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On surfaces, adhering bacteria can form organized communities called biofilms, in which a self-produced 
matrix acts as glue between individuals [1,2]. This collective lifestyle allows bacteria to cope with environmental 
threats, and is closely linked to antibiotic resistance. Yet, the environmental signals that regulate this ubiquitous 
process are still unclear. We seek to elucidate the role of mechanical signals. 

 
A: schematic of the 
experimental setup 
for in situ imaging 
adhering bacteria. 
B: Bacterial tracking 
for the first 1h30, 
and C: biofilm 
formation after 5h 
on a soft or a stiff 
elastic hydrogel. 
 
 
 
 
 

 
Recently we have evidenced the strong impact of substrate rigidity on the behavior of the widespread pathogen 
and biofilm-former Pseudomonas aeruginosa [3]. On soft elastic substrates, bacteria are non-motile, whether 
on stiffer substrates, individual bacteria exhibit 2D “twitching” motility before settling to form colonies. This 
motility is powered by type-4 pili, a contractile surface appendage that works like a grappling hook to drag 
bacteria along the surface. This modulation of the motility of bacteria results in strikingly different colonies, 
which could have direct consequences for bacterial pathogenicity. Such mechanical interactions are all the 
more relevant that P.aeruginosa invades a wide range of host tissues in vivo, and also interacts with the 
viscous mucus present in the lungs of immunocompromised patients. 
To go further, we now want to explore the behavior of P. aeruginosa on well-controlled viscoelastic 
substrates with varying properties. The goal of this experimental project will thus be to: 
- use existing protocols to prepare thin viscoelastic polyacrylamide hydrogels [4], 
- characterize these hydrogels using AFM-based microrheology, probing the gel locally with an oscillating 
micrometer-sized spherical probe, 
- study the behavior of adhering bacteria (motility, colony formation) on these substrates, via in situ imaging in 
microfluidic flow cells (figure).  
 
This highly interdisciplinary project will combine polymer physico-chemistry, rheology, microscopy and image 
analysis, along with basic handling of bacteria.  

 
A background in soft matter physics or biophysics, and experience with AFM, microscopy and/or image 
processing are a plus, but the main prerequisite is a strong interest in interdisciplinary questions.  

 
Contact : Sigolène Lecuyer (sigolene.lecuyer@ens-lyon.fr)  
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