5
ME1 121TM
UCl 11 MEA 1 0 0 0 1* 9
CEN 10 MEA 1 0 0 0 0 9
ME1 68M
UC1 10 MEA 0 0 0 1* 0 9
CEN 7 MEA 0 0 0 0 0 7
ME2 33CS
UC1 5 MEA 0 0 0 0 0 5
CEN 8 MEA 0 0 0 0 0 8
ME2 62CS
UC1 8 MEA 0 0 0 0 1° 7

* Filobasidium magnum

o Metscnikowia sp.
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[ Improved taxonomic level of ID with change in medium
- ID on reculturing medium only

Figure S1. Proportion of isolates identified using MALDI-TOF MS analyses on bacteria and yeast
initially isolated on GLA subcultured on richer media to improve identification (ID). Isolates that
were initially identified only to the genus level on GLA but identified to the species level with a
change in culture media are represented as “Improved taxonomic level of ID with change in medium”.
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4. Colony growth while subcloning colonies obtained initially on GLA on conventional media

We observed that the colonies obtained on the GLA were smaller and translucent or lighter in colour
compared to the conventional and diluted media. We tested subcloning on different media for a subset
of colonies of bacteria obtained from leaf washings from different plot pairs with contrasted levels of
Downy mildew incidence and severity. We subcloned colonies originally obtained on GLA by
streaking on richer media like LBA, LBA diluted 1/10th, TSA and YPD (Yeast Extract Peptone
Dextrose Agar, Sigma-Aldrich, France). We observed that a few colonies showed weak growth or no
growth at all on the richer media even with a prolonged incubation period (Table S9).

Table S9. Bacterial colonies obtained on GLA from leaf washings on plot pair E2M
(Entre-deux-Mers) planted with Merlot grape variety showing contrasted levels of downy mildew
incidence and severity. Colonies recultured on nutritionally richer media including dil. LBA,
undiluted LBA, TSA and YPD to assess growth. Normal growth indicated colony development
comparable to medium of origin after 72 hours of incubation. Weak growth indicated sparser colony

development five days post-incubation and no growth indicated zero colony development five days
post-incubation.

Reculturing bacteria isolated on GLA on
. different media to check growth
Downy mildew . .
Plot Plot ek Sampling Colonies
ir nam incidence and Zone on GLA
pd ame severity Medium used Normal Weak No
for reculturing growth growth growth
E2M  Pompignac Low CEN 24 LBA 20 4 0
YPD 9 2 10
E2M  Pompignac Low UCl 25
LBA 1/10th 25 0 0
LBA 17 2 0
E2M Baron High CEN 19
YPD 10 0 %
E2M Baron High UCl 29 TSA 29 0 0
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5. Statistical analyses

Table S10. Effect of culture medium used on number of colonies obtained per sample.

Model Culture medium
N R%c R?m P
Bacteria 62 0.914 0.014 0.01087
Filamentous fungi and yeast 48 0.513 0.029 0.109

A negative binomial generalised linear mixed-effects model (GLMM) with the CFU/mL as the
dependent variable and the culture medium as a fixed factor. The sampling location (i.e. the zone
within each plot) was included as a random effect to account for the non-independence of plates
inoculated with the same leaf washing solution. N corresponds to the number of plates counted, R?’m
and R%c correspond to the marginal and conditional coefficients of determination of the model
respectively. Chisq and DF denote the chi squared value and degrees of freedom respectively for the
Type I Wald chi square test and p corresponds to the p-value. The threshold for statistical

significance was set at p = 0.05 and significant p-values are indicated in bold.

Table S11. Pairwise comparisons for culture media.

Pairwise contrasts Estimate SE Z ratio P
GLA - dil. LBA -0.264 0.0887 -2.981 0.0081
GLA - TSA -0.100 0.0894 -1.122 0.5002
dil. LBA - TSA 0.164 0.0897 1.829 0.1600

Computing contrasts of estimated marginal means for pairwise comparison of media used for bacteria
with Tukey method for p-value adjustment. SE indicates standard error and p indicates the p-value.
The threshold for statistical significance was set at p = 0.05 and significant p-values are indicated
in bold.

Table S12. Comparison of Shannon index for taxonomic diversity across culture media.

Response variable Fixed effects DF F value P
Culture medium 2 7.3684 0.006514
Shannon index for bacteria
Plot_zone 7 4.9809 0.005227
Shannon index for Culture medium 1 0.8333 0.3917
ﬁlamentous fungi Gnd yeGSf Plot zone 7 05500 07757

Linear Models (LM) with culture medium and the sampling location (i.e. the zone) within each plot
as fixed factors. The threshold for statistical significance was set at p = 0.05 and significant p-values

are indicated in bold.

14


https://doi.org/10.20870/oeno-one.2026.60.1.9588

SUPPLEMENTARY DATA

Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to
build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1).
https://doi.org/10.20870/0eno-one.2026.60.1.9588

Table S13. Pairwise comparisons for culture media.

=) OENGhe

Pairwise contrasts Estimate SE f ratio P
GLA - dil. LBA -0.4037 0.139 -2.911 0.0288
GLA - TSA 0.0987 0.139 0.712 0.7607
dil. LBA - TSA 0.5024 0.139 3.623 0.0073

Computing contrasts of estimated marginal means for pairwise comparison of media used for bacteria

with Tukey method for p-value adjustment. SE indicates standard error and p indicates the p-value.

The threshold for statistical significance was set at p = 0.05 and significant p-values are indicated

in bold.

Table S14. Pairwise comparisons for sampling locations.

