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v’ Staphylococcus aureus

» Human opportunist pathogen » Significant impact on the veterinary medicine and food fields
- Etiological agent of mastitis

Pneumonia
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infections » The six highly virulent and antibiotic resistant bacterial
pathogens
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v’ Staphylococcus aureus virulence factors

Surface-exposed proteins

Extracellular vesicles (EVs) S. aureus colonization

as delivery vehicles aE temw
Disease severity

Secreted proteins / molecules



v’ Extracellular vesicles (EVs)

= Lipid bilayer spherical nano-sized particles (30-300 nm)
which carry various molecules (eg, lipids, nucleic acids,
proteins)

= Vehicles that transport and deliver molecules to local or
distant cellular targets

EVs produced by the bovine
strain S. aureus Newbould
305 observed (A.) with a
Transmission Electron
Microscope (TEM) (B.) with
electron cryotomography
Tartaglia et al., 2018

= Imply in cell-to-cell communication and especially in host-
pathogen interaction

What is the contribution of extracellular vesicles from S. aureus in pathogenesis ?




v" Role of extracellular vesicles in pathogenesis @ STLO
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Impact of EVs on the expression of several inflammatory genes

Extracellular vesicles from N315
Interaction 3h

f :é S. aureus strain
%5 i

MG-63 cell line

- Human osteoblast-like non-phagocytic cell line
- Taken from patient with osteosarcoma




v Role of extracellular vesicles in pathogenesis ST LO

Impact of EVs on the expression of several inflammatory genes

Extracellular vesicles from N315
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- N315-derived EVs induce the expression of various TLR and immune genes in MG-63 cells



v Role of extracellular vesicles in pathogenesis ST LO

Impact of EVs on the expression of several inflammatory genes
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- N315-derived EVs induce the expression of various TLR and immune genes in MG-63 cells



v Role of extracellular vesicles in pathogenesis ") STLO

Impact of EVs on the expression of several inflammatory genes
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How do these EVs interact with host cells?
Do EVs trigger both extracellular and intracellular pathway ?
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- N315-derived EVs induce the expression of various TLR and immune genes in MG-63 cells
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Dil-labelled Extracellular vesicles
from N315 strain

Confocal
Microscopy

MG-63 cell line
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v" Internalization of EVs by MG-63 cells & STLO

+ EVs at 3 h of incubation + EVs at 17 h of incubation |
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- S. aureus N315-derived EVs are internalized by MG-63 cells
* in a dose-dependent manner
* in a time-dependent manner
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v" Internalization of EVs by MG-63 cells

B Recipient cell
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-> Several different pathways of internalization are possible

Corbeil et al., 2020

@ ST
IN

11

LO



v' Methods

Dil-labelled Extracellular vesicles
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Microscopy
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CTRL cell+EVs Dynasore

Dynasore
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- Internalization of N315 EVs can dependent upon dynamin-
mediated endocytosis and macropinocytosis

Unpublished results
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v" Internalization of EVs by MG-63 cells
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-> Internalization of N315 EVs can dependent upon dynamin-
mediated endocytosis and macropinocytosis y




v' Methods STLO

Dil-labelled Extracellular vesicles
| from N315 strain
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v Modulation of genes expression

TLR7 IFNB IL6
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-> The induced expression mediated by EVs of TLR7, IFN3 and IL-6 genes is dependent on the internalization of EVs

— Several pathways can be used by EVs to interact with host cells
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v Modulation of genes expression
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-> The induced expression mediated by EVs of TLR7, IFNf3 and IL-6 genes is dependent on the internalization of EVs

— Several pathways can be used by EVs to interact with host cells
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v' To sum up
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= N315-derived EVs can trigger both extracellular and intracellular signaling pathway in host cells

(IFN B)
-> Several EV components (proteins, RNA) can be involved in the interaction with host cells
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v' To sum up
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- N315-derived EVs can trigger both extracellular and intracellular signaling pathway irrmmostcerms

-> Several EV components (proteins, RNA) can be involved in the interaction with host cells

19




LINSTITUT
Ggl"O

INRAS

.,.;)"M.EJ".‘.‘.‘ o;’;;. ;
SN 7%
SN 7%
$i 1ol
=i T sms
=8 =3
0=t == = ."o
'o.f % INCIPITVITANOVA & % 8
o %, K SN
...ax. .th...
'. [r “\' Cd
.[.’ﬂ.B.ROQ.
W"’g
Bacterial RNAs & Medicine
(] I
i nserm
L
Instiut natianal
de la sanké et de la rechesche meédicale
* LABELLISE CARNOT u
"@Ua IMent
Reseau de recherche pour lmnuvahun ahmentawe
000

Acknowledgment

\g
! 4

Région

BRETAGNE

Diosit

D,

SOCIETE FRANGAISE DES
VESICULES EXTRACELLULAIRES

Ligia Prado, LIA
Mathilde Lécot, Rennes
Brenda Luz, LIA

Eric Guedon, STLO, Rennes
Nathalie Daniel, STLO, Rennes
Daniéle Vassaux, STLO, Rennes

Yves Le Loir, STLO, Rennes

Nadia Berkova, STLO, Rennes
Yann Le Gouar, STLO, Rennes
Jordane Ossemond, STLO, Rennes

Brice Felden, BRM, Rennes
Svetlana Chabelskaia, BRM, Rennes

Vasco AZEVEDO, UFMG, Belo Horizonte, Brazil

11th GO-EV Network meeting with BioGenOuest labelling

19/10/2023 - Nantes G_ EV

Grand Ouest Extracellular Ves
Network

icles




