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Formation of biofilms, complex assemblages of microorganisms embedded in a self-produced exopolymer 
matrix attached to material surfaces, is a major economic and health problem in numerous areas from food 
production to medical implants or water distribution systems. Compared with planktonic counterparts, biofilm 
bacteria can tolerate up to 1000 times more antibiotic and disinfectants. Consequently, their eradication requires 
higher antibiotic concentrations that unfortunately favour the emergence of multiresistant strains. An alternative 
could be to use antimicrobial peptides (AMPs).  AMPs play a central role in the innate immunity of system of 
many organisms and are active towards a wide range of microorganisms. In addition, due to their membanolytic 
activity, development of microbial resistance to AMPs should be rarer. Nevertheless several issues need further 
development. Their minimum inhibitory concentrations (MICs) are relatively high compared to those of 
conventional antibiotics and a wide application of AMPs is hindered by their high manufacturing cost and the 
cytoxocity of some AMPs. It is necessary to optimize peptide structure and size in order to improve their 
antimicrobial activity and toxicity profile. This can only be possible by gaining more insight into their precise 
molecular mechanisms of action, still largely in dispute, not only against planktonic bacteria, subject of most 
studies, but also against sessile bacteria inside biofilms. How? By probing and tracking in situ, at the cellular and 
molecular scales, and in real time the changes induced by AMPs in bacterial cells. Among the possible tools, the 
Attenuated Total Reflectance - Fourier Transform InfraRed (ATR-FTIR) spectroscopy could be a valuable tool. 
Indeed, because its analysis depth is very thin, typically of the order of 1-2 μm, the ATR-FTIR technique enables 
us, via the ATR-FTIR fingerprints of biomolecules, to monitor in situ not only initial stages of biofilm formation 
but also, subsequently, response of the base sessile bacteria monolayer to environmental condition changes and 
to study the influence of environmental conditions on bacterial adhesion, biofilm growth or detachment processes 
[1, 2].  

This communication illustrates this original approach with the study of the activity of three analogues of 
dermaseptine S4 (S4(1-16)M4K, S4(1-28)M4K and S4(5-28)) against 6h-old Pseudomonas fluorescens (Pf)
biofilms. The ATR-FTIR fingerprints of bacteria were monitored in situ and in real time during 24-hour 
treatment with AMPs by using an ATR-FTIR flow-cell. AMP concentrations were near of MICs determined on 
planktonic Pf bacteria. Biofilms were also analyzed by epifluorescence microscopy using the live/dead bacterial 
viability kit in order to determine bacterial surface coverage and the viability of biofilm cells. Important and 
rapid changes over time were observed in ATR-FTIR fingerprints of biomolecules revealing major biochemical 
and physiological changes, bacterial detachment but also, at some time, bacterial regrowth. These changes and
the difference in behavior between the three AMPs are analyzed and discussed.  
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Pseudomonas aeruginosa is the dominant pathogen associated with bacterial infections occurring in Cystic 
Fibrosis (CF) patients, resulting in 80% of mortality in adults. However, pulmonary infection has recently been 
defined as polymicrobial, involving classical and other unusual bacteria, which may play a crucial role when 
associated with the conventional ones. This work aims to evaluate the susceptibility patterns of mono and dual-
species biofilms encompassing traditional and emerging microorganisms from CF.  

The traditional pathogen, P. aeruginosa PA14, and two novel microorganisms, Inquilinus limosus M53 and 
Dolosigranulum pigrum CIP104051 were used to form single and dual-species biofilms. These were developed 
on the Calgary Biofilm Device and their susceptibility profiles were estimated against eight antibiotics 
(Tobramycin, Gentamicin, Levofloxacin, Ciprofloxacin, Clindamycin, Cefotaxime, Chloramphenicol and 
Rifampicin), by measuring the minimum inhibitory concentrations (MIC) and minimum biofilm eradication 
concentration (MBEC).

Data showed that most antibiotics were effective in inhibiting planktonic bacterial growth at low concentrations, 
mainly in mono-populations. Single biofilms involving novel bacteria were more sensitive to virtually all 
antibiotics than P. aeruginosa. However, when in mixed biofilms, those organisms acted synergistically with P. 
aeruginosa, attaining additional antibiotic resistance and requiring higher doses of antibiotics to eradicate them. 
From these results, it can be concluded that the presence of unusual bacteria and their complex interactions with 
conventional organisms might not be ignored thereby enabling to develop suitable therapy strategies to combat 
CF.
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