Pairwise contrasts Estimate SE t ratio P
12TM_CEN - 121M_UC1 0.5983 0.226 2.642 0.2190
121TM_CEN - 33CS_CEN 0.7758 0.226 3.426 0.0599
121TM_CEN - 33CS_UC1 -0.0366 0.226 -0.161 1.0000
121M_CEN - 62CS_CEN 0.6286 0.226 2.776 0.1781
121TM_CEN - 62CS_UC1 -0.0943 0.226 -0.417 0.9998
121M_CEN - 68M_CEN 0.5302 0.226 2.341 0.3377
121TM_CEN - 68M_UCI1 0.0561 0.226 0.248 1.0000
121TM_UC1 - 33CS_CEN 0.1775 0.226 0.784 0.9914
12TM_UCT - 33CS_UCT -0.6349 0.226 -2.803 0.1705
121TM_UC1 - 62CS_CEN 0.0303 0.226 0.134 1.0000
12TM_UCT - 62CS_UC1 -0.6927 0.226 -3.058 0.1125
12TM_UCT - 68M_CEN -0.0682 0.226 -0.301 1.0000
12TM_UCT - 68M_UC1 -0.5422 0.226 -2.394 0.3139
33CS_CEN - 33CS_UC1 -0.8124 0.226 -3.587 0.0451
33CS_CEN - 62CS_CEN -0.1472 0.226 -0.650 0.9972
33CS_CEN - 62CS_UC1 -0.8702 0.226 -3.842 0.0286
33CS_CEN - 68M_CEN -0.2457 0.226 -1.085 0.9500
33CS_CEN - 68M_UCI1 -0.7198 0.226 -3.178 0.0919
33CS_UCT - 62CS_CEN 0.6652 0.226 2.937 0.1375
33CS_UCT - 62CS_UC1 -0.0578 0.226 -0.255 1.0000
33CS_UCT - 68M_CEN 0.5667 0.226 2.502 0.2694
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33CS_UC1T - 68M_UCT
62CS_CEN - 62CS_UC1
62CS_CEN - 68M_CEN
62CS_CEN - 68M_UC1
62CS_UC1 - 68M_CEN
62CS_UC1 - 68M_UCIT
68M_CEN - 68M_UCI1

0.0926 0.226
-0.7229 0.226
-0.0984 0.226
-0.5725 0.226
0.6245 0.226
0.1504 0.226
-0.4741 0.226

0.409
-3.192
-0.435
-2.528

2.757

0.664
-2.093

= OEN

0.9999
0.0897
0.9998
0.2595
0.1833
0.9968
0.4623

Gne

Computing contrasts of estimated marginal means for pairwise comparison of media used for bacteria

with Tukey method for p-value adjustment. SE indicates standard error and p indicates the p-value.

Table S15. Pairwise comparison of taxonomic composition of cultivable communities
(beta diversity) across culture media (GLA vs MEA) for fungi.

DF Sum of squares R? F P
Model 1 0.9502 0.23448 4.2882 0.005
Residual 14 3.1023 0.76552
Total 15 4.0526 1.00000

PERMANOVA with the compositional dissimilarity (Bray—Curtis dissimilarity) as the dependent

variable and the culture medium as a fixed factor. DF denotes degrees of freedom and R? denotes

the coefficient of determination. Permutations were constrained within each sampling location

(i.e. the zone within each plot) using the strata option to account for the non-independence of

communities cultivated from the same leaf washing solution. The number of permutations = 255. The

threshold for statistical significance was set at p = 0.05 and significant p-values are indicated in bold.

Table S16. Pairwise comparison of taxonomic composition of cultivable communities
(beta diversity) across culture media (GLA vs dil. LBA) for bacteria.

DF Sum of squares R? F P
Model 1 0.2465 0.06828 1.026 0.14
Residual 14 3.3637 0.93172
Total 15 3.6102 1.00000

PERMANOVA with the compositional dissimilarity (Bray—Curtis dissimilarity) as the dependent

variable and the culture medium as a fixed factor. DF denotes degrees of freedom and R? denotes

the coefficient of determination. Permutations were constrained within each sampling location

(i.e. the zone within each plot) using the strata option to account for the non-independence of

communities cultivated from the same leaf washing solution. The number of permutations = 255.
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Table S17. Pairwise comparison of taxonomic composition of cultivable communities
(beta diversity) across culture media (GLA vs TSA) for bacteria.

DF Sum of squares R? F P
Model 1 0.6130 0.13877 2.2559 0.01
Residual 14 3.8045 0.86123
Total 15 4.4175 1.00000

PERMANOVA with the compositional dissimilarity (Bray—Curtis dissimilarity) as the dependent
variable and the culture medium as a fixed factor. DF denotes degrees of freedom and R? denotes
the coefficient of determination. Permutations were constrained within each sampling location
(i.e. the zone within each plot) using the strata option to account for the non-independence of
communities cultivated from the same leaf washing solution. The number of permutations = 255. The

threshold for statistical significance was set at p = 0.05 and significant p-values are indicated in bold.

Table S18. Pairwise comparison of taxonomic composition of cultivable communities
(beta diversity) across culture media (dil. LBA vs TSA) for bacteria.

DF Sum of squares R? F P
Model 1 0.4898 0.12042 1.9166 0.01
Residual 14 3.5776 0.87958
Total 15 4.0673 1.00000

PERMANOVA with the compositional dissimilarity (Bray—Curtis dissimilarity) as the dependent
variable and the culture medium as a fixed factor. DF denotes degrees of freedom and R? denotes
the coefficient of determination. Permutations were constrained within each sampling location
(i.e. the zone within each plot) using the strata option to account for the non-independence of
communities cultivated from the same leaf washing solution. The number of permutations = 255. The

threshold for statistical significance was set at p = 0.05 and significant p-values are indicated in bold.
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6. Representativeness of the collection

To gauge how representative our collection is of the true range of microorganisms present in the
grapevine phyllosphere and endosphere, we analysed the overlap between the taxa in the collection
and the taxa obtained by metabarcoding analyses on samples collected simultaneously at the same
locations as in our study. For the bacteria at the genus level, we found a 12.5 % overlap between the
metabarcoding and culturomic datasets (Figure S2), which decreased to 12 % when excluding
the GLA (Figure S3). At the species level, we found a 6.6 % overlap (Figure S4), which decreased
to 5.9 % when excluding GLA (Figure S5). For the fungi at the species level, we found 14.6 %
overlap (Figure S6), which decreased to 9.9 % when excluding GLA (Figure S7).

