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Summary
In nature, bacteria usually exist within taxonomically and genotypically diverse communities. Moreover, it is
now well appreciated that the capabilities of microbes in their natural environment cannot be predicted by
the sum of their parts. Rather, synergistic interactions between microbes within the environment often result
in better overall performance of these bacteria and allow them to occupy ecological niches otherwise
inaccessible to the isolated species. Given the importance of microbial communities to many ecosystems,
like health, or in various industries, they represent an important new frontier for modern microbiology.
Nevertheless, there is today a significant gap of knowledge between behaviour and functioning of microbes
in monoculture and within complex microbial communities. Nutrient status and metabolic interactions play
a key role in driving ecological interactions in microbial communities. Furthermore, it is crucial to understand
how the different community members communicate with each other, how this communication is regulated
and impacts the metabolism of each species. Very little is known about the molecular basis of interactions
between species, as this is difficult to investigate, especially in Nature, on account of community complexity.
Therefore, gaining a better insight into the behaviours of microbial communities required to develop
simplified models1. Using synthetic microbial ecosystems, here we explore this new idea that more than the
intrinsic properties of a microorganism, it is the interactions that exist between these living objects that
induce emergent properties. Focusing on 2 synthetic consortia constituted of 2 bacteria that are
physiologically involved in the anaerobic digestion of organic matter and bio-H2 production2,3, this project
aims at (i) deciphering the metabolic interactions within the consortium; (ii) unravelling the molecular basis
of interspecies bacterial communication, (iii) investigating the link between bacterial communication and
metabolic coupling.
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