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Project summary: 

Pseudomonas aeruginosa, an emerging multi-drug resistant organism, one of the major 

contributors to morbidity and mortality in opportunistic and nosocomial infections, 

communicates intra-species and with the eukaryotic hosts by cross-kingdom inter-cellular 

signaling mechanisms such as quorum sensing (QS), relying on low-molecular weight excreted 

molecules, to control the production of virulence factors. The P. aeruginosa QS signaling 

molecules (QSSMs) have in vitro pleiotropic effects on eukaryotic cells. In the present project 

we propose an original, integrative in vivo approach for the investigation of the way in which 

such signaling molecules modulate the Drosophila melanogaster genome, in order to identify the 

most sensitive eukaryotic genes targeted by the QSSMs and the specific orthologous genes in the 

Homo sapiens genome. In order to accomplish our purpose, we will evaluate the phenotypic 

effects of QSSMs and viable P. aeruginosa cells (virulent versus quorum sensing defective 

strains) on D. melanogaster wild type and mutant strains, highlight the genes expressing a 

significant up- or down-regulation, identify by bioinformatics the orthologous human genes, 

assess the effects of P. aeruginosa QSSMs and viable P. aeruginosa cells on the respective 

genes profiles in the human eukaryotic cells and finally formulate the clinical contribution of our 

findings to future development of novel therapeutics for a multitude of infectious and 

immunological diseases. 

 

Project objectives:  

In the present project, we propose an original, integrative in vivo approach for the 

investigation of the way in which P. aeruginosa QSSMs modulate the genome of D. 

melanogaster, in order to further identify significantly up- or down-regulated genes. Our in vivo 

approach concerning gene expression modulation by QSSMs molecules is intended to reveal 

genes involved in the immune response, but also genes involved in other stress adaptive response 

pathways, such as apoptosis. This integrative model will allow us to identify specific orthologous 



genes in the genome of Homo sapiens and to investigate how they are modulated by QSSMs . 

Since the concentration of the synthetic QS molecules is controllable, we will be able to simulate 

different scenarios of infections with various bacterial charges and to monitor accordingly the 

modulation of the transcription rate of GOIs (genes of interest). In order to accomplish our 

purpose, the following objectives will be followed: 

Ob.1: Evaluation of the phenotypic effects of QSSM and viable P. aeruginosa cells (virulent 

versus quorum sensing defective strains) on D. melanogaster wild type and mutant strains. 

Ob.2: Highlighting the gene expression profile of inoculated/infected fruit flies versus untreated 

organisms. 

Ob. 3: Bioinformatic analysis of the functions of the genes expressing a significant up- or down-

regulation and identifying orthologous human genes. 

Ob. 4: Assessment of the effects of P. aeruginosa QSSMs and viable P. aeruginosa cells 

(virulent versus quorum sensing defective strains) on the identified orthologous human genes 

expression and subsequent phenotypic traits using eukaryotic cells in culture. 

Ob.5: Formulation of the clinical significance of the findings, based on the evidenced 

bioactivities of the chemically defined QSSMs. 

Ob.6: Project management, dissemination of results and human resource development 

 

Preliminary results 

Drosophila melanogaster represents a genetically tractable model for studying the mechanisms 

used by the infectious microorganisms to colonize the healthy individuals. Taking into account 

that native microbiota plays an important role in the host resistance to colonization, in a first step 

we have assessed the diversity of the whole microbiota of D. melanogaster belonging to different 

lineages used in the project, the results demonstrating the microbial diversity is significantly 

varying among different genetic lineages, indicating the necessity of investigating the resident 

microbiota of a certain D. melanogaster line before using it as a potential candidate for the in 

vivo investigation of microbial infection and pathology. Further, we performed the microarray 

studies and selected 13 D. melanogaster genes with significant altered expression profiles during 

P. aeruginosa infection, out of which 6 have human orthologues. The evaluation of the 

expression of these genes in mammalian cell cultures will enable us to select the most responsive 



human genes as new valid model genes for the study of the eukaryotic host-bacterial pathogens 

interactions 
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