10

Method
Culturomics only
- Metabarcoding only
- Culturomics + Metabarcoding

Figure S2. (A) Taxonomic tree showing overlap between the metabarcoding and culturomics datasets
for bacterial genera obtained on three culture media — GLA, dil. LBA, and TSA. (B) Venn diagrams
show the number of taxa obtained by each method as well as the percentage of overlap between both
methods.
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Figure S3. (A) Taxonomic tree showing overlap between the metabarcoding and culturomics datasets
for bacterial genera obtained on two conventional culture media — dil. LBA and TSA. (B) Venn
diagrams show the number of taxa obtained by each method as well as the percentage of overlap
between both methods.

19


https://doi.org/10.20870/oeno-one.2026.60.1.9588

SUPPLEMENTARY DATA . O E N

Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomarede, 1., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IV E S

build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine n e
https://doi.org/10.20870/0eno-one.2026.60.1.9588

alensis $187

Iydicus

Rhodococcus corynebacteroid e bacterium URHB0048

s q bm oxydans gic 5 s trig bacte in7530 33
M . cobact o 3 y g
crobactoriGUIBEn VIR MY 1Bl osphoersel
ctorium
icrobacterium testaceum
Microbacterium aborescens | itofia Bquatica

in6517
Microbacteriu

Curtobacterium flaccumfaciens I onia
Cugtobacterium flac SV, flecurif§cions ct
¢ v defluvii 4 ue

B ey ocio eSS » h W yeolalop o moli8MB Chiriese chos pater
. \\ " % omo w 4 claginio
obacter oxycans n 2 , " o
Y s Rathayibacter tritici, Rmnibact po E phingobad a o1
Pseudarthrobacter equi  Agrom o / 4 / =

i i phing e op

) , aiges obad rﬂh .- sicostiurandoembions

Oryzihums

cter aquaticus

er nivis
rophilum,
Adhaeriog
1in6519
rantiaca

cus oralis

Paenibacillus

Brevibad
mu inus
Pseudomon

rium W1.09-37
ium utsteinens
cimonas lemoignei

e
pv. actinidiae

Priestia megateniun
ExiguobacteriuriBiBicum 25515 . priestin

Terribacill

s

thuringiensis

Calob
oty Al Bac s KBABS

Bacil lis

L coreus group
‘Cauldbacter vibrioides
/ \ Boijerinckiaceae, 2
Bacils megaterium NBRC 15308 = ATCC 14581 Rh 0 gomonad g Ervinla thapontici ™
Bacillus clis " .
Comam

WP R o W e @ s & B TS,
e o . » S : E’”:_"&:&_mm
i Method
Culturomics only
- Metabarcoding only
- Culturomics + Metabarcoding

[Brevibacteriu
B;

‘Sphingomonas echinoides

Figure S4. (A) Taxonomic tree showing overlap between the metabarcoding and culturomics datasets
for bacterial species obtained on three culture media — GLA, dil. LBA, and TSA. (B) Venn diagrams
show the number of taxa obtained by each method as well as the percentage of overlap between both
methods.
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Figure S5. (A) Taxonomic tree showing overlap between the metabarcoding and culturomics datasets
for bacterial species obtained on two conventional culture media — dil. LBA and TSA. (B) Venn
diagrams show the number of taxa obtained by each method as well as the percentage of overlap
between both methods.
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Fuicota

Figure S6. (A) Taxonomic tree showing overlap between the metabarcoding and culturomics datasets
for fungal species obtained on two culture media — GLA and MEA. (B) Venn diagrams show the
number of taxa obtained by each method as well as the percentage of overlap between both methods.
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for fungal species obtained on conventional culture medium — MEA only. (B) Venn diagrams show
the number of taxa obtained by each method as well as the percentage of overlap between both
methods.

23


https://doi.org/10.20870/oeno-one.2026.60.1.9588

SUPPLEMENTARY DATA . O E N
Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IVES
build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine n e

https://doi.org/10.20870/0eno-one.2026.60.1.9588

References

Abanda-Nkpwatt, D., Krimm, U., Schreiber, L., & Schwab, W. (2006). Dual Antagonism of Aldehydes and
Epiphytic Bacteria from Strawberry Leaf Surfaces against the Pathogenic Fungus Botrytis cinerea in vitro.
BioControl, 51(3), 279-291. https://doi.org/10.1007/s10526-005-4362-3

Agirman, B., & Erten, H. (2020). Biocontrol ability and action mechanisms of Aureobasidium pullulans GE17
and Meyerozyma guilliermondii KL3 against Penicillium digitatum DSM2750 and Penicillium expansum
DSM62841 causing postharvest diseases. Yeast, 37(9-10), 437-448. https://doi.org/10.1002/yea.3501

Bailey, K., Derby, J.-A., Bourdét, G., Skipp, B., Cripps, M., Hurrell, G., Saville, D., & Noble, A. (2017).
Plectosphaerella cucumerina as a bioherbicide for Cirsium arvense: Proof of concept. BioControl, 62(5), 693—
704. https://doi.org/10.1007/s10526-017-9819-7

Bouaichi, A., Benkirane, R., El-kinany, S., Habbadi, K., Lougraimzi, H., Sadik, S., Benbouazza, A., &
Achbani, E. H. (2019). Potential effect of antagonistic bacteria in the management of olive knot disease caused

by Pseudomonas savastanoi pv. savastanoi. Journal of Microbiology, Biotechnology and Food Sciences, 8(4),
1035-1040. https://doi.org/10.15414/jmbfs.2019.8.4.1035-1040

