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INTRODUCTION

Pseudomonas aeruginosa is among 'the 3 most 
critical antibiotic-resistant priority pathogens list' of 
the World Health Organisation (WHO)1. Besides 
being resistant , it causes several chronic infections 
including biofilm formation in cystic fibrosis patients. 

 Desease cause by Pseudomonas aeruginosa infection2.

Colistin (polymyxin E) is an antibiotic used as a last-
resort treatment for infections caused by multidrug-
resistant (MDR) Gram-negative bacteria, for example 
P. aeruginosa. As a last resort antibiotic, it is in the 
WHO list of 'the critically important antimicrobials for 
human medicine' 1. Illustration of Colistin mode of action, resistant/tolerance mechanisms of 

P. aeruginosa 3 and new combination therapies.

OBJECTIVE

Recent studies show an increase in the number of P. aeruginosa isolates less 
sensitive to colistin in chronic infection4. DrugA is a new candidate to restore colistin 
sensitivity in P. aeruginosa. It is the mainstone of the project: it has no antimicrobial 
activity on its own in P. aeruginosa but has synergistic antibacterial activity with 
colistin. Preliminary results show that it restores sensibility to colistin in resistant 
strains. The main aim of the project is hence to decipher the molecular processes 
involved in the colistin-resensitivation mechanisms to better control it.

Why is the Colistin-DrugA 
synergy important? Hypothesis

RESULTS

I. Demonstration of the colistin - DrugA Synergy

a.  Minimum Inhibitory Concentration (MIC)                                                 

●  For P. aeruginosa the breakpoint of 
colistin is 4 mg/L.

● As a control, aztreonam is used and 
its breakpoint is 16 mg/L.

> DrugA decreasing MIC value of colistin and 
polymyxin B for both sensitive and resistant P. 

aeruginosa strains while it has no effects on 
aztreonam MIC value <

b. Which resistance/tolerance mechanisms cause high MIC values?   

> All strains have same colistin  
resistantce/tolerant genes, but 
replication number of them are 
different from strain to strain <

c. What we need for the next step?                                                                  

> Strain with known 
resistant mechanism

> Fluorescent colistin

> Fluorescent strains

II. Mode of action in planktonic cells

a. Detail of Cell Ultrastructure When Combinatory Treatment is Applied          

> Presence of extracellular materials is observed in the presence of 
colistin, and their size is increasing when colistin is combined with 

DrugA  <

b. Membrane Fatty Acids Profiles                                                                             

> There is no significant 
differences in fatty acid profiles 

when DrugA is added. <

c.  Single Cell Imaging                                                                                               

        by Lattice SIM Imaging

● Effect on the growth rate 
● Membranes permeability
● Cell death differences
  

*Please scan the QR code to observe the 
preliminary results of Lattice-SIM time-lapse 
imaging of P. aeruginosa with colistin alone, 

DrugA alone, and their combination.

III. Action in biofilms structures

 
● Effect on biofilm formation 
● Biofilm structural dynamics
● Local expression of resistance /tolerance genes with fluorescent 

reporters

3D z-stack visualisation of live cell biofilm population of PAO1-fix  + pMCR-1 strain.
Biofilm was grown for 24 hours and treated with only colistin, DrugA, and a 
combination of them for 24 hours. Green channel refers to sfGFP fluorescent 
protein expressed live cell population in the biofilm.

> There is a decrease of live cell biofilm population in the end of 24 hour 
treatment when DrugA is combined with colistin, but quantitative analysis 

results are needed to make a conclusion <

CONCLUSION/ PERSPECTIVES

Even though the bactericidal mechanism of colistin 
is not fully known yet, several hypotheses could be 
involked to explain the synergistic interaction of 
colistin and DrugA. The first results suggest that the 
leading cause of this synergistic interaction is not 
related to membrane fatty acids modification or 
colistin resistance mechanism of P. aeruginosa.
 
The first steps were taken for the genetic 
construction of the strains required for the test of 
bacterial membrane structure and permeability. 
Developed fluorescent tools including Lattice-SIM, 
4D-LSC Microscopy and cytometry will be put in 
used to decipher the molecular origin of the 
observed synergy.
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