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Background & Objec1ve
Staphylococcus aureus (SA) is an opportunis.c pathogen responsible for difficult-to-treat infec.ons, among which bone and joint infec.ons (BJI). Three main factors that protect SA from the
immune system and an.bio.cs are responsible for the large number (10-20%) of relapses observed during BJI treatments: biofilm forma.on, small colony variant phenotype and non-
professional phagocyte cells invasion. SA inside osteoblasts have already been observed during a persistent case of BJI. Once internalized, SA is found in phago-endosomal vesicle where it can
either persist or escape to induce cell death, notably due to mitochondria-dependent apoptosis. The response of mitochondria to an intracellular SA infec.on has been poorly studied so far.
However, the few studies available suggest that SA can trigger oxida.ve damages together with mitochondria biogenesis and, in the case of a virulent strain, apoptosis.
Our objec1ve is to observe the mitochondrial behavior during the internaliza1on of SA USA300 SF8300 (USA300) into osteoblasts, and compare it to the one triggered by the contact

between the internaliza1on-deficient mutant USA300 SF8300 ΔfnbPs (Δ) and osteoblasts.

The majority of internalized USA300 persists 24H inside MG-63 cells USA300 internaliza1on induces a decrease of MMP in MG-63 cells
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Conclusions
These results indicate that when bacteria find a shelter inside a host cell, this might trigger mtROS produc.on/signalisa.on to clear the pathogen. However, these data are a first step towards 
the understanding of the mitochondrial response to an intracellular infec.on. We are currently studying the an.-oxida.ve response of the cell as well as the mitochondrial network morphology. 
Finally, we will assess how the modula.on of mtROS produc.on might affect the intracellular bacterial persistence in order to appreciate if this could be a new therapeu.c strategy to develop.

Infec1on by USA300 does not trigger MG-63 apoptosis

Healthy cells Early Apoptotic cells

Late Apopto.c/Necro.c cells

Annexin V –Alexa Fluor 488
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Inves1ga1ng the response of mitochondria to an intracellular 
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The clearance of internalized bacteria occurred

aVer 24h of infec1on in the osteoblasts.

The uptake percentage (internalized bacteria at
the .me of interest / internalized bacteria at 3H)
is calculated for each .me point (3H / 24H / 48H
/ 72H / 120H). The internalized USA300 bacteria
persist in the osteoblast without a decrease for
the first 24H and are then cleared progressively.

JC-10 assay:

Monomeric cytoplasmic JC-10 
probe produces green 
fluorescence but when  it enters 
mitochondria it aggregates and 
produces red fluorescence.
Fluorescent signals were acquired 
on a TECAN plate reader Infinite M 
nano plus.

MMP evolu1on during an invasion of MG-63 cells by SA.

(Le0) Evolu.on of the fluorescence ra.o (red fluorescence/green fluorescence) during the 120H following osteoblasts infec.on.
(Right) Representa.on ader normaliza.on of the fluorescence ra.o on the control (Fluorescence Ra.o USA300 or Δ or
NI/Fluorescence Ra.o NI).
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The USA300 uptake is not associated with 
the apoptosis or necrosis of osteoblasts.

Evolution of the proportion of
(left) healthy cells 
(center) early apoptotic cells 
(right) late apoptotic/necrotic cells.
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Methods

Bacteria

Osteoblasts

MG-63 cell line 

MCC broth
D-1: 24h - 4°C

Inoculum stock:
1.5 to 3 x1010 bacteria/mL

Extracellular bacteria elimina.on

Lysostaphin 10 µg/mL (1H) Lysostaphin 10 µg/mL

Cell culture for 120 h
Media changed every 48h

MitoSOX red
Annexin-V+IP 

Mul1plicity of 

Infec1on 10:1 JC-10 assay

+ cfu count 

Results (1) Results (2)

USA300 induces ROS produc1on aVer 24H of infec1on 

USA300

USA300Δfnb

Not Infected

Not stained

MitoSOX Red cytometry:

MitoSOX red is a dye targeted 
to the mitochondria that 
produces red fluorescence 
when oxidized by superoxide.
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Mitochondrial ROS (mtROS) level is higher in infected cells aVer 24h of infec1on.

(Le0) Evolu.on of mtROS levels during the 120H following infec.on. (Right) Representa.on ader normaliza.on of the level of mtROS on
the control level (Fluorescence intensity USA300 or Δ or NI/Fluorescence Ra.o NI).

Results (3)

Results (4)

AnnexinV / IP staining:
Annexin V binds to 
phospha.dylserine lipids that 
are exposed on the cell 
surface early in the apoptosis 
process while IP is vital dye 
that enters dead cells or cells 
with a damaged membrane.

Infec.on (2H)
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