Bruisson, S., Zufferey, M., L’Haridon, F., Trutmann, E., Anand, A., Dutartre, A., De Vrieze, M., &
Weisskopf, L. (2019). Endophytes and Epiphytes From the Grapevine Leaf Microbiome as Potential
Biocontrol Agents Against Phytopathogens. Frontiers in Microbiology, 10.
https://doi.org/10.3389/fmicb.2019.02726

Burghard, V., Wende, S., & Ulrich, A. (2023). Strain-specific quantitative detection of two putative biocontrol
strains for suppression of  ash dieback. Biological Control, 187, 105376.
https://doi.org/10.1016/j.biocontrol.2023.105376

Carlucci, A., Raimondo, M. L., Santos, J., & Phillips, A. J. L. (2012). Plectosphaerella species associated with
root and collar rots of horticultural crops in southern Italy. Persoonia — Molecular Phylogeny and Evolution
of Fungi, 28(1), 34—48. https://doi.org/10.3767/003158512X638251

Castoria, R., Miccoli, C., Barone, G., Palmieri, D., De Curtis, F., Lima, G., Heitman, J., & laniri, G. (2021).
Molecular Tools for the Yeast Papiliotrema terrestris LS28 and Identification of Yapl as a Transcription
Factor Involved in Biocontrol Activity. Applied and Environmental Microbiology, 87(7), €02910-20.
https://doi.org/10.1128/AEM.02910-20

Cavaglieri, L., Passone, A., & Etcheverry, M. (2004). Screening procedures for selecting rhizobacteria with
biocontrol effects upon Fusarium verticillioides growth and fumonisin B: production. Research in
Microbiology, 155(9), 747-754. https://doi.org/10.1016/j.resmic.2004.06.001

Cordero-Bueso, G., Mangieri, N., Maghradze, D., Foschino, R., Valdetara, F., Cantoral, J. M., &
Vigentini, . (2017). Wild Grape-Associated Yeasts as Promising Biocontrol Agents against Vitis vinifera
Fungal Pathogens. Frontiers in Microbiology, 8. https://doi.org/10.3389/fmicb.2017.02025

Couillerot, O., Prigent-Combaret, C., Caballero-Mellado, J., & Moénne-Loccoz, Y. (2009). Pseudomonas
Sfluorescens and closely-related fluorescent pseudomonads as biocontrol agents of soil-borne phytopathogens.
Letters in Applied Microbiology, 48(5), 505-512. https://doi.org/10.1111/j.1472-765X.2009.02566.x

24


https://doi.org/10.20870/oeno-one.2026.60.1.9588
https://doi.org/10.1007/s10526-005-4362-3
https://doi.org/10.1002/yea.3501
https://doi.org/10.1007/s10526-017-9819-7
https://doi.org/10.15414/jmbfs.2019.8.4.1035-1040
https://doi.org/10.3389/fmicb.2019.02726
https://doi.org/10.1016/j.biocontrol.2023.105376
https://doi.org/10.3767/003158512X638251
https://doi.org/10.1128/AEM.02910-20
https://doi.org/10.1016/j.resmic.2004.06.001
https://doi.org/10.3389/fmicb.2017.02025
https://doi.org/10.1111/j.1472-765X.2009.02566.x

SUPPLEMENTARY DATA . O E N
Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IVES
build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine n e

https://doi.org/10.20870/0eno-one.2026.60.1.9588

Deroo, W., De Troyer, L., Dumoulin, F., De Saeger, S., De Boevre, M., Vandenabeele, S., De Gelder, L., &
Audenaert, K. (2022). A Novel In Planta Enrichment Method Employing Fusarium graminearum-Infected
Wheat Spikes to Select for Competitive Biocontrol Bacteria. Toxins, 14(3), Article 3.
https://doi.org/10.3390/toxins 14030222

Dobrzynski, J., Jakubowska, Z., Kulkova, 1., Kowalczyk, P., & Kramkowski, K. (2023). Biocontrol of fungal
phytopathogens by Bacillus pumilus. Frontiers in Microbiology, 14.
https://doi.org/10.3389/fmicb.2023.1194606

Filonow, A. B., Vishniac, H. S., Anderson, J. A., & Janisiewicz, W. J. (1996). Biological Control of Botrytis
cinerea in Apple by Yeasts from Various Habitats and Their Putative Mechanisms of Antagonism. Biological
Control, 7(2), 212-220. https://doi.org/10.1006/bcon.1996.0086

Fiori, S., Urgeghe, P. P., Hammami, W., Razzu, S., Jaoua, S., & Migheli, Q. (2014). Biocontrol activity of four
non- and low-fermenting yeast strains against Aspergillus carbonarius and their ability to remove ochratoxin A
from  grape  juice.  International  Journal  of  Food  Microbiology, 189, 45-50.
https://doi.org/10.1016/j.ijfoodmicro.2014.07.020

Fischer, M., & Gonzalez Garcia, V. (2015). An annotated checklist of European basidiomycetes related to
white rot of grapevine (Vitis vinifera). Phytopathologia Mediterranea, 54(2), 281-298.
https://doi.org/10.14601/Phytopathol Mediterr-16293

Galli, V., Romboli, Y., Barbato, D., Mari, E., Venturi, M., Guerrini, S., & Granchi, L. (2021). Indigenous
Aureobasidium pullulans Strains as Biocontrol Agents of Botrytis cinerea on Grape Berries. Sustainability,
13(16), 9389. https://doi.org/10.3390/su13169389

Gorordo, M. F., Lucca, M. E., & Sangorrin, M. P. (2022). Biocontrol Efficacy of the Vishniacozyma Victoriae
in Semi-Commercial Assays for the Control of Postharvest Fungal Diseases of Organic Pears. Current
Microbiology, 79(9), 259. https://doi.org/10.1007/s00284-022-02934-1

