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1. The agar coculture method is cheap, fast, and efficient to reveal new antibacterial activities from Basidiomycota.
2. The antibacterial activity highlighted with agar coculture is confirmed with classical approach for 16/18 secretomes.

3. Mycelium-based screening is relevant to mine new antibacterial activities from Basidiomycota.
4. With 40% of antibacterial strains among the 80 tested strains, Basidiomycota is a highly promising reservoir for new antibacterial activities. 

N° BRFM Agar Co-culture Agar Diffusion Method MIC (mg/mL)*

E.coli E.faecalis E.coli E.faecalis E.coli E.faecalis
1 + + + + 6,2 6,2
2 + + - - 12,5 12,5
3 + + + - 12,5 12,5
4 + + - - 25 25
5 + + - - 25 25
6 + + - - 25 25
7 + + - - 12,5 12,5
8 + + + + 12,5 12,5
9 + + + + 6,2 6,2

10 + + - - 25 25
11 + + + + 3,1 3,1
12 + + + + 3,1 6,2
13 + + - - - -
14 - - - - - -
15 - no data - - - -
16 + no data - - - -
17 + no data - - - -
18 + + - + 12,5 12,5
19 + + + - 12,5 12,5

Fungal plug from
subculture
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In the context of antibacterial resistance, finding new antibacterial molecules is an urgent need. The high potential of fungi to produce bioactive metabolites is well known, especially for Ascomycota 
(Aspergillii, Fusarium sp., Xylaria sp., …). However, the few studies done with Basidiomycota (Agaricus sp., Fomes sp., Pleurotus sp., …) were always based on sporophores (and mainly from Ganoderma species) 
harvests and extractions. This is a bottleneck for original metabolites discoveries and pressure environmental resources. In this purpose, we stressed Basidiomycota to trigger the production of secondary 
metabolites with potential antibacterial activities with a focus on fungal Antimicrobial Peptides (f-AMP). Indeed, genomic organization of f-AMP are not well known, and targeted and/or in silico studies are not 
efficient requiring the use of a non-targeted approach.
Briefly, after a prescreening of 80 fungal strains, we focused on the <10kDa fraction containing f-AMP of fungal secretomes from 20 strains to evaluate their antibacterial properties.
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1. Pre-screening : 80 fungal strains from CIRM-CF in 
agar coculture with E. coli.

2. Production of <10 kDa fungal secretomes
from 20 selected strains from 1.

3. Antimicrobial screening on Gram + and Gram -

Mycelium Standardized
inoculum of

c) Filtration < 10kDa, 
Lyophilisation

a) Subculture in Fiole de 
Roux

b) Liquid culture (ME broth, 25°C, 120 rpm) 
and filtration

Normalized solution in 
water (100 mg/mL) : 
not a pure molecule

Tested Bacteria : E. coli (ATCC 25922), E. faecalis (lab collection)

A) No observable modifications B) Thicker mycelium C) Bacterial inhibition

1. Pre-screening : 80 fungal strains in agar coculture with E. coli.

5/17 genuses showed antibacterial activities

32/80 fungal strains with antibacterial activities

2. Production of secretomes and Evaluation – global results

Antibacterial activity confirmed (except for 2 strains)
Promising data on Strain 11

3.2. Minimal Inhibitory Concentration**3.1. Agar diffusion method (5µL)

AMP 10 : ampicilline 10 µg (positiv control); T : 
negative control* ; 1 to 3 : 5 µL of normalized
solution of secretome (100 mg/mL)

* The negative control has 
been prepared using the 
growth medium treated in the 
same condition as the culture 
(without inoculum) and its
lyophilisate has been 
redissolved in water in the 
same condition 

** each secretome have been 
tested in duplicate

Examples of fungal genuses with antibacterial activities
(with the number of antibacterial strains among tested strains for each genus)

Strains 16 and 17 were antibacterial in agar coculture (with E. coli) but not with classical approach.  
It is possible that the metabolite is > 10 kDa.

Table 1 : Global results of fungal secretomes’s antibacterials activities on E. coli (ATCC 25922) and
E. faecalis (lab collection). 

Strains 11 and 12 showed the best antibacterial activity on both E. coli and E. faecalis. The metabolomic
analysis showed an unknown molecule in Strain 11 (purification ongoing…)

Strains 14 and 15 were selected as ‘negative control’.

1. Test the protease-treated fraction of the secretomes, 
2. Identify the antibacterial compounds.

Perspectives

* Since we tested secretomes and no pure molecules, the MIC are expressed in mg/mL, and not µg/mL.

Genus 1 : 21/23 Genus 2 : 4/5 Genus 3 : 3/5 Genus 4 : 2/10 Genus 5 : 2/6

Cheap, efficient, and fast method to screen antibacterial
activities from Basidiomycota
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