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Objectives and activities: 

 

Ob2. Comparative evaluation of in vitro and in vivo variable expression of the specific antibiotic 

resistance genes 

2.1 Performing the infection experiments in optimized conditions, regarding the bacterial inoculums 

density, the infection dose, antibiotic dose, the duration of the experimental infection 

2.2 Cultivation of bacterial strains on artificial media, with and without antibiotic 

2.3 qRT-PCR assessement of the targeted genes from resistant pathogens genomes 

2.4 Evaluation of D. melanogaster microbiota changes using a culture-independent assay during infection 

and/or antobiotic treatment 

2.5 Data analysis and interpretation 

 

Ob3. Revealing particular eukaryotic genes expression profiles in infected versus uninfected fruit 

flies, either in the absence or in the presence of experimental colistin treatment 

3.1 Achieving the infection experiments in the optimized conditions 

3.2 Fulfil qRT-PCR for the target genes from D. melanogaster 

3.3 Data analysis and interpretation 

 



Phase II summary 

 All planned activities in the second phase of the project have been succesfully performed thus 

fulfilling the project’s objectives. Experimental procedures consisted of D. melanogaster experimental 

infection and/or antibiotic treatment in optimized conditions, recovery of antibiotic resistant bacterial 

strains, qRT-PCR gene expression evaluation on either pathogen genes of D. melanogaster targeted genes, 

and microbiota profiles analysis using culture-independent techniques. The workflow of this experimental 

phase is presented in Figure 1. 

Figure 1. Graphic representation of expeirmental workflow in Phase II of the project.   

 



 In phase II experimental activities have been performed on D. melanogaster males pertaining from 

three lines with distinct genotypes, namely the standard control Oregon, mutant heterozygotes for γCop 

gene (γCOPS057302/+), and mutant homozygotes for the same gene (γCOP14a/γCOP14a). All individuals were 

tested in different experimental conditions: i) control, ii) infection with either Enterobacter kobei or 

Acinetobacter baumannii, iii) infection + treatment with colistin/meropenem. A bacterial inoculum of 4,5 

× 109 colony forming units (CFU) suspended in 5% sucrose solution has been used for infection by pipetting 

on sterile filter paper. The control experimental group has only been adimistered a 5% sucrose solution. 

 Last resort antibiotic treatment with colisin or meropenem resulted in recovery of Providencia 

rettgeri yellow colonies on COL-APSE agar, after 18 hours of treatment. Following infection with A. 

baumannii, antibiotic resistant antibiotics have been recovered for all experimental conditions, while in 

case of E. kobei infection, the resistant colonies of the infecting strain have been recovered on 

mSuperCARBA agar for all experimental conditions and P. rettgeri yellow colonies on COL-APSE. 

 Bacterial genes expression evaluation targeted KPC and CTX-M resistance genes in D. 

melanogaster males infected with E. kobei in the absence or presence of colinstin treatment. Overexpression 

of these genes has been observed following E. kobei infection when compared to the infection + treatment 

condition. 

 Prior to selecting specific genes of interest in D. melanogaster for qRT-PCR, highthroughput 

screening using RNA-sequencing has been performed. Preliminary data revealed that Relish and dorsal 

were adequate candidates for targeted gene expression. qRT-PCR has been performed on D. melanogaster 

γCOPS057302/+ mutant males infected with E. kobei and treated with colistin. Data analysis showed 

overexpression in Relish and dorsal genes following infection with E. kobei compared to control, and 

underexpression following infection + treatment compared to control. 

 Microbiota profiles of D. melanogaster males infected with A. baumannii and/or treated with 

antibiotics were assesed by performing ARNr 16S sequencing, a novel technique implemented in Romanian 

research. Experimental data showed significant changes in commensal microbiota profiles in D. 

melanogaster males mutant for γCop gene, the mutant background being associated with a significantly 

higher abundance of Gram-negative, pro-inflammatory microbiota. 

 

 

 

 



Results dissemination 

 Experimental results have been presented by publishing three ISI original articles, two BDI original 

articles, and by participating in international conferences, as well as national conferences and workshops. 

The project’s web page has been updated with results generated in the second experimental phase. 
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