Gramaje, D., Eichmeier, A., Spetik, M., Carbone, M. J., Bujanda, R., Vallance, J., & Rey, P. (2022). Exploring
the Temporal Dynamics of the Fungal Microbiome in Rootstocks, the Lesser-Known Half of the Grapevine
Crop. Journal of Fungi, 8(5), Article 5. https://doi.org/10.3390/j0f8050421

Haack, F. S., Poehlein, A., Kroger, C., Voigt, C. A., Piepenbring, M., Bode, H. B., Daniel, R., Schifer, W., &
Streit, W. R. (2016). Molecular Keys to the Janthinobacterium and Duganella spp. Interaction with the Plant
Pathogen Fusarium graminearum. Frontiers in Microbiology, 7. https://doi.org/10.3389/fmicb.2016.01668

Habbadi, K., Benkirane, R., Benbouazza, A., Bouaichi, A., Maafa, 1., Chapulliot, D., & Achbani, E. H. (2017).
Biological Control of Grapevine Crown Gall Caused by Allorhizobiumvitis using Bacterial Antagonists.
International Journal of Science and Research (IJSR), 6(6).
https://www.ijsr.net/archive/v6i6/ART20174478.pdf

Heidarzadeh, N., & Baghaee-Ravari, S. (2015). Application of Bacillus pumilus as a potential biocontrol agent
of Fusarium wilt of tomato. Archives of Phytopathology and Plant Protection, 48(13—16), 841-849.
https://doi.org/10.1080/03235408.2016.1140611

Hong, C. E., Jo, S. H., Moon, J. Y., Lee, J.-S., Kwon, S.-Y., & Park, J. M. (2015). Isolation of novel leaf-
inhabiting endophytic bacteria in Arabidopsis thaliana and their antagonistic effects on phytophathogens.
Plant Biotechnology Reports, 9(6), 451-458. https://doi.org/10.1007/s11816-015-0372-5

25


https://doi.org/10.20870/oeno-one.2026.60.1.9588
https://doi.org/10.3390/toxins14030222
https://doi.org/10.3389/fmicb.2023.1194606
https://doi.org/10.1006/bcon.1996.0086
https://doi.org/10.1016/j.ijfoodmicro.2014.07.020
https://doi.org/10.14601/Phytopathol_Mediterr-16293
https://doi.org/10.3390/su13169389
https://doi.org/10.1007/s00284-022-02934-1
https://doi.org/10.3390/jof8050421
https://doi.org/10.3389/fmicb.2016.01668
https://www.ijsr.net/archive/v6i6/ART20174478.pdf
https://doi.org/10.1080/03235408.2016.1140611
https://doi.org/10.1007/s11816-015-0372-5

SUPPLEMENTARY DATA . O E N
Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IVES
build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine n e

https://doi.org/10.20870/0eno-one.2026.60.1.9588

Iglesias, M. B., Lopez, M. L., Echeverria, G., Viias, ., Zudaire, L., & Abadias, M. (2018). Evaluation of
biocontrol capacity of Pseudomonas graminis CPA-7 against foodborne pathogens on fresh-cut pear and its
effect on fruit volatile compounds. Food Microbiology, 76,226-236. https://doi.org/10.1016/j.fm.2018.04.007

Innerebner, G., Knief, C., & Vorholt, J. A. (2011). Protection of Arabidopsis thaliana against Leaf-Pathogenic
Pseudomonas syringae by Sphingomonas Strains in a Controlled Model System. Applied and Environmental
Microbiology, 77(10), 3202-3210. https://doi.org/10.1128/AEM.00133-11

Jacobs, H. (2000). Development of a fungal biological control agent for potato cyst nematodes in Jersey
[Unpublished doctoral dissertation, University of Bedfordshire]. University of Bedfordshire.
https://repository.rothamsted.ac.uk/item/96z08/development-of-a-fungal-biological-control-agent-for-potato-
cyst-nematodes-in-jersey

Jacobs, V. G., Halleen, F., & Mostert, L. (2024). Fungi associated with dieback of apple trees to be excavated
and the assessment of Diplodia seriata fruiting structures on chipped apple wood used for mulch. Scientia
Horticulturae, 324, 112613. https://doi.org/10.1016/j.scienta.2023.112613

Janisiewicz, W. J. (1994). Enhancement of Biocontrol of Blue Mold with the Nutrient Analog 2-Deoxy-D-
Glucose on Apples and Pears. Applied and Environmental Microbiology, 60(8), 2671-2676.
https://doi.org/10.1128/aem.60.8.2671-2676.1994

Jayawardena, R. S., Purahong, W., Zhang, W., Wubet, T., Li, X., Liu, M., Zhao, W., Hyde, K. D., Liu, J., &
Yan, J. (2018). Biodiversity of fungi on Vitis vinifera L. revealed by traditional and high-resolution culture-
independent approaches. Fungal Diversity, 90(1), 1-84. https://doi.org/10.1007/s13225-018-0398-4

Kamber, T., Lansdell, T. A., Stockwell, V. O., Ishimaru, C. A., Smits, T. H. M., & Duffy, B. (2012).
Characterization of the Biosynthetic Operon for the Antibacterial Peptide Herbicolin in Pantoea vagans

Biocontrol Strain C9-1 and Incidence in Pantoea Species. Applied and Environmental Microbiology, 78(12),
4412-4419. https://doi.org/10.1128/AEM.07351-11

Khairullina, A., Micic, N., Jergensen, H. J. L., Bjarnholt, N., Biilow, L., Collinge, D. B., & Jensen, B. (2023).
Biocontrol Effect of Clonostachys rosea on Fusarium graminearum Infection and Mycotoxin Detoxification
in Oat (Avena sativa). Plants, 12(3), Article 3. https://doi.org/10.3390/plants12030500

