Intracellular fate of Pseudomonas aeruginosa:
Setting-up a bi-fluorescent model to follow its
intracellular replication in the presence of antibiotics.
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What is Pseudomonas aeruginosa ?
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s Symptoms: Multiple infections (wounds, blood, lungs, gastrointestinal...)
leading to sepsis.

*»* Development of antibiotic resistance
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Intracellular lifestyle =» Reduced antibiotic efficacy
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=>» Hypothesis : Switch to the
“persister phenotype”.

* Adapted from Buyck et al.,, Pharmacodynamic Evaluation of the Intracellular Activity of Antibiotics towards Pseudomonas aeruginosa PAO1 in a Model of THP-1
Human Monocytes. Antimicrobial Agents and Chemotherapy Vol 57 p.2310-2318 (2013)
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» :
Persister phenotype

Bacteria are said to be “persister to antibiotics” when they have the following characteristics:
« [Biphasic mortality curve in the presence of antibiotics.| = CFU analysis

e |Survival at bactericidal concentrations of antibiotics.|
* |Low impact of antibiotic concentration (if >>> MIC) on persistence level.
*| No replication in the presence of antibiotics.

* | |lPhenotype reversible on withdrawal of the antibiotic.
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= Following intracellular bacterial
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*Balaban et al., Definitions and guidelines for research on antibiotic persistence. Nature Reviews **Conlon B. Staphylococcus aureus chronic and relapsing infections: Evidence of a 4 (ap)

Microbiology Vol 17 p.441-448 (2019) role for persister cells. Bioessays Vol 36 issue 10 (2014) (ap]
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Prévoir soit que personne n’en ai déjà parlé, soit que déjà parlé.



Objectives & Method
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Objectives & Method

=>» Develop a tool to follow in real time and at the single cell level the intracellular replication of P. aeruginosa
order to examine whether antibiotics can select persister subpopulations.

How ? 2. Intracellular infection 3. Flow cytometry analysis
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Results 5
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Presenter
Presentation Notes
Each CFU points correspponds to the DsRED intensity with the same color. So Blue for 1h, orange for 2h and so on.
We can, see that when CFU increase, so when bacteria replicate, DsRED fluorescence decrease.  So, without antibiotics, bacteria replicate and fluorescence dilutes over time. 


Results
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Conclusion

Bacteria are said to be “persister to antibiotics” when they have the following characteristics:
e Biphasic mortality curve in the presence of antibiotics.
* Survival at bactericidal concentrations of antibiotics.
* Low |mpact of antlblotlc concentratlon (if >>> MIC) on persistence level.
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=) Following intracellular bacterial
replication at single-cell level

=>» Develop a tool to follow in real time and at the single cell level the intracellular replication of P. aeruginosa
order to examine whether antibiotics can select persister subpopulations.
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Presentation Notes
Petite persprective … souche cliniques, autres bactries, autres ab… oral
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Conclusion

Bacteria are said to be “persister to antibiotics” when they have the following characteristics:

A Log4o cfu (24 h -0 h)

Biphasic mortality curve in the presence of antibiotics.

Survival at bactericidal concentrations of antibiotics.|

= CFU analysis

Low impact of antibiotic concentration (if >>> MIC) on persistence level.

No replication in the presence of antibiotics.
Phenotype reversible on withdrawal of the antibiotic.
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Presenter
Presentation Notes
Les charact studied by CFU curves ont également été investiguées par l courbe de survie montrée dans mon introduction ainsi que par l’evolution des CFU au cours du temps montrés durant ma présentation.


Lot of thanks...
_The FACM team
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