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Linking G-protein interactions to multicellular behaviors in a model bacterium

Project abstract  – Cooperative cell movements are central to the development of multicellular organisms. 
While single cell systems have proven powerful to dissect the molecular basis of cell motility decisions, a 
current challenge is to link these mechanisms to the formation of multicellular patterns. This challenging 
task requires covering scales that span several orders of magnitude, which is difficult to achieve in animal 
systems. In this context, multicellular microbes provide attractive model systems because they are highly 
tractable genetically and their multicellular behaviors can be captured on simple petri dishes over the course 
of a few days. 
In this project, we propose to use Myxococcus xanthus to investigate how G-protein coupled signal 
transduction leads to the formation of multicellular patterns. For this, two Centuri teams, Mignot and 
Michelot, aim at developping an interdisciplinary collaboration combining a novel quantitative in vitro 
biophysical cell mimetic assay, with genetic live experiments. 
The selected candidate will develop an in vitro system, in which MglA and MglB interactions will be 
reconstituted inside water-in-oil emulsion droplets, coated with amphiphilic lipids. Specifically, our model 
and previous experiments suggest that MglA displaces MglB from interacting lipids at the pole to initiate 
the switch. We will test this hypothesis directly in droplets using purified fluorescently labeled and test 
how specific mutations and Frz effectors affect the dynamics of this interaction. This analysis will produce 
molecular knowledge and new predictions that will be tested in vivo, aiming to build a first quantitative 
model of the Myxococcus motility network. The results will be used data to implement and adapt an 
existing mathematical model developed in collaboration with Martin Howard’s team. The project thus 
aims to provide a first quantitative model of the Myxococcus motility compass, which will serve as a 
framework to study multicellular transitions in this organism.
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Expected profile – This is an interdisciplinary project and the candidate should be willing to acquire new 
skills to complete his profile. The candidate should be autonomous and capable of finding the required 
information in the neighboring labs or in the literature. Interactions with all other lab members are 
fundamental in the way we work in the two institutes. He/she will have to be creative while being highly 
rigorous. Finally, the capacity to provide a comprehensive and synthetic description of ongoing work in 
english will be required. French speaking is not required.

Supervisors 
Tâm Mignot - LCB, UMR 7283  - Cell biology of bacterial motility
Alphée Michelot  - IBDM, UMR 7288  - Physical and molecular principles governing cytoskeletal organization
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