Kortekamp, A. (1997). Epicoccum nigrum Link: A biological control agent of Plasmopara viticola (Berk et
Curt.) Berl. et De Toni? Vitis, 36, 215-216. https://doi.org/10.5073/vitis.1997.36.215-216

Li, S., Li, Y., Feng, X., Zhang, J., & He, X. (2022). A Bjerkandera adust new strain as a potential biocontrol
agent against wheat scab. International Microbiology, 25(4), 831-838. https://doi.org/10.1007/s10123-022-
00265-6

Li, W., Huang, W., Zhou, J., Wang, J., Liu, J., & Li, Y. (2023). Evaluation and control of Alternaria alternata
causing leaf spot in soybean in Northeast China. Journal of Applied Microbiology, 134(2).
https://doi.org/10.1093/jambio/lxad004

Lima, G., De Curtis, F., Castoria, R., & De Cicco, V. (1998). Activity of the Yeasts Cryptococcus laurentii
and Rhodotorula glutinis Against Post-harvest Rots on Different Fruits. Biocontrol Science and Technology,
8(2), 257-267. https://doi.org/10.1080/09583159830324

26


https://doi.org/10.20870/oeno-one.2026.60.1.9588
https://doi.org/10.1016/j.fm.2018.04.007
https://doi.org/10.1128/AEM.00133-11
https://repository.rothamsted.ac.uk/item/96z08/development-of-a-fungal-biological-control-agent-for-potato-cyst-nematodes-in-jersey
https://repository.rothamsted.ac.uk/item/96z08/development-of-a-fungal-biological-control-agent-for-potato-cyst-nematodes-in-jersey
https://doi.org/10.1016/j.scienta.2023.112613
https://doi.org/10.1128/aem.60.8.2671-2676.1994
https://doi.org/10.1007/s13225-018-0398-4
https://doi.org/10.1128/AEM.07351-11
https://doi.org/10.3390/plants12030500
https://doi.org/10.5073/vitis.1997.36.215-216
https://doi.org/10.1007/s10123-022-00265-6
https://doi.org/10.1007/s10123-022-00265-6
https://doi.org/10.1093/jambio/lxad004
https://doi.org/10.1080/09583159830324

SUPPLEMENTARY DATA . O E N
Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IVES
build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine n e

https://doi.org/10.20870/0eno-one.2026.60.1.9588

Liu, Y., de Bruijn, L., Jack, A. L. H., Drynan, K., van den Berg, A. H., Thoen, E., Sandoval-Sierra, V., Skaar, I.,
van West, P., Diéguez-Uribeondo, J., vander Voort, M., Mendes, R., Mazzola, M. &
Raaijmakers, J. M. (2014). Deciphering microbial landscapes of fish eggs to mitigate emerging diseases. The
ISME Journal, 8(10), 2002—2014. https://doi.org/10.1038/ismej.2014.44

Lombardo, M. F., Panebianco, S., Restuccia, C., & Cirvilleri, G. (2023). Biocontrol Efficacy of
Metschnikowia spp. Yeasts in Organic Vineyards against Major Airborne Diseases of Table Grapes in the Field
and in Postharvest. Foods, 12(18), Article 18. https://doi.org/10.3390/foods12183508

Logman, S., Ait Barka, E., Clément, C., & Ouhdouch, Y. (2009). Antagonistic actinomycetes from Moroccan
soil to control the grapevine gray mold. World Journal of Microbiology and Biotechnology, 25(1), 81-91.
https://doi.org/10.1007/s11274-008-9864-6

Mannaa, M., & Kim, K. D. (2018). Biocontrol Activity of Volatile-Producing Bacillus megaterium and
Pseudomonas protegens Against Aspergillus and Penicillium spp. Predominant in Stored Rice Grains:
Study II. Mycobiology, 46(1), 52—63. https://doi.org/10.1080/12298093.2018.1454015

Mikicinski, A., Putawska, J., Molzhigitova, A., & Sobiczewski, P. (2020). Bacterial species recognized for the
first time for its biocontrol activity against fire blight (Erwinia amylovora). European Journal of Plant
Pathology, 156(1), 257-272. https://doi.org/10.1007/s10658-019-01885-x

Mikicinski, A., Sobiczewski, P., Jakubowska, A., Pulawska, J., & Berczynski, S. (2011). Pseudomonas
graminis as a biocontrol agent of fire Dblight. Acta Horticulturae, 896, 471-476.
https://doi.org/10.17660/ActaHortic.2011.896.69

Molnar, A., Knapp, D. G., Lovas, M., Téth, G., Boldizsar, 1., Vaczy, K. Z., & Kovacs, G. M. (2023).
Untargeted metabolomic analyses support the main phylogenetic groups of the common plant-associated
Alternaria fungi isolated from grapevine (Vitis vinifera). Scientific Reports, 13(1), 19298.
https://doi.org/10.1038/s41598-023-46020-3

Musetti, R., Vecchione, A., Stringher, L., Borselli, S., Zulini, L., Marzani, C., D’ Ambrosio, M., di Toppi, L. S.,
& Pertot, 1. (2006). Inhibition of Sporulation and Ultrastructural Alterations of Grapevine Downy Mildew by
the Endophytic Fungus Alternaria alternata. Phytopathology, 96(7), 689-698.
https://doi.org/10.1094/PHYTO-96-0689

Nian, L., Xie, Y., Zhang, H., Wang, M., Yuan, B., Cheng, S., & Cao, C. (2023). Vishniacozyma victoriae: An
endophytic antagonist yeast of kiwifruit with biocontrol effect to Botrytis cinerea. Food Chemistry, 411,
135442, https://doi.org/10.1016/j.foodchem.2023.135442

Niroshini Gunasinghe, W. K. R., & Karunaratne, A. M. (2009). Interactions of Colletotrichum musae and
Lasiodiplodia theobromae and their biocontrol by Pantoea agglomerans and Flavobacterium sp. in expression
of crown rot of “Embul” banana. BioControl, 54(4), 587-596. https://doi.org/10.1007/s10526-009-9210-4

