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Summary 
In all living organisms, surface cell movements are essential for environmental exploration and multicellular 
development, and are also at the origin of cancer cell dissemination. In Bacteria, surface cell movements are 
mediated by a class of widespread nanomachines called Type-IV Pili (Tfp). Importantly, Tfp-based motility (or 
twitching), is at the root of highly cooperative cell movements, which on pathogens allow host colonization 
and biofilm formation, an important trait for bacterial resistance to various treatments. Despite an extensive 
knowledge on Tfp molecular structure, the determinants and regulations that convert Tfp into highly efficient 
motility machines remain largely unknown. In bacteria, twitching motility apparently relies on the simple 
processes of extension of μm-long pilin filaments, their binding of substrates and their retractions to pull 
cells forward. Nevertheless, this is not sufficient and Twitching motility is mediated by the coordinated action 
of multiple Tfpa machines asymmetrically activated at one side of the cell. However, the general underlying 
molecular mechanism remains unknown. In this PhD project, we proposed to characterize the underlying 
molecular mechanism that activates Tfpa machines in the motile bacteria Myxococcus xanthus. 

The realization of the project will need the development of multidisciplinary approaches (molecular genetics, 
cell biology, biochemistry, NMR spectroscopy) in a collaborative environment. From this project we expect 
to shed the light for the first time on molecular principles underlying the asymmetric activation of Tfp 
machines at the base of twitching motility, a road to multicellular structure development. 
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Expected profile of the candidate 
The successful candidate must have a solid background in molecular biology with basic knowledge on protein 
purification technics. A master 2 internship in a laboratory using bacteria as a model system will be a plus 
but not discriminant. Enthusiasm for research, ability to work independently and good communication skills 
are important. 
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