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Project Summary:

CONTEXT: The plasma membrane (PM) is a selectively permeable barrier that separates the
internal and external cellular environments. Its disruption can lead to cell death and tissue
inflammation. Many human pathogens secret pore-forming toxins that create poresin the
host cell PM, thus disturbing cell homeostasis and aiding pathogen spread. Streptococcus
pneumoniae, the leading cause of pneumonia, relies on its pore-forming toxin pneumolysin
(PLY) to trigger an overwhelming immune response and severe lung tissue damage. At low
PLY concentrations, likely found at early steps of infection, cells can recover from PM
damage by activating PM repair mechanisms, which remain poorly understood.

AIM: We have preliminary data showing that the master regulator of the recycling
endosome, Rab11a, is recruited to the cell PM upon damage induced by PLY . This project
aimsto explore therole of Rabllain PM repair during PLY intoxication and pneumococcus
infection.

PUBLIC HEALTH IMPACT: Data generated will contribute to our understanding of host
survival responses to S. pneumoniae infection and provide the molecular basis for the
development of therapiestargeting PM repair. Given the urgent need for better treatments to
overcome the widespread antibiotic resistance in S. pneumoniae strains, thiswork is critical

for public health.

Work to be developed by the student:

This project will include the following tasks and methodol ogies:

DIntoxicate (PLY) or infect (S. pneumoniae) lung epithelial cells depleted of Rablla (cell
culture, infection at BSL2 level);



2)Assess PM damage by permeability to propidium iodide or Draq7 assays (flow cytometry

or high-content microscopy);

3)Assess recovery of PM integrity by permeability assays after microbial washout or . ; ‘

4)Evaluate the assembly of repair events such as the accumulation of Gp96 and MyosinllA at

elimination by specific antimicrobial drugs;

PM damage sites (live cell imaging, immunofluorescence, colocalization assays), PM
blebbing and vesicular shedding (electron microscopy, nanoparticle tracking);

5)Interaction of Rab11 with Gp96 or MyosinllA (immunoprecipitation);

This approach is expected to reveal how the Rablla-regulated recycling endosome

contributes to PM repair during PLY -driven S. pneumoniae infection.
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