Nunes, C., Usall, J., Teixido, N., Fons, E., & Viiias, 1. (2002). Post-harvest biological control by Pantoea
agglomerans (CPA-2) on Golden Delicious apples. Journal of Applied Microbiology, 92(2), 247-255.
https://doi.org/10.1046/j.1365-2672.2002.01524.x

Pacifico, D., Squartini, A., Crucitti, D., Barizza, E., Lo Schiavo, F., Muresu, R., Carimi, F., &

Zottini, M. (2019). The Role of the Endophytic Microbiome in the Grapevine Response to Environmental
Triggers. Frontiers in Plant Science, 10. https://doi.org/10.3389/fpls.2019.01256

27


https://doi.org/10.20870/oeno-one.2026.60.1.9588
https://doi.org/10.1038/ismej.2014.44
https://doi.org/10.3390/foods12183508
https://doi.org/10.1007/s11274-008-9864-6
https://doi.org/10.1080/12298093.2018.1454015
https://doi.org/10.1007/s10658-019-01885-x
https://doi.org/10.17660/ActaHortic.2011.896.69
https://doi.org/10.1038/s41598-023-46020-3
https://doi.org/10.1094/PHYTO-96-0689
https://doi.org/10.1016/j.foodchem.2023.135442
https://doi.org/10.1007/s10526-009-9210-4
https://doi.org/10.1046/j.1365-2672.2002.01524.x
https://doi.org/10.3389/fpls.2019.01256

SUPPLEMENTARY DATA . O E N
Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IVES
build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine n e

https://doi.org/10.20870/0eno-one.2026.60.1.9588

Pan, H., Zhong, C., Wang, Z., Deng, L., Li, W., Zhao, J., Long, C., & Li, L. (2022). Biocontrol Ability and
Action Mechanism of Meyerozyma guilliermondii 37 on Soft Rot Control of Postharvest Kiwiftuit.
Microorganisms, 10(11), Article 11. https://doi.org/10.3390/microorganisms10112143

Parroni, A., Bellabarba, A., Beccaccioli, M., Scarpari, M., Reverberi, M., & Infantino, A. (2019). Use of the
Secreted Proteome of Trametes versicolor for Controlling the Cereal Pathogen Fusarium langsethiae.
International Journal of Molecular Sciences, 20(17), Article 17. https://doi.org/10.3390/ijms20174167

Pauvert, C., Fort, T., Calonnec, A., Faivre d’Arcier, J., Chancerel, E., Massot, M., Chiquet, J., Robin, S.,
Bohan, D. A., Vallance, J., & Vacher, C. (2020). Microbial association networks give relevant insights into
plant pathobiomes. bioRxiv. https://doi.org/10.1101/2020.02.21.958033

Pohare, M. B., Wagh, S. G., & Udayasuriyan, V. (2021). Bacillus thuringiensis as Potential Biocontrol Agent
for Sustainable Agriculture. In A. N. Yadav, J. Singh, C. Singh, & N. Yadav (Eds.), Current Trends in
Microbial Biotechnology for Sustainable Agriculture (pp. 439—468). Springer. https://doi.org/10.1007/978-
981-15-6949-4 18

Raddadi, N., Belaouis, A., Tamagnini, I., Hansen, B. M., Hendriksen, N. B., Boudabous, A., Cherif, A., &
Daffonchio, D. (2009). Characterization of polyvalent and safe Bacillus thuringiensis strains with potential
use for biocontrol. Journal of Basic Microbiology, 49(3), 293-303. https://doi.org/10.1002/jobm.200800182

Reyes-Bravo, P., Acufia-Fontecilla, A., Rosales, I. M., & Godoy, L. (2021). Non-conventional yeasts as
biocontrol agents against fungal pathogens related to postharvest diseases. Sydowia, An International Journal
of Mycology, 74, 71-78. https://doi.org/10.12905/0380.sydowia74-2021-0071

Rivas-Garcia, T., Murillo-Amador, B., Nieto-Garibay, A., Rincon-Enriquez, G., Chiquito-Contreras, R. G., &
Hernandez-Montiel, L. G. (2019). Enhanced biocontrol of fruit rot on muskmelon by combination treatment
with marine Debaryomyces hansenii and Stenotrophomonas rhizophila and their potential modes of action.
Postharvest Biology and Technology, 151, 61-67. https://doi.org/10.1016/j.postharvbio.2019.01.013

Ruiz-Moyano, S., Hernandez, A., Galvan, A. 1., Cérdoba, M. G., Casquete, R., Serradilla, M. J., &
Martin, A. (2020). Selection and application of antifungal VOCs-producing yeasts as biocontrol agents of grey
mould in fruits. Food Microbiology, 92, 103556. https://doi.org/10.1016/j.fm.2020.103556

Samad, A., Antonielli, L., Sessitsch, A., Compant, S., & Trognitz, F. (2017). Comparative genome analysis of
the vineyard weed endophyte Pseudomonas viridiflava CDRTc14 showing selective herbicidal activity.
Scientific Reports, 7(1), 17336. https://doi.org/10.1038/s41598-017-16495-y

Sen, S., Borah, S. N., Bora, A., & Deka, S. (2017). Production, characterization, and antifungal activity of a
biosurfactant produced by Rhodotorula babjevae YS3. Microbial Cell Factories, 16(1), 95.
https://doi.org/10.1186/s12934-017-0711-z

Shude, S. P. N., Mbili, N. C., & Yobo, K. S. (2022). Epiphytic yeasts as potential antagonists against Fusarium

head blight of wheat (Triticum aestivum L.) caused by Fusarium graminearum sensu stricto. Journal of the
Saudi Society of Agricultural Sciences, 21(6), 404—411. https://doi.org/10.1016/j.jssas.2021.11.001

