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La pneumonie constitue l’une des principales 
causes de mortalité dans le monde. Son évolution et 
sa résolution dépendent étroitement des 
interactions entre le microbiote pulmonaire et la 
réponse immunitaire de l’hôte. Dans ce contexte, 
cette thèse a exploré deux dimensions 
complémentaires : d’une part, le rôle du microbiote, 
et en particulier de Streptococcus mitis, dans la 
régulation de pathogènes tels qu’Escherichia coli, et 
d’autre part, les mécanismes cellulaires impliqués 
dans la phagocytose silencieuse, définie comme une 
internalisation bactérienne sans expression de 
cytokines pro-inflammatoires, contribuant au 
maintien de l’homéostasie pulmonaire. 
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Abstract : Pneumonia is one of the leading causes of 
mortality worldwide. Its progression and resolution 
are tightly dependent on the interactions between 
the lung microbiota and the host immune response. 
In this context, this dissertation explored two 
complementary aspects: first, the role of the 
microbiota, particularly Streptococcus mitis, in 
regulating pathogens such as Escherichia coli, and 
second, the cellular mechanisms involved in silent 
phagocytosis, defined as bacterial internalization 
without expression of pro-inflammatory cytokines, 
contributing to the maintenance of pulmonary 
homeostasis. 
In the first research axis, we investigated S. mitis, a 
commensal species frequently associated with a 
protective microbial signature. Co-culture 
experiments showed that hydrogen peroxide (H₂O₂) 
production is the main factor inhibiting E. coli. 

 

A genome-wide CRISPRi screen revealed that 
inactivation of the tat operon and genes involved 
in iron–sulfur cluster biosynthesis conferred 
resistance to S. mitis filtrates. We propose a model 
in which H₂O₂ oxidizes the iron–sulfur clusters of 
periplasmic respiratory enzymes in E. coli, leading 
to Fe²⁺ release and free radical formation via the 
Fenton reaction. In the second axis, we 
characterized silent phagocytosis. Our analyses 
revealed heterogeneity in cellular responses, with 
subpopulations expressing IL-1β, TNF, or neither 
cytokine. Silent macrophages internalized a 
reduced number of bacteria. Finally, a CRISPR 
knockout screen identified genes whose 
inactivation, particularly Lnx1 and Capn9 promotes 
this process.Together, this work highlights new 
mechanisms by which the microbiota and 
macrophages contribute to the regulation of lung 
infections and the maintenance of homeostasis. 
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