
The newly created Dioscuri Centre for Physics and Chemistry of Bacteria invites applications 
for an experimental PhD project on bacterial response to antibiotics in laboratory models of 
infections. 
 
Many bacteria live on- and inside animals and humans, but only a small fraction is pathogenic. 
Bacterial infections are often treated with antibiotics. However, bacteria, with their short 
generation times (0.3-1h), can rapidly evolve resistance to antibiotics. This has been 
demonstrated in computer models [1] and simple laboratory experiments [2,3], but not in 
complex environments encountered by bacteria in the human body. Our current understanding 
of processes such as the emergence and fixation of resistant mutants important for predicting 
the dynamics of bacterial infections is thus incomplete. 
 
A particularly interesting unexplored problem is the role of spatial constrains (e.g., physical 
organisation of the epithelium or dendritic-like structure of lung bronchioles) and biochemical 
gradients (e.g., non-uniform distribution of nutrients, oxygen, antibiotics in tissues). Such 
constraints are very difficult to study in animal models due to biological variability, insufficient 
control of experimental conditions, and problems with direct visualisation of bacterial growth 
and evolution. 
 
The proposed project will address these questions in a more realistic experimental model 
without compromising the ability to monitor and control the dynamics of bacteria. 
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Objectives. You will study the evolution of resistance in a microfluidics-based model of a lung 
bronchiole. The device will be filled with artificial mucus and inoculated with bacteria, and the 
concentration of the antibiotic diffusing into the device through a permeable membrane will be 
modulated to reproduce antibiotic therapy. You will use optical- and DNA-sequencing methods 
to monitor bacterial dynamics. Your results will feed into computer models (developed by 
others) and used to calculate the risk of resistance in real infections. 
 
Requirements for applicants. Msc in biology, physics, chemistry, or engineering. Very good 
English. Very good manual skills. Strong interest in developing new experimental kits. Very 
good academic achievements and a strong motivation to learn the required biology. Ability to 
work with people from diverse background (cultural and scientific). The candidate is expected 
to work closely with other experimentalists and modellers from the Dioscuri Centre and the 
microfluidics group (Prof. P. Garstecki), and with theorists from the Department of Evolutionary 
Theory in MPI in Ploen, Germany (Prof. A. Traulsen). Regular visits to Ploen (a few 
weeks/year), Edinburgh (B. Waclaw’s previous research group), participation in national and 
international conferences and in internal seminars/group discussions will be required. 
 
Salary. Tax-free doctoral school scholarship (approximately 2100 PLN/month, 3200 
PLN/month following successful mid-term evaluation). In addition, the Dioscuri Centre will 
supplement the scholarship with up to 10,000 EUR/year (830 EUR/month). 
 
How to apply: submit application via http://warsaw4phd.eu/en/candidates/admissions/ 
 
External links: 
https://bartekwaclaw.wordpress.com 
http://ichf.pong.pl/ 
https://www.evolbio.mpg.de/16397/group_evolutionarytheory 
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