Soltani, A.-A., Khavazi, K., Asadi-Rahmani, H., Alikhani, H.-A., Omidvari, M., & Dahaji, P. A. (2011).
Evaluation of Biological Control Traits in Some Isolates of Fluorescent Pseudomonads and flavobacterium.
Journal of Agricultural Science, 4(1), p164. https://doi.org/10.5539/jas.v4n1p164

28


https://doi.org/10.20870/oeno-one.2026.60.1.9588
https://doi.org/10.3390/microorganisms10112143
https://doi.org/10.3390/ijms20174167
https://doi.org/10.1101/2020.02.21.958033
https://doi.org/10.1007/978-981-15-6949-4_18
https://doi.org/10.1007/978-981-15-6949-4_18
https://doi.org/10.1002/jobm.200800182
https://doi.org/10.12905/0380.sydowia74-2021-0071
https://doi.org/10.1016/j.postharvbio.2019.01.013
https://doi.org/10.1016/j.fm.2020.103556
https://doi.org/10.1038/s41598-017-16495-y
https://doi.org/10.1186/s12934-017-0711-z
https://doi.org/10.1016/j.jssas.2021.11.001
https://doi.org/10.5539/jas.v4n1p164

build a collection of grapevine foliar microorganisms with potential applications in disease biocontrol. OENO One, 60(1). vine & wine
https://doi.org/10.20870/0eno-one.2026.60.1.9588

SUPPLEMENTARY DATA . O E N
Jaswa, A., Vallance, J., Fournier, P., Martin, V., Masneuf-Pomaréde, L., Labarthe, S., ... Vacher, C. (2026). Developing a culturomic approach to IVES

twr—

Servieng, E. (2021). Mycobiota in the Carposphere of Sour and Sweet Cherries and Antagonistic Features of
Potential Biocontrol Yeasts. Microorganisms, 97), Article 7.
https://doi.org/10.3390/microorganisms9071423

Stouvenakers, G., Massart, S., & Jijakli, M. H. (2023). Application of aquaponic microorganisms alone or in
consortium as original biocontrol method of lettuce root rots in soilless culture. Acta Horticulturae, 1378,
289-294. https://doi.org/10.17660/ActaHortic.2023.1378.38

Suarez-Estrella, F., Jurado, M. M., Lopez-Gonzalez, J. A., Toribio, A., Martinez-Gallardo, M. R.,
Estrella-Gonzalez, M. J., & Lopez, M. J. (2023). Seed priming by application of Microbacterium spp. Strains
for control of Botrytis cinerea and growth promotion of lettuce plants. Scientia Horticulturae, 313, 111901.
https://doi.org/10.1016/j.scienta.2023.111901

Taguiam, J. D., Evallo, E., & Balendres, M. A. (2021). Epicoccum species: Ubiquitous plant pathogens and
effective biological control agents. FEuropean Journal of Plant Pathology, 159(4), 713-725.
https://doi.org/10.1007/s10658-021-02207-w

Taylor, M. C., Jackson, C. J., Tattersall, D. B., French, N., Peat, T. S., Newman, J., Briggs, L. J.,
Lapalikar, G. V., Campbell, P. M., Scott, C., Russell, R. J., & Oakeshott, J. G. (2010). Identification and

characterization of two families of FioH,-dependent reductases from Mycobacteria that catalyse aflatoxin
degradation. Molecular Microbiology, 78(3), 561-575. https://doi.org/10.1111/j.1365-2958.2010.07356.x

Vargas, P., Bosmans, L., Van Kerckhove, S., Van Calenberge, B., Raaijmakers, J. M., Lievens, B., &
Rediers, H. (2021). Optimizing Biocontrol Activity of Paenibacillus xylanexedens for Management of Hairy
Root Disease in Tomato Grown in Hydroponic Greenhouses. Agronomy, 11(5), Article 5.
https://doi.org/10.3390/agronomy 11050817

Vatsa-Portugal, P., Aziz, A., Rondeau, M., Villaume, S., Morjani, H., Clément, C., & Ait Barka, E. (2017).
How Streptomyces anulatus Primes Grapevine Defenses to Cope with Gray Mold: A Study of the Early
Responses of Cell Suspensions. Frontiers in Plant Science, 8. https://doi.org/10.3389/fpls.2017.01043

Vero, S., Garmendia, G., Garat, M. F., de Aurrecoechea, 1., & Wisniewski, M. (2011). Cystofilobasidium
infirmominiatum as a biocontrol agent of postharvest diseases on apples and citrus. Acta Horticulturae, 905,
169—180. https://doi.org/10.17660/ActaHortic.2011.905.18

Vicente, J., Ruiz, J., Belda, 1., Benito-Vazquez, 1., Marquina, D., Calderon, F., Santos, A., & Benito, S. (2020).
The Genus Metschnikowia in Enology. Microorganisms, 8(7), Article 7.
https://doi.org/10.3390/microorganisms8071038

Zhang, X., Zhou, Y., Li, Y., Fu, X., & Wang, Q. (2017). Screening and characterization of endophytic Bacillus
for  biocontrol = of  grapevine  downy = mildew. Crop  Protection, 96, 173-179.
https://doi.org/10.1016/j.cropro.2017.02.018

29


https://doi.org/10.20870/oeno-one.2026.60.1.9588
https://doi.org/10.3390/microorganisms9071423
https://doi.org/10.17660/ActaHortic.2023.1378.38
https://doi.org/10.1016/j.scienta.2023.111901
https://doi.org/10.1007/s10658-021-02207-w
https://doi.org/10.1111/j.1365-2958.2010.07356.x
https://doi.org/10.3390/agronomy11050817
https://doi.org/10.3389/fpls.2017.01043
https://doi.org/10.17660/ActaHortic.2011.905.18
https://doi.org/10.3390/microorganisms8071038
https://doi.org/10.1016/j.cropro.2017.02.018

