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Enterococcus faecalis

« E. faecalis :
« Gram positive bacterium

http://www.genome.gov/dmd/img.cfm?node=Photos/Microorganisms&id=79092

 Part of the intestinal microbiota of mammals
« Pathogenic especially in immmunocompromised / hospitalized patients
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. What do we already know about bacterial MVs ?

GRAM-NEGATIVE MEMBRANE VESICLE

®29%00 . L ]
Cytoplasmic %% O"Onnoou..o
membrane
00000000000000000 oooooo
Periplasmic
e
A peptidoglycan

Periplasmic space
e m::xx e i

BT

Cytoplasmic
Proteins

Biologically active
small molecules
(Ex. Pseudomonas
Quinolone Signal)

Periplasmic
Proteins
(Ex. Beta-lactamase)

Toxins

(Ex. leukotoxin) Lipopolysaccharide

DNA Lipoproteins

Outer membrane proteins
(Ex. OmpA)

GRAM-POSTIVE MEMBRANE VESICLE

Cytoplasmic L J

membrane “
@4 [(/
. .. {
3§§$ 20, 2%
Toxins
{Ex. Anthrax toxin)
Extracellular
Peptidoglycan
Biologically active
small molecules
Peptidoglycan
degrading enzymes

DNA RNA Cytoplasmic  Lipoproteins

Proteins

Villageliu DN and Samuelson DR (2022) The Role of
Bacterial Membrane Vesicles in Human Health and Disease.

Front. Microbiol. 13:828704.

Gram-negative bacteria
Peptidoglycan Gram-positive bacteria

|Cy'toplasmic molecule

Outer membrane
F‘eptidoglycan| |Cy'toplasmic membrane

Inner membrane‘

: (] o -
Membrane (l) o “W
molecule w © 41
O o [ ]
N ﬁ [ ’
- 9‘
Hydrophobic Phage <
Endolysm

biosynthesis

molecule
Imbalanced P Bubbling
cell wall cell lysis cell death

O 9
3827
0% L®
O
oMV CMV
[T
membrane
blebbing
Signalling molecules
(PQS)
Hydrophobic compounds ‘ /,/_ -\\ @)
o
/[ . )0
15 B
~ %
- Bubbling |
Peptidoglycan- - H \
degrading enzymes | ™ cell death ., .

Toyofuku, M., Nomura, N. & Eberl, L. Types and origins of bacterial membrane vesicles. Nat Rev Microbiol 17, 13—24 (2019).

4



What do we already know about Enterococcus faecalis MVs ?

 EFS produces MVs with a size -« What about «real life » ?
range of 50-400 nm - Clinical strains vs lab strains

e EFS MVs are enriched in e Different clinical site of isolation
unsaturated lipids  Different matrix (Urine / Broth)

« EFS MVs contained DNA
« EFS MVs contained proteins :

Position in Position in
Protein MVs (of 225) WCL (0f 397)  Function
Aad 1 8 Aldehyde-alcohol dehydrogenase
GroL 2 15 Chaperonin
OG1RF_12 384 IreK 3 168 Non-specific serine/threonine protein kinase
OG1RF_10 124 6 151 ABC superfamily ATP binding cassette transporter, binding protein
OG1RF_12 203 8 155 ABC superfamily ATP binding cassette transporter, substrate-binding protein
OG1RF_10 125 9 67 ABC superfamily ATP binding cassette transporter, binding protein
OppA 11 33 Oligopeptide ABC superfamily ATP binding cassette transporter, binding
protein
TraC2 12 93 Peptide ABC superfamily ATP binding cassette transporter, binding protein
PrsA 15 118 Peptidyl-prolyl cis-trans isomerase
RplB 16 44 50S ribosomal protein L2
PbplA 4 n/p Penicillin binding proteins 1A
CnaB 5 n/p Cna protein B-type domain protein
OG1RF_12 508 7 n/p Thiamine biosynthesis lipoprotein
PenA 10 n/p Penicillin-binding protein 2 gene
OG1RF_12 235 13 n/p S1 family extracellular protease
Pbp1B 14 n/p Penicillin-binding protein 1B
MreC 19 n/p Rod shape-determining protein MreC
MetQ 20 n/p ABC superfamily ATP binding cassette transporter, binding protein Al generated picture
OG1RF_11 061 26 n/p Phage tail protein
LytR 32 n/p Response regulator

Afonina et al. microLife 2021




. The ExCellEnt project : Extra CELLular vesicules in ENTerococcus
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The ExCellEnt project : Nanoparticule Tracking Analysis results
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The ExCellEnt proiect : proteins / DNA quantification
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Sample preparation

SmL
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Beads and Trypsin lysis + MS analysis
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The ExCellEnt project : Proteins composition

Proteins

Functions

Fumarate reductase flavoprotein subunit putative
Phosphoglycerate kinase
Pyruvate dehydrogenase E1 component subunit alpha

Pyruvate dehydrogenase E1 component subunit beta

Pyruvate metabolism
Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Chaperonin GroEL

Stress protein

Adhesion, virulence

Glyceraldehyde-3-phosphate dehydrogenase

Energy metabolism

Virulence

Aldehyde-alcohol dehydrogenase

Energy metabolism

Enolase

Basic membrane protein family
LysM domain protein
Secreted antigen putative
Pheromone cAD1 lipoprotein
Pheromone cAM373 lipoprotein
Small ribosomal subunit protein uS3
Sulfatase domain protein

Portal protein

Energy metabolism

Adhesion, biofilm formation
Membrane protein
Anchored protein

Putative antigen
Quorum sensing
Quorum sensing
Traduction
Lipoteichoic acid synthesis

Phage protein

Giard JC et al. Poster P3571. ECCMID global Vienna 2025




The ExCellEnt project : impact of MVs on growth kinetic
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The ExCellEnt project : impact of MVs on EFS virulence
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. TAKE HOME MESSAGE

E. faecalis clinical strains produced Membrane Vesicules

EFS MVs are compouned by intracellular proteins <J)

* Presence of « essential » vesicular proteins (e.g. GroEL, Aad) ??

EFS MVs decreased EFS virulence in Galleria mellonella model O

EFS MVs do not interfered with bacteria kinetic growth O

12



NEXT STEPS

* MultiOMICS analysis
* Proteins composition in different media
« DNA sequencing
 RNA sequencing

 Strains recruitement (non human strains / different clinical isolates)

* Are MVs can be used as diagnostic biomarkers or antibiotherapy
adjuvants ?

13
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